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1. INTRODUCTION 

1.1. Background 

SMEC Australia Pty Limited (SMEC) has been engaged by the NSW Roads and Maritime Services 
(Roads and Maritime) to prepare the Water Management Plan for the Northern Beaches Hospital 
Road Connectivity and Network Enhancements Project (Stage 2 Project). The site location is shown in 
Figure 1.1. 

The SMEC (2014) Northern Beaches Hospital Road Connectivity and Network Enhancements Project 
Environmental Impact Statement (EIS) identified the concept proposal and the detail of the Stage 2 
Project. The Stage 2 Project (Figure 1.2) is proposed to be carried out generally within the following 
parts of Frenchs Forest: 

 Warringah Road between west of Fitzpatrick Avenue East to west of Allambie Road 

 Forest Way between Warringah Road and the Stage 1 Project tie in (about 100 metres north of 
the Warringah Road intersection) 

 Wakehurst Parkway from the Warringah Road intersection to about 120 metres south of Aquatic 
Drive 

 Aquatic Drive for about 100 metres east from the intersection with the Wakehurst Parkway 

 Allambie Road between Warringah Road and Rodborough Road 

In addition, Stage 2 will involve utility relocation, bridge infrastructure, drainage upgrades and 
excavations associated with a grade separated open slot for about 1.3 km (to approximately 10m 
depth) and two stormwater detention basins, one of which is anticipated to intersect the 
groundwater table at Aquatic Drive.  

 

 

Figure 1.1: Location of Project 
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Figure 1.2: Schematic of the Concept Proposal
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1.2. Purpose and Objectives 

The purpose of this document is to provide a Water Management Plan (WMP) for the Stage 2 
Project, including the construction phase and operation phase. This document outlines the Minister’s 
Condition of Approval (CoA), relevant legislation, environmental aspects and impacts, environmental 
control measures, compliance management and review and improvements for two key phases 
(construction and operation) of Stage 2 of the Project.  

The objective of the WMP is to inform Project management responses aimed at managing any 
significant adverse impacts observed in the monitoring results. The document will inform the 
relevant sections of the Minister’s Conditions of Approval (CoA) B5: (a)‐(j). 
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2. ENVIRONMENTAL REQUIREMENTS 

2.1. Relevant Legislation 

The Water Management Plan has been undertaken in accordance with applicable legislation outlined 
in the following sections. 

2.1.1. Water Management Act 2000 

The aim of the Water Management Act 2000 (WMA 2000) administered by the Department of 
Primary Industries (DPI) Water, is to provide ‘sustainable and integrated management of the state’s 
water for the benefit of both present and future generations’. The WMA 2000 recognises the need 
for ecologically sustainable development to protect the fundamental health of rivers, groundwater 
systems, wetlands, floodplains and estuaries. The WMA 2000 provides for this by administering of 
Water Licences under specific Water Sharing Plans (WSPs). 

Water Sharing Plans set out the legally binding regulations for the sharing of water between the 
environment and licenced users. WSPs cover an individual or group of watercourses for a period of 
ten years from the date of commencement, to ensure the security of water for the environment and 
licenced users. The DPI Water website states that WSPs aim to: 

 Protect the fundamental environmental health of the watercourse; 

 Ensure the water source is sustainable in the long term;  

 Provide water users with a clear picture of when and how water will be available for extraction; 
and, 

 Facilitate the trading of water between users. 

The Project Site is managed under 2 WSPs, both of which commenced in 2011. Groundwater is 
managed under the Greater Metropolitan Region Groundwater Sources (Metropolitan Groundwater 
WSP) located within the Sydney Basin Central Porous Rock Groundwater Source. Surface water is 
managed under the Greater Metropolitan Region Unregulated River Water Source (Metropolitan 
River WSP) more specifically within the Northern Sydney Rivers Water Source.  

2.1.2. NSW Aquifer Interference Policy 

The NSW Aquifer Interference Policy (AIP), finalised in September 2012, outlines the approval 
requirements and Water Licences issued under the WMA 2000, for activities that interfere with the 
aquifer. The DPI Water website states that the AIP: 

 applies across the state, and outlines the water licence and impact assessment requirements for 
aquifer interference activities;  

 ensures equitable water sharing among different types of water users; 

 ensures that water taken by aquifer interference activities is properly licenced and accounted for 
in the water budget and water sharing arrangements; and,  

 enhances existing regulation, resulting in a comprehensive framework to protect the rights of all 
water users and the environment. 

The AIP outlines the way the DPI Water will assess aquifer interference projects to determine their 
potential impacts on water resources. The AIP provides information and modelling criteria required 
to enable impacts to be assessed. 

For the Stage 2 Project, the AIP is applicable in respect of the construction and operational impacts 
on the groundwater system and other groundwater users, including Groundwater Dependant 
Ecosystems.  
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2.2. Relevant Guidelines 

The Water Management Plan has been undertaken in accordance with applicable guidelines outlined 
in the following sections. 

2.2.1. Roads and Maritime Guideline for Construction Water Quality 
Monitoring (undated) 

The Roads and Maritime Guideline for Construction Water Quality Monitoring (RTA Undated) 
provides direction regarding: 

  the development and implementation of site suitable water monitoring programs for road works 
that have the potential to significantly impact upon receiving waters; 

 the technical methodology framework for monitoring programs; and, 

 the appropriate actions to be carried out following the interpretation of results from the adopted 
monitoring program. 

2.2.2. Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality 2000 (ANZECC & ARMCANZ 2000) 

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000 (ANZECC 
Guidelines, ANZECC & ARMCANZ 2000) were prepared as part of the Australian National Water 
Quality Management Strategy (NWQMS), which aims to achieve sustainable use of Australia and 
New Zealand’s water resources by enhancing their quality while maintaining economic and social 
development. The ANZECC Guidelines provide a scientifically robust and recognised method of 
achieving the aims of the monitoring plan where site specific data is not available. 

The ANZECC Guidelines provide default trigger values of various analytes for comparison with 
sampled values for both surface water and groundwater, where groundwater is being discharged to a 
surface water location (from an extraction point) or if groundwater is naturally discharging to surface 
on the site. The ANZECC Guidelines require that all environmental values, environmental type and 
existing condition as well as the beneficial uses of groundwater are identified and their significance 
considered in order to adequately assess what level of change is acceptable.  

Exceedance of the ANZECC Guideline criteria may not necessarily constitute a threat to the receiving 
water body or indicate potential contamination, as analytes may naturally exceed ANZECC criteria 
within individual systems.  

2.2.3. Guidelines for Riparian Corridors on Waterfront Land (DPI 2012) 

Riparian corridors are the transition zones between terrestrial land and aquatic environments, rivers 
and watercourses, consisting of the bed and bank of the watercourse (channel) and the vegetated 
riparian zone adjacent either side of the channel. Riparian corridors act as buffers between 
developments and waterways, providing bed and bank stability, diverse habitats for flora and fauna, 
habitat connectivity and passive recreational areas. Additionally, riparian corridors protect water 
quality by trapping sediment and other contaminants, and convey and control flood flows. The 
recommended total width of a riparian corridor is dependent on the watercourse ‘order’ (1st to 4th 
order and greater) as described by the ‘Strahler System’. 

The Guidelines for Riparian Corridors on Waterfront Land by the Department of Primary Industries 
Office of Water (DPI 2012), aims to maintain and improve the geomorphic form and ecological 
functions of watercourses through the protection, rehabilitation and restoration of riparian corridors 
by: 

 Maintaining or rehabilitating fully structured native vegetation within the riparian corridor; 
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 Minimising disturbance or harm to the corridor; 

 Treating stormwater run‐off before discharge into a riparian corridor; 

 providing perimeter roads to separate developments and the riparian corridor; and, 

 minimising creek crossings and utilising existing infrastructure for service easements. 

2.2.4. Warringah Council’s PL850 Water Management Policy (2015) 

The Warringah Council’s PL850 Water Management Policy (2015) provides the requirements for the 
effective management of stormwater, rainwater, groundwater and wastewater within the Northern 
Beaches Council (formerly Warringah Council) local government area. The Policy is directed at 
minimising the risk to public health and safety and property damage, whilst preserving, restoring and 
enhancing local waterways and surrounding bushland through integrated water sensitive urban 
design measures. 

2.2.5. Warringah Council Creek Management Study (2004) 

The Warringah Council Creek Management Study 2004 (Management Study) was carried out to 
assess the ecological value and provide a relevant classification of creeks within the council area. The 
Management Study provides a basis for deciding how best to go about protecting and repairing 
Northern Beaches Council’s (formerly Warringah Council) creeks. Aims of the study were to: 

 Develop and understanding of the state of the creeks and their values; 

 Identify the scale of development and other pressures confronting the creeks; and, 

 Provide council with the information needed to implement effective long term creek 
management strategies and development controls. 

The Management Study has shown that the majority of Northern Beaches Council (formerly 
Warringah Council’s) creeks are at risk of ongoing degradation from development through: 

 Changes to creek flows, including increased flood frequencies and artificial barriers to flows; 

 Increased sediment loads and bank erosion; 

 A decline in water quality, including: increased nutrient, toxicant, sediment and litter, and, 

 Clearing of vegetation and invasion of weeds in and around the creeks. 

The level of risk and the sensitivity of further change varies widely across creek systems. The study 
has given each creek a rating based on their ‘ecological value’. ‘Group A’ are of high landscape an 
ecological value, ‘Group ‘B’ are highly modified but in good condition and ‘Group C’ are highly 
degraded creek systems. 

2.3. Minster’s Condition of Approval 

The Minister’s Condition of Approval relates to a broad range of environmental, social and economic 
factors. The conditions of approval for this Project are: 
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Table 2.1: Conditions of Approval 

CoA  Condition  Document 
Reference 

B5  The Proponent must prepare and implement a Water Management Plan 
(WMP) for the SSI to ensure that the SSI is designed, constructed and 
operated to achieve the water quality and flow objectives of this approval. 
The WMP must include, but not be limited to: 

This document 

(a)  the identification of works and activities during construction and operation of 
the SSI, including emergencies and spill events that have the potential to 
impact on surface water quality, and flows of potentially affected waterways 
and intercept groundwater; 

Section 3.5, 3.6 

(b)  a description of the detailed designs and/or design principles for the SSI 
taking into consideration the water quality objectives of the WMP, and water 
sensitive urban design principles consistent with the Guidelines for Riparian 
Corridors on Waterfront Land (OP/ 2012), Warringah Council Water 
Management Policy (2015) and the Warringah Council Creek Management 
Study 2004; 

Section 2.2, 4.4 

(c)  the identification and estimation of the type and quantity of pollutants that 
may be introduced into the water catchment via source and discharge point; 

Section 3.6 

(d)  a detailed description of the watercourses and groundwater systems that 
could potentially be affected by the SSI, including: 
i) currently available data on existing water quality and flows in receiving 
waters, groundwater levels, yield and quality in the region, and privately‐
owned groundwater bores, that could be affected by the Project; and/or 
ii) a description of the procedures to obtain this information prior to the 
commencement of the relevant activities identified in condition B5(a); 

Section 3 

(e)  surface water and groundwater assessment criteria, including water quality 
objectives and trigger levels for investigating any potentially adverse impacts 
of the SSI, including consideration of: 
i) Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
2000 (Australia and New Zealand Environment Conservation Council, 2000); 
ii) Warringah Council's PL850 ‐ Water Management Policy (2015); and 
iii) the interim Water Quality Objectives Design Guidelines in Appendix F of 
the Warringah Council Creek Management Study (2004); 
 

Section 5 

(f)  a program to monitor and report on the potential surface water and 
groundwater impacts of the SSI, which includes a description of: 
i) representative monitoring locations; 
ii) the relevant analytes and parameters to monitor; 
iii) duration and frequency of monitoring; and 
iv) sampling distribution; 
 

Section 6 

(g)  identification of measures to ensure natural flows are maintained, where 
feasible and reasonable, within local watercourses potentially affected by the 
project; 

Section 4.4 

(h)  a plan to respond to any exceedances of the performance criteria, and 
monitor and/or mitigate any adverse surface water and/or groundwater 
impacts of the SSI; 

Section 4, 5 

(i)  a protocol for the periodic review of the plan, including the criteria to 
determine the need for ongoing monitoring; and 

Section 8 

(j)  procedures for reporting monitoring results to the Secretary, EPA, DPI Water 
and Council. 

Section 7.3 

B5  The WMP must be prepared or reviewed by a suitably qualified expert in 
consultation with DPI Water and Council, and approved by the Secretary 
prior to the commencement of construction, unless otherwise agreed by the 
Secretary. 

This document 
(once approved) 
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B5  The WMP must be implemented for a minimum of three years following the 
commencement of operation, unless otherwise agreed by the Secretary. Any 
request to discontinue the implementation of the WMP must be supported 
by advice from an independent expert confirming that the criteria 
established by condition B5(g)(i) are met. 

Section 6, 7.3 

B5  The Proponent must provide a copy of the approved WMP, and any approved 
revisions to the plan, to the EPA, DPI Water and Council once approved. The 
results of all monitoring are to be made publicly available within 4 weeks of 
the completion of each monitoring period. 

This document and 
RMS project 
environmental 
reporting 

2.4. Environmental Management Measures 

The environmental mitigation and management measures (EMMs) would be implemented for the 
Stage 2 Project to avoid, minimise and manage potential risks identified in Section 17 of the Northern 
Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement, 
Roads and Maritime 2015 (EIS 2015). The EMMs are outlined in Table 2.2. 

 
Table 2.2: Environmental Management Measures identified by the Stage 2 Project EIS. 

Impact  Environmental Management Measure  Responsibili
ty 

Timing  Section 

Management 
of 
groundwater 
quantity and 
quality  
 

Pre‐construction monitoring of surface water 
and groundwater quality, groundwater flows 
and groundwater levels will continue to be 
carried out to establish existing baseline 
conditions for the Stage 2 Project.  
 
Groundwater monitoring as part of a broader 
water quality monitoring program will be 
developed and implemented for construction 
and operation in consultation with EPA and 
NOW. As a minimum the water quality 
monitoring will include the following analytes:  

 Total dissolved solids and other inorganic 
constituents including chloride, sodium and 
sulphate  

 pH  

 Metals including cadmium, iron, lead, 
nickel, manganese and zinc  

 Nitrate and phosphorus  

 Petroleum hydrocarbon related 
compounds (such as benzene, toluene, 
ethylbenzene and xylene and poly‐aromatic 
hydrocarbons).  

 
The monitoring program will include objectives 
and parameters to determine the effectiveness 
of mitigation measures and will also include 
contingency measures.  
 

Contractor 
 
Roads and 
Maritime 

Pre‐
construction 
 
Construction 
 
Operation 

Append
ix A, 
Section 
6 

Management 
of 
groundwater 
drawdown 
due to 
seepage into 
the slot 
during 
construction  
 

A Groundwater and Dewatering Management 
Plan would be prepared to manage the impacts 
of groundwater drawdown due to seepage into 
the slot during construction. The Plan would 
ensure that the proposed method for managing 
groundwater impacts during construction, 
including dewatering operations, does not 
impact on the quality of the receiving surface 
waters. The Plan would also provide 
groundwater quality objectives and discharge 

Contractor  Construction  Section 
4.3.1 
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requirements, the scope of dewatering 
(including volumes, levels, method and draw 
down effects) and would be prepared in 
consultation with the EPA and NOW.  
 

Treatment of 
captured 
groundwater 
during 
construction  
 

Groundwater seepage quality would be treated 
to background surface water quality to be 
protective of overall instream environmental 
values, and then in consideration of ANZECC 
(2000) freshwater criteria prior to discharge to 
surface water  
 

Contractor  Construction  Section 
4.3.2 

Groundwater 
drawdown 
due to 
seepage into 
the slot 
potentially 
resulting in 
settlement of 
ground and 
further 
impacts to 
existing 
infrastructure 
 

Groundwater drawdown plots will be further 
developed during detailed design to confirm EIS 
findings. Additional mitigation measures will be 
developed should settlement risks be identified.  
 

     

Slot seepage 
discharge 
into surface 
water during 
operation.  
 

Detailed design of the slot drainage system will 
confirm the capture, treatment and discharge 
methods for groundwater and would include:  

 Designing the slot infrastructure to prevent 
interaction of groundwater seepage with 
surface water run‐off from the Stage 2 Project 
and slot including the need to facilitate 
flushing/cleaning activities to remove build‐
up of sludge associated with groundwater 
precipitates  

 Confirmation of discharge quality 
requirements for groundwater based on 
background surface water quality and 
ANZECC (2000) freshwater criteria  

 Opportunities to connect into the surface 
water drainage system/detention storage 
below Aquatic Drive at the intersection of 
Wakehurst Parkway (post treatment) to 
minimise impacts associated with increasing 
downstream surface water flows  

 Consideration of the amount of treatment 
required on a long term (operational) basis  

 Alternative disposal methods if considered 
feasible and reasonable, including discharge 
to sewer (subject to Sydney Water trade 
waste permit).  

 Consultation with the EPA and NOW.  
 

  Pre‐ 
construction 

Section 
4.3.2, 
4.4, 5.3 
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3. ENVIRONMENTAL ASPECTS AND IMPACTS 

The following section provides background information on the existing environment and potential 
impacts and risks associated with construction and operation of the Stage 2 Project. The purpose of 
this section is to provide context for the WMP. 

The information contained in this section is primarily based on: 

 Northern Beaches Hospital Road Connectivity and Network Enhancements Project‐ Surface 
Water Quality Monitoring Program (SWQMP, SMEC 2015), 

 The 18 Month Factual Baseline Water Quality Monitoring Report (SMEC, Draft 2016), and;  

 Northern Beaches Hospital Network Enhancement‐ Stage 2 Groundwater Assessment 
(Groundwater Assessment, GHD 2015). 

3.1. Existing Environment 
The Stage 2 Project alignment runs along a topographic high, at elevations of around 135m AHD to 
160m AHD, at the top of three catchments; Middle Creek, Bantry Bay and Curl Curl Creek, effectively 
on the surface water divide. This topographic high results in no up‐gradient or upstream background 
locations for sampling or comparison.  

The background surface water environments of each of the three individual catchments and the 
groundwater environment were assessed by SMEC in the 18 Month Factual Baseline Report (2016) 
form November 2014 to May 2016.This assessment is included in entirety in Appendix A. 

3.2. Geology and Lithology 

The Stage 2 Project site is predominately underlain by siltstone beds overlying Hawkesbury 
Sandstone. These rocks generally weather to form residual clays and can include ironstone bands. 
Basalt dykes occur in the vicinity, but have not been encountered during geotechnical investigations. 
Ashfield shales (siltstone) have been identified on the Northern Beaches Hospital site and the 
southern side of Warringah Road opposite the hospital site, and are thought to cover a large portion 
of the Project area. 

Soils are typically shallow on the sandstones with depths of between 0.05m and 0.25m below ground 
level. They are generally sandy, silty clays and sands. The siltstone capping on the hospital site has 
weathered to stiff clays approximately 1m to 3.5m deep. Areas of colluvium and residual soils exist 
within the region, along with local deposits of fill material scattered in discrete locations across the 
Project area which is typically associated with previous construction activities. 

3.3. Surface Water Environment 

Middle Creek catchment predominantly consists of low density residential dwellings with some 
commercial/light industrial dwellings and discharges to Narrabeen Lagoon north‐east of the Project. 
Bantry Bay catchment predominantly consists of low density residential dwellings and discharges to 
Bantry Bay to the south of the project. Curl Curl Creek catchment predominantly consists of 
commercial/light industrial dwellings with some native bush and discharges to the south of the 
Project.  

A surface water assessment conducted by GHD in the Northern Beaches Hospital Network 
Enhancement – Stage 2 Surface Water Assessment (GHD 2015b) qualitatively estimates the flow in 
Trefoil Creek surface water drainage lines to be low (<0.5L/s). 

The catchment boundaries in relation to the Stage 2 Project are presented in Figure 3.3.
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Figure 3.3: Catchment boundaries in relation to the Stage 2 Project
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3.4. Groundwater Environment 

The Stage 2 Project alignment falls on a surface and groundwater catchment divide.  

3.4.1. Registered Groundwater Users 

Appendix B of the Groundwater Assessment (GHD 2015) provides yield and salinity information for 
60 registered groundwater users within 5 kilometres of the site.  

3.4.2. Groundwater Levels, flow and gradients 

Groundwater is observed in the shallow siltstone lithology, between 5 ‐ 8m below ground surface, 
and in the deeper sandstone (>5‐8m) lithology. The groundwater level in each groundwater 
monitoring bore over the 18 month pre‐construction monitoring period is presented in hydrographs 
in Appendix A, along with the electronic data logger traces, manual dip measurements and rainfall 
from Bureau of Meteorology (BOM) station 66188. The hydrographs show in general how the 
groundwater levels respond to rainfall events. The local groundwater flow direction is away from the 
Project in all directions. 

3.4.3. Groundwater Dependant Ecosystems  

The biodiversity assessment conducted for the Stage 1 EIS (SMEC 2014) identified the presence of 
Groundwater Dependant Ecosystems (GDEs) within the receiving waters of the Stage 2 Project. 
Communities of Red Crowned Toadlet were identified in the upper reaches of Trefoil Creek and Curl 
Curl Creek and flora communities of Duffys Forest Ecological Community (DFEC) were identified near 
the project footprint. 

Site visits, conducted by SMEC and outlined in the Groundwater Assessment (GHD 2015) observed 
‘some flows’ remaining in the creeks after relative dry periods which could be indicative of 
groundwater inflows, but suggested that the average flows are likely to be surface water dominated.  

3.5. Identification of Construction Activities 

Construction activities as part of the Stage 2 Project works, will principally involve: 

 the excavation of a 1.3km grade separated slot along Warringah Road, to a depth of 10m;  

 the excavation and installation of permanent underground stormwater detention basins at 
Aquatic Drive and Fitzpatrick Avenue East;  

 vegetation removal and road widening along Warringah Road surface road, Wakehust Parkway 
and Allambie Road; 

 connection of Aquatic Drive Wakehurst Parkway; 

 construction of underpasses along the Warringah Road grade separated slot at Wakehurst 
Parkway, Hilmer Street and Forest Way; 

 construction of pedestrian overpasses along Warringah Road near Hilmer Street and Forest Way;  

 upgrades to drainage infrastructure across the Stage 2 Project site, involving the excavation and 
replacement of existing infrastructure below surface levels; and 

 the excavation and relocation of services.  

3.6. Environmental Impacts 

Potentially impacting activities or contaminants of concern impacting on surface water and 
groundwater environments for both the construction phase and operation phase of the Stage 2 
Project, were identified in: 
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 Surface Water Quality Monitoring Program (SMEC 2015); and 

 Northern Beaches Hospital Network Enhancement‐ Stage 2 Groundwater Assessment 
(Groundwater Assessment, GHD 2015). 

Several potentially impacting activities identified in the construction phase have been identified as 
potentially impacting activities in the operations phase, including but not limited to: oil spills, 
damage to services, deliberate discharges, accidents and vegetation removal.  

In addition to this, potentially impacting activities to surface water may impact on groundwater, as 
surface water has the tendency to migrate through penetrable areas into groundwater systems. 

Identified works and activities during construction and operation, including emergencies and spill 
events, that have the potential to impact upon surface water and groundwater resources include: 

 Excavations for utilities/service relocation; 

 Excavation, widening and repaving roads; 

 Excavation of the slot and stormwater detention basins; 

 Vegetation removal; 

 Fuel spills during refuelling; 

 Oil spills‐ broken hydraulic lines, leaking machinery; 

 Accidents, rollovers, collisions, lost loads; 

 Damage to services – water mains, gas, electricity; 

 Over topping sediment dams and erosion controls; 

 Loading and unloading of chemicals, spoil and liquids;  

 Deliberate discharges by contractors and or public; 

 Groundwater drawdown around the slot and stormwater detention basins; 

 Groundwater seepage into the slot; 

 Altered groundwater recharge/discharge volumes; and 

 Migration of impacted surface water into groundwater systems. 

3.6.1. Surface Water 

3.6.1.1. Water Quality 

Construction activities have the potential to degrade water quality within the surrounding surface 
water environment, both within the Stage 2 Project construction area and within local receiving 
waters.  

Large‐scale disturbance associated with the construction activities has the potential to increase the 
volume of sediment deposited in the receiving drainage lines and the level of turbidity present in 
stormwater discharging to the downstream waterways of Narrabeen Lagoon, Manly Dam and Bantry 
Bay. 

Excavation activities, vegetation removal, cut and fill operations, the widening of roads and upgrades 
to drainage systems and construction of detention tanks represent a risk to surface water quality 
during construction. Pollutants such as sediment, soil nutrients and construction waste have the 
potential to mobilise and subsequently enter drainage lines, particularly during high rainfall events, 
resulting in impacts to drainage lines and the receiving downstream environment. Furthermore, 
spillage of fuel during refuelling, leakage of hydraulic and lubricating oil from plant and equipment, 
and release of rinse water from plant and washing concrete slurries can also lead to the pollution of 
surface water. 

Operation of roads generally leads to the build‐up of contaminants such as fuels, rubber, 
hydrocarbons, heavy metals and oils on road surfaces, median areas and roadside corridors. During 
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rain events, such contaminants, depending on their physical and chemical properties, may be 
transported by road runoff into surrounding waterways via stormwater detention basins located 
south of Fitzpatrick Avenue and underneath Aquatic Drive. 

3.6.1.2. Surface Water Flows 

Erosion and subsequent sedimentation resulting from the construction of Stage 2, if uncontrolled, 
could potentially lead to: 

 Scour of drainage lines and creek beds due to high discharge velocities and increased flows 

 Introduction of gross pollutants entering receiving creeks 

 Declining water quality from the influx of man‐made substances and identified contaminants of 
concern, increased sediment load and organic matter. 

Surface water runoff would increase during operation due to an increase in impervious surfaces and 
concentration of road runoff through drainage infrastructure including the slot.  

Hydrologic / hydraulic DRAINS modelling conducted by AECOM for the Stage 2 Drainage Design 
(2016) outlines the existing and proposed peak flow rates of 2y, 10y, and 100y ARI events. The 
modelling indicates that the Stage 2 Project would result in an increase in peak flows into the 
receiving drainage infrastructure, predominantly to the south, into the stormwater detention basins 
located at Fitzpatrick Avenue (Bantry Bay Catchment) and Aquatic Drive (Curl Curl Creek Catchment). 
Increased discharge rates from the detention basins, if uncontrolled, could potentially result in 
similar impacts outlined in 3.6.1.1. 

3.6.2. Groundwater 

The NSW AIP requires that potential impacts on groundwater sources, including their users and 
GDEs, be assessed against ‘minimal impact considerations’, outlined in Table 1 of the AIP. If the 
predicted impacts are less than the ‘Level 1’ minimal impact considerations, then these impacts are 
considered as acceptable. GHD (GHD 2015) undertook a groundwater assessment of the Project Site 
with reference to the Level 1‐ minimal impact considerations for ‘less productive groundwater 
sources’ [conceptualised by the hydrogeological conditions modelled for the Stage 2 Project site in 
Section 4 of the Groundwater Assessment (GHD 2014)]. A ‘less productive groundwater source’ is 
characterised by low yields and variable water quality. Level 1 ‐ minimal impact consideration criteria 
for ‘less productive groundwater sources’ are as follows: 

 Water table‐ less than or equal to 10 percent cumulative variation in the water table, allowing for 
typical climatic ‘post‐water sharing plan’ variations, at a distance of 40 metres from any high 
priority GDE or high culturally significant site listed in the schedule of the relevant WSP. A 
maximum of 2 metres water table decline cumulatively at any water supply work. 

 Water pressure – a cumulative presser head decline of not more that 40 percent of the ‘post‐
water sharing plan’ pressure head above the base of the water source to a maximum of a 2 
metres decline at any water supply work. 

 Water quality – any change in the groundwater quality should not lower the beneficial use 
category of the groundwater source beyond a distance of 40 metres from the activity. 

Appendix F of the Groundwater Assessment (GHD 2015) provides information outlining the predicted 
reduction of flows to surface water features in the vicinity of the Stage 2 Project.  

 

3.6.2.1. Drawdown and Recharge 

Groundwater Wells 
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Groundwater drawdown and reduced recharge of the groundwater system has the potential to 
impact upon local bore yields. Impacts to the nearest groundwater wells are predicted to be less than 
0.7m under construction and operation scenarios (GHD 2015). This is less than the AIP minimal 
impact consideration criteria, that states ‘less than 2m of cumulative drawdown at any water supply 
work (water bore) is considered an acceptable impact.’ The modelling indicates there is unlikely to be 
any adverse impacts to groundwater flows in groundwater wells identified in groundwater modelling 
conducted by GHD in the Groundwater Assessment (2015). 

Groundwater Dependant Ecosystems 

Drawdown can potentially impact GDEs through reduced natural groundwater discharge to surface 
water environments. Drawdown levels near the Curl Curl Creek Red Crowned Toadlet habitat is 
predicted to be up to 2.0m during construction and 3.0m during operation (GHD 2015). The 
cumulative variation of groundwater levels across the pre‐construction Stage 2 Project site is 
predicted to be around 1m (GHD 2015), which means AIP minimal impact consideration criteria is 
calculated at 0.1m, smaller than the suggested 2.0m and 3.0m drawdown levels as suggested by GHD 
(2015) for the construction and operation phase respectively. These impacts are considered 
‘potentially significant’ however, the Stage 2 Project Biodiversity Assessment 2015 (Biodiversity 
Assessment) conducted by SMEC suggests that Red‐crowned Toadlet GDE in Curl Curl Creek is 
dominated by surface water flows, and a reduction in groundwater discharge to surface water will 
not adversely impact the Red‐crowned Toadlet habitat. 

The Biodiversity Assessment (SMEC 2015) suggested that Duffys Forest Ecological Community 
vegetation may potentially use groundwater opportunistically during low rainfall or drought periods. 
The height of the groundwater table is variable across the Stage 2 Project site ranging from 1.6m to 
10.7m bgs (GHD 2015), it is suggested by that the vegetation in these areas have a low groundwater 
dependence (GHD 2015).  

One strand of Sydney Ironstone Bloodwood‐ Silvertop Ash Forest is located to the northeast of The 
Warringah Road and Wakehurst Parkway intersection that has been identified as being in good to 
moderate condition. The drawdown associated with this area is simulated to be greater than 5m 
(GHS 2015). There is a ‘low potential’ for potential impacts during dry periods at this location during 
construction and operation (GHD 2015).  

Groundwater Recharge 

Construction activities such as stockpiling materials, new access roads, paving and soil compaction as 
well as removal of vegetated areas and land use changes such as the excavation of the slot can 
create impervious areas that impact upon local groundwater recharge.  

The increase of large impervious areas as a result of road infrastructure widening and paving, 
including residential and reserve areas could result in reduced groundwater recharge and potentially 
reduced groundwater elevations permanently during the operational phase. 

Excavation Activities 

Construction and excavation activities for permanent subsurface structures including the grade 
separated slot and stormwater detention basin under Aquatic Drive, are predicted to intersect the 
groundwater table have the potential to impact upon local groundwater systems. The excavation of 
the slot is predicted to generate groundwater drawdown and subsequent seepage into the slot of up 
to 52m3/day (GHD 2015) during construction and 42m3/day during operation (GHD 2015).  

 

3.6.2.2. Groundwater Quality 

During construction there will be increased potential for leaks and spills impacting upon the 
groundwater quality through the migration of impacted surface waters into the groundwater 
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systems. The beneficial use of groundwater for GDEs can potentially be negatively impacted through 
the discharge of impacted groundwater to these surface water environments. 

Seepage into the grade separated slot during operation, has the potential to mix with pollutants 
generated by traffic and accidents at the site and has the potential to impact surface water 
environments when being discharged to the surface water catchments. However, it has been 
suggested by the Groundwater Assessment (GHD 2015) that the Stage 2 Project design for the 
operational phase, will beneficially improve groundwater quality within the project footprint by 
reducing the risk of roadway accidents that have the potential to result in spills and leaks of oils, 
greases and contaminants of concern, that can migrate to groundwater systems by diverting the 
spills to surface water treatment areas. 

Surface water and groundwater quality data produced by the 18 Month Factual Baseline Water 
Quality Monitoring Report – SMEC (2016) suggests that treatment of groundwater will be required 
before discharge to surface water environments. 

3.6.3. Potential Contaminants of Concern 

Potential contaminants of concern outlined in the Groundwater Assessment (GHD 2015) and 18 
Month Factual Baseline Report (SMEC 2016) as a result of construction and operation activities 
associated with the Stage 2 Project include: 

 Total dissolved solids and other inorganic constituents including chloride, sodium and sulphate 

 pH 

 Total Suspended Solids 

 Metals including cadmium, iron, lead, nickel, manganese and zinc 

 Nitrate and phosphorus 

 Petroleum hydrocarbon related compounds, such as benzene, toluene, ethylbenzene and zylene 
(BTEX) and poly‐aromatic hydrocarbons (PAHs) 
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4. ENVIRONMENTAL CONTROL MEASURES 

4.1. Overview 

The design features of construction and operation control measures are outlined in the following 
sections. The design features will be finalised during the final detailed design stages of the Stage 2 
Project. Accordingly, this WMP will be updated to include the relevant changes measures associated 
with the final detailed designs.  

4.2. Control Measures Design Phase 

Permanent water quality control measures would be developed during the detailed design phase.  
The aim of the control measures will be to: 

 Minimise soil erosion 

 Keep sediment and contaminant loads in surface water within agreed levels 

 Detain surface run‐off to achieve gradual release into the catchment 

 Minimise groundwater drawdown. 

Permanent water quality control measures may include: 

 Stormwater detention basins: 

 Gross Pollutant Traps (GPTs) 

 Strip wall drainage systems within cuts and the retaining walls 

 Bio swale drains 

 Groundwater recharge/infiltration facilities 

The design features are further discussed in Section 4.4 Operation Control Measures. 

4.3. Construction Control Measures 

The key mitigation measures for potentially impacting activities to surface water and groundwater 
during the construction phase will be formulated at the pre‐construction stage and will be 
incorporated into a Soil and Water Management Plan (SWMP). The SWMP would include, but not be 
limited to: 

 Details of construction activities and their locations, which have the potential to impact on water 
courses, storage facilities, stormwater flows, and groundwater, including identification of all 
pollutants that may be introduced into the water cycle; 

 Soil erosion and sediment control measures that comply with the practices and principles as 
required under condition D3 of the CoA; and 

 Details of staging of construction activities to minimise and manage potential sediment loads 
discharging to receiving drainage lines as a result of soil loss from disturbed areas. 

Sediment basins and additional erosion and sediment controls to intercept run‐off and retain the 
associated sediments and pollutants will be installed in accordance with the SWMP prior to 
construction. It will be the Contractor’s responsibility to maintain and monitor these measures and 
provide details by way of progressive erosion and sedimentation control plans to form key 
components of mitigation measures. The measures will address the relevant CoA and the safeguards 
detailed within the EIS (SMEC 2014).  

4.3.1. Groundwater Drawdown and Seepage into the Slot 

The adopted form of management of groundwater drawdown due to seepage into the slot during 
construction is provided in the RMS Technical Guideline: Environmental Management of 
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Construction Site Dewatering included as Appendix I of the construction Soil and Water Management 
Plan (SWMP).  

The measurement and reporting of on‐going groundwater seepage into the slot should be monitored 
and comparison with the groundwater modelling predictions outlined in the Groundwater 
Assessment (GHD 2015) should be made.  

4.3.2. Construction Groundwater Treatment 

Based on the results of the 18 Month Factual Baseline Report (SMEC 2016), treatment of 
groundwater captured during construction, including seepage into the slot, will need to be managed 
to below the background surface water quality levels and then ANZECC (2000) freshwater quality 
guidelines prior to discharge to catchment in order to be protective of in‐stream environmental 
values.  

Possible treatment options include:  

 onsite batch treatment; 

 Discharge to sewer without treatment under a Sydney Water Trade Waste permit. 

 Removal offsite by a licences waste contractor. 

The treatment option selected for the construction phase will be detailed in the Construction 
Environmental Management Plan in place for the Stage 2 Project.  

Accordingly, this plan will be updated to include information regarding the selected treatment 
option. 

4.3.3. Environmental Training 

All construction personnel, subcontractors and other authorised persons entering the construction 
site will undergo the environmental induction training as set out in the Construction Management 
Plan (Aecom 2015). The Induction will cover all relevant construction environmental management 
procedures, controls, and notification and reporting requirements relevant to their tasks and areas of 
work.  

4.4. Stormwater OperationalControl Measures 

Permanent water management and protection measures consistent with the Guidelines for Riparian 
Corridors on Waterfront Land (DPI 2012) and Warringah Council’s PL850 Water Management Policy 
2015 are to be installed at the Stage 2 Project site, in order to protect instream environments whilst 
rehabilitating and restoring surrounding native bushland areas.  

The Drainage Design Strategy (Aecom 2016) outlines the primary objectives of the drainage system 
design, which are as follows: 

 Capture surface water from road pavements and external catchments and direct it safely and 
efficiently to downstream drainage systems or watercourses 

 Achieve water quality discharge criteria where required 

 Capture, contain and treat groundwater from the slot prior to discharge to sewer 

 Retain existing drainage networks where possible 

 Mitigate infrastructure that requires maintenance. 

4.4.1. Stormwater Detention Basins 

The PL850 Water Management Policy (Warringah Council 2015) outlines the stormwater quality 
objectives for Northern Beaches Council’s creeks which include: 
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 Disturbance to stream and wetland sediments is to be minimised by regulated discharge of 
stormwater and dissipation of flows at discharge locations. Runoff from the development must 
be retained at natural discharge rates and sediments controlled at the source. 

 Stormwater flow is to mimic natural conditions and ensure a dispersed pattern of flow, avoiding 
centralised or concentrated discharge points into the waterway. 

 Natural flow regimes must be retained. The reduction or increase in flows, alteration in 
seasonality of flows, changes to the frequency, duration, magnitude, timing, predictability, and 
variability of flow event, altering surface and subsurface water levels ad changing the rate or fall 
of water levels must be avoided.  

Two stormwater detention basins are to be installed at the Stage 2 Project site, to manage 
stormwater, rainwater, groundwater and wastewater as per the principles outlined in the PL850 
Water Management Policy (Warringah Council 2012). The detention tanks will be located 
underground to reduce the project footprint, maximising amenity and minimise additional property 
acquisitions and clearing. Details of the tanks are provided below: 

4.4.1.1. Southern corner of Fitzpatrick 
Avenue East and Warringah Road 

This tank is proposed to have a storage volume of 1500m3 and will incorporate a spill containment 
section with a minimum spill capacity of 25000 litres as it will receive runoff from the slot. The tank 
will be located wholly outside the road within Lots 589 and 591. Access for maintenance vehicles will 
be from Fitzpatrick Avenue East. The outlet of the tank will connect to an existing 1050mm pipe that 
runs in a southerly direction. 

4.4.1.2. Under Aquatic Drive 

This tank is proposed to have a storage volume of 1200m3 and will incorporate a spill containment 
section with a minimum spill capacity of 25000 litres, as it will receive runoff from the slot and will 
discharge to Curl Curl Creek where a Red‐Crowned Toadlet habitat is present. The tank will be 
located under Aquatic Drive with a small section extending under the southern verge. Access for 
maintenance will be from directly above the tank on Aquatic Drive.  

4.4.2. In‐line Gross Pollutant Traps 

Appendix F of the Warringah Council Creek Management Study 2004 outlines the general principles 
of the design and management of stormwater quality improvement devices (SQIDs) with the overall 
goals for creek management. The general principles include: 

 Stormwater quality improvement devices should be selected on the basis of overall benefit to 
creek values, in particular they should be off‐line and outside the riparian zone and should 
maintain variability of low flows; and, 

 Management and maintenance should be consistent with creek values and the principles and 
performance criteria in Schedule 18 of the Warringah LEP. 

The design guidelines outline SQID performance criteria for the minimisation of adverse 
environmental impacts during construction and operation, which include: 

 Monitoring of structures to ensure that dissolved oxygen level, metal, suspended solids and 
nutrient concentrations do not differ by more than 10% of ambient levels and concentrations; 

 Increase maintenance frequencies if monitoring data do not meet the above criteria; 

 Prevent runoff from excavated sediments or litter returning to the creek; and, 

 Design outlets to minimise local erosion or sedimentation  

Four in‐line Gross Pollutant Traps (GPTs) at strategic locations that represent the outlets with the 
largest proportions of new road surfaces. The GPTs will include spill containment sections with a 
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minimum spill capacity of 25000 litres, as per the requirements of the Scope of Work and Technical 
Criteria (SWTC) Appendix D.1 Section 1.20(b). The proposed locations for the GPTs are as follows: 

 Just south of Fitzpatrick Avenue East installed before discharging into the detention tank in that 
location. Spill containment will be incorporated into the detention tank.  

 At Aquatic Drive installed at the inlet of the detention tank in that location. Spill containment will 
be incorporated into the detention tank. 

 From Warringah Road, 220m east of Wakehurst Parkway discharging to the existing drainage 
system near the Forestridge Business Park. Spill containment will be located at the connection to 
the existing drainage system; and, 

 From Warringah Road, 70m west of Wakehurst Parkway discharging to the existing drainage 
system near Brickpit Reserve. Spill containment will be located at the outlet near the top of Brick 
Pit Reserve. 

4.4.3. Scour Protection 

Scour protection devices are to be installed at all stormwater outlets that drain to surface water 
catchments. Stormwater outlets located on waterfront land should be consistent with the DPI 
Water’s Guidelines for Outlet Structures on Waterfront Land (2012).  

Proposed stormwater outlets for the Stage 2 Project that are located within riparian corridors on 
waterfront land are as follows: 

‐ Aquatic Drive 

‐ Wakehurst Parkway, south of Warringah Road 

Energy dissipators (Type A Disspators) are to be installed in areas of steep terrain, particularly along 
Wakehurst parkway, where DRAINS modelling included in Aecom’s Stage 2 Drainage Design‐ 
Substantial Detailed Design (2016) shows minor increases in outlet velocities compared with the 
existing velocities. The need for additional energy dissipators has been reduced by reducing pipe 
gradients to reduce outlet velocities. Additional scour protection is proposed at the outlet on Aquatic 
Drive. The extent of scour protection is dependent on the ground profile at the outlets. 

Design of outlet scour protection and energy dissipaters will be further refined during the detailed 
design development. Accordingly, this WMP will be updated to include details of the final design.  

Monitoring of drainage outlet conditions for evidence of scour and erosion should be included as 
part of regular maintenance activities. Additionally, monitoring of erosion/scour of drainage lines is 
recommended as part of the surface water monitoring program to assess the effectiveness of scour 
protection devices.  

4.4.4. Drainage of the Grade Separated Slot 

The Drainage Design Report Strategy by Aecom (Aecom 2016) outline the developed drainage design 
features of the grade separated slot.  

The surface water would be directed in to the stormwater drainage system located within the slot. 
To minimise the water volumes in the slot, drainage on the surface adjacent to the slot has been 
design to direct water away from the slot. 

The water within the slot would be directed towards a stormwater drainage system. The stormwater 
on the east section of the slot would be directed into a 675mm diameter pipe that would discharge 
into the detention basin located under Aquatic Drive (ref section 4.4.1). 

The western section of the slot would direct the stormwater to the detention basin located at east of 
Fitzpatrick Avenue East along Warring Road, the detention basin is described in Section 4.4.1. 
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Section 4 describes the water treatment of stormwater including gross pollution traps and scour 
protection. 

 

4.4.5. Operational Groundwater Management  
During the operational phase of the project, there will be an ongoing inflow of groundwater into the 

slot. Modelling conducted in the EIS and during detailed design, predicts groundwater inflow during 

high flow period following high rainfall conditions to be 0.16L/s, but during periods of no or low rain 

the inflow modelling indicates that flows to be approximately 0.5L/s. 

Analysis of the groundwater from the EIS and Appendix A of this report, indicates that the ground 

water is not suitable for discharge to surface waters however with adjustment of pH, the ground 

water may be discharged to sewer under a Trade Waste Agreement with Sydney Water.  

On this basis, the groundwater collection system has been isolated from the surface water collection 

system and a treatment plant has been installed to adjust the pH of the ground water prior to 

discharge to sewer.  

Groundwater inflow into the slot will be captured by a strip‐wall drainage system fixed to reinforced 

concrete ‘L’ walls and reinforced concrete block walls. Collected seepage water will then drain to 

precast drainage pipes located at the base of the walls that will flow into the detention basins at 

Aquatic Drive. The detailed design of the strip‐wall drainage system will be provided in the detailed 

design phase, and this report updated accordingly. 

 

Figure 4.1 – Location of groundwater infrastructure  

4.4.5.1. Trade Waste Agreement 
As such, a Trade Waste Agreement has been obtained for the management of groundwater not 

meeting the ANZECC Guidelines or Surface Water Quality Criteria.  



 

Northern Beaches Hospital Connectivity and Network Enhancement – Water Management Plan; R01; 

12/08/2016 | The SMEC Group | 25 

 

The Trade Waste Agreement with Sydney Water requires the following process: 

 Application to Sydney Water with the chemical and physical compassion of the proposed 

discharge and how it will meet the Sydney Water Acceptance standard for industrial 

customers 

 Design for the connection into the sewerage system including any weather monitoring 

requirements or pre‐treatment system for approval by Sydney Water. 

 A Sydney Water accredited Water Service Coordinator is contracted for the design and 

connection to the sewerage system. 

Commissioning to be accredited by Sydney Water including inspection of the system and sampling of 
the discharge into the sewerage system. 

4.4.5.2. Design criteria 
The treatment plant has been designed with a capacity to treat 1L/s of groundwater and discharge to 

the sewer. This exceeds the worst case ground water inflow prediction of 0.16L/s and the average 

flow of 0.5L/s as modelled in the EIS. 

The ground water quality meets the Sydney Water Acceptance Standards for industrial customers 

with the exception of pH.  The treatment plant has been designed to maintain pH of the groundwater 

to meet the Sydney Water Acceptance Standards for Industrial Customers. The Sydney Water 

Acceptance Standards for Industrial Customers can be found at the Sydney Water website. 

(http://www.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdy3

/~edisp/dd_067379.pdf) 

4.4.5.3. Ground water collection 
Groundwater will be collected by strip drainage within the walls of the slot and directed into a 

groundwater collection pipe system, separate from the surface water/stormwater drainage network 

in the slot (Figure 4.1).  The ground water collection system will comprise: 

• Separated groundwater collection pipe system located in the slot, including strip 

drainage along the slot wall. 

• Two pump station including collection tanks (eastern and western sections of the slot). 

 

The East Pump Station is located at the low point on the eastern portion of the slot inside the 

westbound breakdown bay. Access to the pump station will be from the westbound breakdown bay. 

The West Pump Station is located adjacent to the treatment plant on Transport for NSW owned land 

east of Warringah Road and Fitzpatrick Avenue East intersection. Access to the pump station will be 

off an internal driveway within this area. 

4.4.5.4. Treatment system 
The groundwater treatment facility will be located Transport for NSW land located west of 

Warringah Road and Fitzpatrick Avenue East intersection. The groundwater treatment plant and 

associated infrastructure would consist of the following: 

• Ground water collection tank which receives pumped flow from the East and West 

Pumping stations.  The capacity of the collection tanks is 10,000L 
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• Ground water treatment shed with controls with full remote monitoring and control 

functionality, which includes all water treatment plant systems alarm, plant statue, 

chemical storage and spill containment. 

• pH dosing unit 

• Monitoring equipment for flow rates, pH and rain gauge.  

• Connection point to the sewer. 

 

Treatment of the groundwater follows the following process. 

• groundwater is pumped from the pump station collection tank to the groundwater 

treatment facility collection tank. 

• pH of the groundwater is continually measured and dosed. 

• Once pH value in the groundwater treatment facility collection tanks is within the 

acceptable criteria, the duty dosing pump shall stop, recirculation valve shall be closed 

and discharge valve shall be opened, enabling the treated groundwater to be discharged 

into the sewer.  

• Once the groundwater levels in the groundwater treatment facility collection tanks 

reaches low level, the duty pump shall stop and the system shall revert back into the 

recirculation mode to prevent uncontrolled discharge into the sewer on the next pump 

start.  

Additional groundwater storage capacity has been included in the sizing of the water treatment plant 

collection tank to allow for emergency outages or during large rainfall event. An emergency overflow 

pipe has been provided to the adjacent stormwater retention basin to control any overflow. 

 

The groundwater treatment facility would store a maximum of 3600L of chemicals. The chemical 

shall inside the groundwater shed and would be stored in small quantities in Intermediate Bulk 

Container (IBC) and drums.  

The groundwater treatment facility has been designed to contain and manage spills from chemicals. 

All storage and management of chemicals shall meet the requirement of the dangerous goods as 

defined in the Australian Dangerous Goods Code and relevant standards.  

4.4.5.5. Operational water quality monitoring  
Operational water quality monitoring is outlined in Section 6.3. However, additional water quality 

monitoring will be undertaken within the groundwater treatment facility collection tank, located 

prior to the treatment of the water and discharge into the sewer. The aim of this monitoring would 

be to determine water quality prior to treatment and discharge. 

4.4.5.6. Adaptive Management  
The sewer discharge water quality monitoring data will be collated and compared against the 

background surface water quality levels or the ANZECC (2000) freshwater quality guidelines.  Should 

any twelve month period indicate that the results consistently meet acceptable criteria, the water 

may be discharged to the stormwater system.  
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4.4.6. Control Procedures 

In addition to the built controls outlined above, a number of procedures would be implemented 
during the operational phase of the project. These may include, but not be limited to: 

 Identifying potential pollutant sources based on the parameters that were exceeded (e.g. 
sediment for high TSS reading, or fuel spill/leak for high hydrocarbon reading); and 

 Inspect and rectify in‐line pollutant control devices in areas where adverse impacts are identified. 
This would include inspection of in‐line pollutant control devices to assess available storage 
capacity, water quality, sediment build up, and structural integrity and debris levels.  
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5. WATER QUALITY OBJECTIVES AND TRIGGER VALUES 

5.1. Water Quality Objectives 

Appendix F of the Warringah Creek Management Study 2004 outlines the Interim Water Quality 
Objectives Guidelines for Northern Beaches Council’s creeks, which include: 

 No development should result in deterioration of receiving water quality; and, 

 Developments in the catchments of creeks that already exceed water quality objectives should 
contribute to improvements in water quality.  

In the absence of in‐stream information, the objectives use relevant trigger values from the ANZECC 
Guidelines (ANZECC 2000), augmented with the objectives set by the NSW Environmental Protection 
Authority (EPA) for Sydney Harbour. The review of trigger levels occurs as in‐stream information 
becomes available.  

The PL850 Water Management Policy (Warringah Council 2015) outlines the stormwater quality 
objectives for the protection of the environment, which include: 

 Stormwater quality discharging form the development shall not impact the receiving waters. 
Reference shall be made to local data if available, including the Warringah Creek Management 
Study and the Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
(ANZECC), or other widely accepted guidelines.  

The Warringah Creek Management Study 2004 (Warringah Council 2014) contains water quality 
guidelines for SQIDs. The guidelines state that the management and maintenance of SQIDs should 
ensure that dissolved oxygen level, and concentrations of metal, suspended solids and nutrients do 
not differ by more than 10% of ambient conditions.  

5.2. Development of Trigger Values 

A pre‐construction 18 Month Factual Baseline Water Quality Monitoring Report (SMEC 2016) was 
carried out by SMEC to ascertain the instream water quality information of Curl Curl Creek, Bantry 
Bay Catchment and Middle Creek and ambient groundwater conditions. Surface Water Trigger Values 

Trigger values for the surface water monitoring locations were developed by adopting the median 
value for each analyte recorded over the 18 month monitoring period, excluding wet weather events 
for SW1 to SW6. 

In the absence of in‐stream information (i.e. non detects) of the receiving waters at the Stage 2 
Project site and consistent with PL850 (Warringah Council 2015), trigger values were developed in 
accordance with ANZECC Guidelines for Fresh and Marine Water Quality 2000 (ANZECC 2000) for 
typical ‘slightly to moderately disturbed aquatic ecosystems’. 

Where ANZECC 2000 guidelines have been used, protection of 95% freshwater species guidelines 
were adopted for Group A creeks‐ Curl Curl Creek Catchment, as described by the Warringah Creek 
Management Study (Warringah Council, 2014) and protection of 90% freshwater species guidelines 
for Group C creeks‐ Bantry Bay and Middle Creek catchments.  

Where ANZECC 2000 guidelines (95% and 90%) do not apply, trigger values were derived from the 
ANZECC 2000 Guidelines for Lowland Rivers.  

The adopted trigger values are provided in Table 5.1. 
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Table 5.1: Adopted Surface Water Trigger Values for each catchment for the Stage 2 Project 

 
Analyte  Sample ID 

SW1  SW2 / 
SW7 

SW3  SW4  SW5  SW6 

Middle Creek Catchment  Curl Curl Creek Catchment 
Bantry Bay 

Catchment 

Gross Pollutants  100% retention of litter & coarse sediment up to 3 months ARI peak flow 

Oil and grease (TPH)  No visible oils up to three months ARI peak flow 

EC (µS/CM)  300‐430 

pH (pH unit)  6.5‐7.45 

Turbidity (NTU)  6‐50  6‐50 / 6‐61.7  6‐50 

TSS (mg/L)  5a  5a / 5a  5a  5a  6.5  5a 

Phosphate P (mg/L)  0.018  0.014 / 0.005b  0.005b  0.005b  0.005b  0.005b 

Nitrite as N (mg/L)   0.005a  0.081 / 0.005a   0.0055   0.005a   0.005a   0.005a 

Nitrate as N (mg/L)  0.16  0.645 / 0.0425  0.2  0.26   0.103  0.16 

Arsenic (mg/L)  <0.042c  <0.013d   <0.042c  

Cadmium (mg/L)  <0.0004c  <0.0002d   <0.0004c  

Chromium (mg/L)  <6c  <1d   <6c  

Copper (mg/L)   0.002   0.001a /0.002   0.001a   0.002   0.002   0.001a 

Lead (mg/L)   0.001a  0.002 / 

0.00125 

0.001a  0.001a   0.002   0.0025 

Zinc (mg/L)   0.01  0.01 / 0.0125   0.014   0.036   0.012  0.011 

a trigger values derived from laboratory EQLs 

b trigger values derived from ANZECC (2000) Guidelines for Lowland Rivers 

c trigger values derived from ANZECC (2000) Guidelines for the Protection of 90% Species (Freshwater) 

d trigger values derived from ANZECC (2000) Guidelines for the Protection of 95% Species (Freshwater) 

Trigger values and assessment criteria are subject to change and will be updated accordingly in line 
with relevant data collection during subsequent monitoring events and the WMP design stage.  

5.3. Groundwater Trigger Values 

Groundwater assessment is guided by the NSW EPA (2007) Guidelines for the Assessment and 
Management of Groundwater Contamination. These guidelines require that all environmental values 
/ beneficial uses of groundwater need to be identified and their significance considered, such that 
groundwater criteria are selected to adequately assess groundwater quality at the Stage 2 Project 
site.  

Site‐specific considerations for selecting groundwater trigger value criteria for the groundwater 
monitoring program are considered in terms of the 99th percentile or maximum ‘range’ of 
concentrations recorded during the pre‐construction monitoring period in order to establish the 
upper limits of background analyte concentrations. Groundwater quality should be assessed based 
on “non‐natural” contamination potentially caused by construction and operation of the Stage 2 
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Project. For the purpose of this monitoring plan the groundwater quality will be reviewed with 
consideration of the following criteria: 

 Baseline water quality data sourced from the 18 Month Factual Baseline Report (SMEC 2016) 

 Laboratory EQLs as screening levels for hydrocarbons; 

Any exceedances of trigger value criteria should be investigated to establish whether the exceedance 
is indicative of construction and/or operation activities or representative of a higher background 
concentration range.  

The adopted surface water trigger values are only considered appropriate trigger values for 
groundwater if groundwater is being discharged to a surface water location (from an extraction 
point) or if groundwater is naturally discharging to the surface on the site. Therefore, all groundwater 
entering the slot will need to be managed below the respective surface water trigger values and 
ANZECC guidelines at the surface water discharge locations.  

Table 5.2 outlines the site‐specific trigger value criteria of contaminants of concern which will be 
used in the groundwater monitoring of potential contamination. It is considered important to assess 
the potential contamination levels that may occur based on the sites known environmental areas of 
concern, specifically of hydrocarbons, given four service stations (present and former) are located in‐ 
and around the Project area. Specific construction activities within areas of environmental concern 
may require specific mitigation plans. 
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Table 5.2: Adopted groundwater trigger values for the Stage 2 Project 
 

Units  GW1  GW2  GW3  GW4  GW5  GW6  GW7  GW8  GW9  GW10 

Electrical conductivity *(lab)  µS/cm  920  3600  640  6100  530  290  330  220  4300  450 

pHa (Lab)  pH_Units  4.4‐5.8  4.6‐7.1  3.9‐5.4  3.6‐6.7  5.1‐6.5  3.4‐6.1  4.8‐6  4.1‐5.6  3.6‐5.5  4.3‐5.9 

Arsenic (Filtered)  mg/L  0.002  0.005  0.001  0.002  0.002  0.001  0.001  0.001  0.001  0.002 

Cadmium (Filtered)  mg/L  0.0011  0.0001  0.0002  0.0014  0.0001  0.0001  0.0001  0.0002  0.0003  0.0001 

Chromium (III+VI) (Filtered)  mg/L  0.003  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

Copper (Filtered)  mg/L  0.039  0.002  0.012  0.02  0.001  0.002  0.002  0.026  0.022  0.002 

Iron (Filtered)  mg/L  1.5  110  5.6  84  0.031  0.026  0.038  6.2  57  7.5 

Lead (Filtered)  mg/L  0.019  0.001  0.006  0.033  0.001  0.001  0.001  0.001  0.002  0.002 

Manganese (Filtered)  mg/L  0.059  4.3  0.77  2.3  0.14  0.015  0.048  0.33  3.6  0.43 

Mercury (Filtered)  mg/L  0.00005  0.00006  0.00005  0.00005  0.00005  0.00005  0.00005  0.00005  0.00005  0.00005 

Nickel (Filtered)  mg/L  0.028  0.066  0.023  0.17  0.003  0.005  0.002  0.057  0.14  0.005 

Zinc (Filtered)  mg/L  0.21  0.18  0.048  0.89  0.051  0.014  0.028  0.12  0.33  0.014 

Ammonia  mg/L  0.13  0.21  0.1  0.34  0.86  0.072  0.048  0.017  0.097  0.095 

Nitrate (as N)  mg/L  0.16  0.15  0.12  2.7  0.41  0.49  0.089  0.05  0.016  2.2 

Nitrite (as N)  mg/L  0.005  0.007  0.017  0.047  0.01  0.041  0.01  0.012  0.018  0.005 

Phosphate (as P)  mg/L  0.005  0.036  0.005  0.048  0.82  0.006  0.006  0.007  0.005  0.024 

C10‐C16  mg/L  0.56  0.34  0.11  0.13  0.077  0.078  0.11  0.061  0.11  0.24 

C16‐C34  mg/L  0.26  0.98  0.13  0.29  0.1  0.22  0.19  0.13  0.1  0.19 

C34‐C40  mg/L  0.1  0.34  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1 

C10 ‐ C14  mg/L  0.55  0.2  0.097  0.12  0.062  0.072  0.099  0.05  0.11  0.22 

C15 ‐ C28  mg/L  0.25  0.85  0.11  0.19  0.1  0.14  0.13  0.1  0.1  0.16 

C29‐C36  mg/L  0.1  0.43  0.1  0.13  0.1  0.1  0.1  0.1  0.1  0.1 

Benzene  mg/L  0.001  0.001  0.001  0.001  0.001  0.001  0.039  0.001  0.001  0.001 

Ethylbenzene  mg/L  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

Toluene  mg/L  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

C6 ‐ C9  mg/L  0.01  0.021  0.01  0.01  0.01  0.01  0.064  0.01  0.01  0.01 
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Xylene (m & p)  mg/L  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002 

Xylene (o)  mg/L  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

C6‐C10  mg/L  0.01  0.01  0.01  0.01  0.01  0.01  0.065  0.01  0.01  0.01 

a) Trigger values for pH units derived from the maximum and minimum values recorded in the 18 Month Factual Baseline Report (SMEC 2016) 
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5.3.1. Groundwater Trigger Value Reassessment 

Where data analysis of monitoring event results shows a larger natural variation or maximum range 
of target analytes over monitoring events, trigger value criteria (i.e. the 99th percentile) for 
groundwater should be re‐evaluated within this WMP to reflect the larger natural variation.  

5.4. Groundwater Drawdown Trigger Values 

Site‐specific groundwater levels for the pre‐construction period are included in Appendix A – 18 
Month Factual Baseline Report (SMEC 2016). 

While groundwater drawdown in the Stage 2 Project area is not directly related to water quality 
management, unforeseen impacts as a result of ongoing drawdown may potentially impact upon the 
beneficial reuse of groundwater quality and flow at naturally occurring surface water discharge 
locations. 

Groundwater modelling conducted by GHD in the Stage 2 Groundwater Assessment (2014) outlines 
the predicted groundwater drawdown levels across the Stage 2 Project footprint for both low and 
high recharge conditions for two periods: the end of the construction phase and the long term (year 
2134). Site‐specific modelling at groundwater monitoring locations (GW1‐GW10) was not included in 
the report. Additionally, the absence of shorter timeframe modelling results in greater uncertainty 
when formulating ongoing trigger value criteria for the assessment of groundwater levels outside of 
the ‘end of construction’ and ‘long term’ comparison points.  

Continuous hourly groundwater level monitoring through the use of dedicated data loggers is 
included in the monitoring program to observe the site‐specific trends of drawdown at each 
groundwater monitoring location in order to inform the actual drawdown model both locally and 
across the Stage 2 Project.  

At each phase of the predicted modelling, a comparison should be made between the observed 
drawdown levels and the predicted groundwater model to ascertain whether the level of observed 
drawdown lies within an acceptable range of variation. If the observed drawdown level exceeds the 
acceptance criteria at the ‘end of construction’ stage, further investigation should be undertaken in 
order to assess the impacts of the construction of the Stage 2 Project on the local groundwater 
environment. Ongoing monitoring of the groundwater table in conjunction with a review of surface 
water quality results should continue in order to assist identification of possible drawdown impacts 
on surface water quality.  

The adopted acceptance criteria for groundwater drawdown is outlined in table 5.3. 

Table 5.3 Drawdown level acceptance criteria 

Phase  Drawdown Locations  Acceptance Criteria at the end of construction 

End of 
construction 

All GW locations  Within 10% of the maximum drawdown level of 
the predicted modelling 

Long term (year 
2134) 

All GW locations  Within 10% of the maximum drawdown level of 
the predicted modelling 
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6. MONITORING PROGRAM 

As per condition B5 (f), a monitoring program is to be implemented as part of the WMP for surface 
water and groundwater monitoring for the Stage 2 Project.  

The concept design for the pre‐construction surface water and groundwater monitoring for the Stage 
2 Project is outlined in Appendix A‐ 18 Month Factual Baseline Water Quality Monitoring Report 
(18 Month Report). In summary it includes: 

 Monitoring program objectives and Scope of Works (Section 4) 

 Sampling methodology (Section 5.2 and 5.3); 

 Quality assurance and quality control (Section 5.4) 

 Sample distribution (Section 4 and 5) 

 results 

6.1. Monitoring Locations 

The monitoring locations for surface water and groundwater would be the same locations utilised by 
the 18 Month Factual Baseline Report (SMEC 2016), for the purpose of comparing data with pre‐
construction background monitoring results from which the adopted trigger values were derived. 

The monitoring locations are provided in Table 6.1 for surface water and Table 6.2 for groundwater. 
The monitoring locations are shown on Figure 6.3. 
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Table 6.1: Summary of Surface water Monitoring locations. 

ID  Easting 
(MGA) 

Northing 
(MGA) 

Catchment  Location Description 

SW1  337692.845  6264769.275  Middle Creek 

(Narrabeen Lakes 

Catchment) 

Drainage Line 1 ‐ Located to the north of the 
Project footprint. Accessed from Jindabyne 
Reserve (Epping Drive). Sample point just 
below confluence of 2nd creek line entering 
from Greendale Reserve No.2. 

SW2  336922.568  6265053.251  Middle Creek 

(Narrabeen Lakes 

Catchment) 

Drainage Line 2 ‐ Located to the north of the 
Project footprint. Accessed from Energy 
Australia access road that runs parallel to 
Wakehurst Parkway (Oxford Falls traffic 
lights). Trefoil Creek sample point located 
approximately 300 north‐east of overhead 
power lines. 

SW3  337644.102  6265083.66  Middle Creek 

(Narrabeen Lakes 

Catchment) 

Drainage Line 3 ‐ Located to the north of the 
Project footprint. Accessed from Wearden 
Road. Sample point immediately 
downstream from road bridge. 

SW4  336678.411  6263504.434  Curl Curl Creek  

(Manly Dam 

Catchment) 

Drainage Line 6 ‐ Located to the south of the 
Project footprint. Accessed from Warringah 
Aquatic Centre carpark on the eastern side 
of Aquatic Drive entry point. Sampled from 
immediately above culvert. 

SW5  336525.319  6263644.389 

 

 

   

Curl Curl Creek  

(Manly Dam 

Catchment) 

Drainage Line 6 ‐ Located to the south of the 
Project footprint. Accessed from the north 
side of the end of Aquatic Drive. Sampled 
from drainage line on the northern side of 
the fence line adjacent to the business park. 

SW6  335628.859  6263047.51  Bantry Bay 

Catchment 

Drainage Lines 4 & 5 ‐ Located to the south 
of the Project footprint. Accessed from the 
road bridge at the end of Currie Road. 
Sampled from creek line upstream of 
bridge. 

SW7*  33748205  6265053.3  Trefoil Creek 

(Middle Creek 

Catchment)  

Drainage Line 2 ‐ Located off Nandi Avenue 
Access from the drainage easement leading 
to the creek. 
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Table 6.2: Summary of groundwater monitoring locations.  

 

Bore 
ID 

Date 
Installed 

Total 
Depth# 
(mBGL) 

Easting 
(MGA) 

Northi
ng 

(MGA) 

Ground 
Surface RL* 
(mAHD) 

Screen Interval 
(mBGL) and 
Lithology 

GW1  09/12/2014  11.95  335472  6264060  149.08  9‐12 Sandstone 

GW2  28/11/2014  9.99  335852  6264028  148.96  5.5‐9.99 Sandstone 

GW3  09/12/2014  11.93  336522  6264710  101.89  6‐11.93 Sandstone 

GW4  07/11/2014  11.40  336410  6263945  151.75  5‐11.4 Sandstone 

GW5  09/12/2014  11.76  337131  6263848  156.86  9‐12 Siltstone 

GW6  10/12/2014  14.67  337324  6264099  150.57  8.8‐14.6 Sandstone 

GW7  09/12/2014  16.05  337786  6263950  163.80  10‐16.5 Siltstone 

GW8  11/12/2014  12.00  336698  6263502  130.87  6‐12 Sandstone 

GW9  11/12/2014  11.86  336363  6263849  148.40  6‐11.86 Sandstone 

GW10  19/11/2014  14.87  335727  6263897  151.73  7‐14.87 Sandstone 
Note: # meters below ground level, * meters Australian height datum 
 



 

Northern Beaches Hospital Connectivity and Network Enhancement – Water Management Plan; R01; 

12/08/2016 | The SMEC Group | 37 

 

Figure 6.3: Surface water and groundwater monitoring locations 
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6.2. Monitoring Parameters 

The water quality monitoring parameters included in the monitoring program have been chosen 
based on the: 

 RMS Guideline for Construction Water Quality Monitoring (Roads and Maritime, undated). 

 The Australian guidelines for water quality monitoring and reporting (ANZECC/ARMCANZ 
2000b). 

 The parameters included in earlier monitoring programs within the region [18 Month Factual 
Baseline Report (SMEC 2016)] 

The physical parameters (i.e. pH and EC) and the major anions and cations are sampled in order to 
assess basic water characteristics as they are the major constituent of water and therefore indicate 
the water type and quality. Changes in quality resulting from exposure of acid soils or rock would be 
evident from a change in the major anion and cation ratios. For example, changes to the sulphate, 
chloride or sodium levels may be observed without a significant change in pH to indicate the 
presence/exposure of acid soils or acid rock. Nutrients provide an indication of contamination from 
organic sources and TPH is an indicator for pollution from hydrocarbons e.g. oils and greases. The 
metals provided are the most common trace constituents of water and generally form a standard 
metals analysis suite. They provide an indicator for changes over time. The Stage 2 Project is not 
expected to influence faecal coliform counts and therefore this parameter is not included in the 
monitoring program.  

During construction the results will be compared to the pre‐construction results and the trigger 
levels presented in Table 5.1, which will be the median (or range) value recorded. The trigger levels 
have been finalised as part of the pre‐construction monitoring undertaken between November 2014 
and May 2016. 

6.2.1. Surface Water Monitoring Parameters 

The adopted surface monitoring parameters are summarised in Table 6.4. 

 
Table 6.4: Summary of surface water monitoring parameters 

Parameter Type  Parameter  Analysis Type 
Chemical Properties 

pH 
Field and Laboratory 
Analysis 

Dissolved Oxygen (DO)  In Field 

Physical Properties 
Electrical Conductivity 

Field and Laboratory 
Analysis 

Temperature  Field 

Turbidity (NTU)  Field 

Total Suspended Solids (TSS)  Laboratory Analysis 

Total Dissolved Solids (TDS)  Laboratory Analysis 

Chemical Properties  Hydrocarbons 
(TPH/BTEX/PAHs) 

Laboratory Analysis 

Dissolved Metals (Arsenic, 
Cadmium, Chromium, Copper, 
Lead, Nickle, Zinc, Iron, 
Mercury) 

Laboratory Analysis 

Total Metals (Aluminium, Iron, 
Manganese) 

Laboratory Analysis 

Nutrients  Total Nitrogen, Total 
Phosphorus, Nitrite, Nitrate, 
Ammonia 

Laboratory Analysis 
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6.2.2. Groundwater Monitoring Parameters 

The adopted groundwater monitoring parameters are summarised in Table 6.5. 

 
Table 6.5: Summary of groundwater monitoring parameters. 

Parameter Type  Parameter  Analysis Type 
Depth to groundwater  Depth (Metres below top of 

casing) 
In Field 

Chemical Properties 
pH 

In Field  and 
Laboratory Analysis 

Dissolved Oxygen (DO)  In Field 

Physical Properties 
Electrical Conductivity 

In Field and 
Laboratory Analysis 

Temperature  In Field 

Total Dissolved Solids (TDS)  Laboratory Analysis 

Chemical Properties  Hydrocarbons 
(TPH/BTEX/PAHs) 

Laboratory Analysis 

Dissolved Metals (Arsenic, 
Cadmium, Chromium, 
Copper, Lead, Nickle, Zinc, 
Iron, Mercury) 

Laboratory Analysis 

Total Metals (Aluminium, 
Iron, Manganese) 

Laboratory Analysis 

Ion Balance (Alkalinity, 
Bicarbonate, Calcium, 
Carbonate, Chloride, 
Hydroxide, Magnesium, 
Potassium, Sodium, Sulphate) 

Laboratory Analysis 

Nutrients  Total Nitrogen, Total 
Phosphorus, Nitrite, Nitrate, 
Ammonia 

Laboratory Analysis 

 

6.3. Monitoring Frequency and Duration 

The WMP will be implemented for a minimum of three years following the commencement of 
operation, unless otherwise agreed by the Minister. Any request to discontinue the implementation 
of the WMP must be supported by advice from an independent expert confirming that the criteria 
established by condition B5(g) (i) are met, as per CoA B5.  

The sampling frequencies for surface water and groundwater are outlined in Table 6.6. To ensure the 
program is cost effective a duplicate sample shall be collected each round and a triplicate sample, 
including trip blank and trip spike, shall be collected every round hydrocarbons are observed during 
the sampling.  

The proposed sampling frequencies for surface water must consider rainfall events. The frequency of 
sampling has been designed in line with the Roads and Maritime (undated) Guideline for 
Construction Water Quality Monitoring and includes sampling following “wet events” when water 
quality impacts from the project are likely to be most evident (for example, due to erosion and 
sediment loss). A wet event is defined as "10 millimetres of rain fall within a 24 hour period", for 
which sampling must occur within 24 hours of this rainfall event.  

Monitoring frequencies for surface water and groundwater are outlined in Table 6.6. 
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Table 6.6: Monitoring frequency and duration 

Project 
Phase  

Sampling Frequency  Report Requirement (refer 
to Section 5 for further details) 

Emergency 
and spill –
event based 

As required   Surface water monitoring 

 Groundwater monitoring 

 Triggered event 

Construction  Monthly   Surface water monitoring 

 Groundwater monitoring 

 Annual report 

Quarterly  One ‘wet weather’ monitoring event 
for Surface Water 

Operation 
Year 1 

Monthly 
(Quarterly if 
stabilised) 

 Surface water monitoring 

 Groundwater monitoring 

 Groundwater treatment facility 
collection tank  

 Annual report 

Quarterly  One ‘wet weather’ monitoring event 
for Surface Water 

Operation 
Year 2 

Monthly 
(Quarterly if 
stabilised) 

 Surface water monitoring 

 Groundwater monitoring 

If no impact is observed 

 Annual report 

Operation 
Year 3 

Monthly 
(Quarterly if 
stabilised) 

 Surface water monitoring 

 Groundwater monitoring 
If no impact is observed 

 Annual report 

During the construction and operational phases, if repeated results demonstrate that the site or 
parts of the site have stabilised, sampling parameters, frequencies and locations should be reviewed 
in order to reduce or discontinue monitoring (Roads and Maritime, undated).  

If sampling frequencies are to be reduced, or individual parameters or sites are to be withdrawn 
from the program, it should be demonstrated that there is no longer an impact over a minimum 
period of 6 months and that the corresponding construction site catchment is adequately stabilised 
and permanent works effectively completed (Roads and Maritime, undated). Any proposed 
alteration to the sampling frequency would be undertaken in consultation with the EPA, DPI Water 
and Northern Beaches Council.  

The nominated period of monitoring is likely to represent the higher risk period of impact to water 
quality in connected waterways. It is likely that the catchment area of the project will be effectively 
stabilised within the first year post construction. By the second year and so on, the sampling 
frequency will be reduced and water quality monitored to a lesser extent. In the event that water 
quality is not improving or stabilisation of the catchment has not been achieved, then year 1 
monitoring should be repeated and reassessed at completion of each subsequent 12 month phase.   

In accordance with Blue Book (Landcom 2004) requirements, for large land disturbance activities like 
the proposed works, consideration should be given to establishing a site‐specific relationship 
between suspended solids concentration (also reported as mg/L non‐filterable residue (NFR) and 
turbidity (measured in nephelometric turbidity units (NTU)) to allow a more rapid assessment of 
stormwater quality at the site. Samples collected for this purpose should be taken following a 
reasonable settling period.  

This relationship will need to be calculated during the initial construction phase and the correlation 
calculation is to be checked periodically throughout the project cycle to confirm representativeness 
of the correlation remains relevant.   



 

Northern Beaches Hospital Connectivity and Network Enhancement – Water Management Plan; R01; 

12/08/2016 | The SMEC Group | 41 

 

The parameters of this correlation period are to be specified in the contractors Construction 
Environment Management Plan (CEMP) and in consultation with relevant agencies. 

Flow Monitoring in Receiving Waters 

GHD’s surface water assessment (GHD 2015b) and groundwater assessment (GHD 2015) identifies 
the receiving waters as being dominated by surface water inflows. Therefore, monitoring of the flows 
in the receiving waters should be included as part of the surface water monitoring program.  
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7. COMPLIANCE MANAGEMENT 

7.1. Roles and responsibilities 

The roles and responsibilities for the WMP are to be outlined in the contractors CEMP for the Stage 2 
Project. Specific responsibilities for the implementation of the environmental controls will be 
confirmed during the detailed design stage.  

7.2. Auditing 

Audits will be undertaken to assess the effectiveness of environmental controls, compliance with this 
Plan, CoA, and other relevant approvals, licenses and guidelines. 

Audit requirements will also be detailed in the contractors CEMP for the Stage 2 Project. 

7.3. Reporting 

The reporting schedule is outlined in Table 7.1 and is based on the reporting requirements outlined 
in ANZECC (2000b) Australian Guidelines for Water Quality Monitoring and Reporting. All reports are 
provided directly to Secretary, EPA, DPI Water and Northern Beaches Council. 

The results of all monitoring are to be made publicly available within 4 weeks of the completion of 
each monitoring period through Roads and Maritime’s environmental reporting protocols. 

Reporting during the construction stage will include annual reports and a final report at completion 
of the Stage 2 Project. Northern Beaches Council will be notified immediately of any incident 
detected in Northern Beaches Council creek lines in accordance with water quality monitoring.  

The reports will include any relevant discussion of the results to inform the ongoing management of 
the surface water and groundwater management measures and the results will be discussed and 
minuted at the environmental review group meetings.  

Annual reports will be forwarded to the Secretary, DPI Water, EPA and Northern Beaches Council and 
made publicly available as required by CoA. Annual reports will include: 

 Introduction and background: description of the program and objectives defining the extent of 
the project activities; 

 Experimental detail, describing the sampling regime and parameters including detail of the 
sampling locations so they can be unambiguously identified, e.g. GPS directions and descriptions 
of methods of sampling and analysis; 

 Presentation, interpretation and discussion of the results of the surface water and groundwater 
monitoring program including: 

o surface water and groundwater quality monitoring 

o groundwater levels 

o groundwater flow and volume monitoring 

o reporting of any groundwater take 

 Review and recommendations for the monitoring program for the construction and operational 
stages; and 

 Appendices, providing: 

o Field sheets; 

o Field water quality; 

o Laboratory results report. 
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Similarly, the final report at the completion of the construction stage will be of similar format to that 
outlined above and will include (if applicable) recommendations and or changes for the operational 
monitoring program. The final report will also be forwarded to the Minister for Planning, DPI Water, 
NSW EPA and Northern Beaches Council. The reporting schedule is outlined in Table 7.1. 

Table 7.1: Reporting schedule 

Project 
Phase 

Reporting 
Timing 

Reporting Requirements 

Each 
Monitoring 
Round 

Within 4 
weeks of 
monitoring 

The results of all monitoring are to be made publicly available within 
4 weeks of the completion of each monitoring period. 

Construction  Annually 
A detailed report on all results obtained during the previous 
12 months of the construction monitoring period including: 

 surface and groundwater quality monitoring;  

 groundwater level;  

 groundwater flow monitoring and any groundwater volume 

 reporting of any groundwater volume take 
The report should also include a discussion of whether the results 
indicate adverse impacts on water quality or groundwater levels and 
a need to improve the existing management measures. Report 
provided to update the WMP. 

  At the 
completion of 
construction 

A detailed report on all results obtained during the construction 
monitoring period including: 

 surface and groundwater quality monitoring;  

 groundwater level;  

 groundwater flow monitoring and any groundwater volume 

 reporting of any groundwater volume take 
 This reports should also provide advice regarding ongoing monitoring 
(and management) of water quality impacts and groundwater levels 
during the operational phase of the project. This report to update the 
WQMP and made publically available as required by COA 

  Triggered 
event 

A brief report outlining the results leading to a triggered event, 
results of the un‐scheduled monitoring event and assessment of the 
cause / source of the identified impact / contamination and what 
action (if any) was taken. Where required, identified impacts would 
be recorded as environmental incidents in accordance with Roads 
and Maritime’ Environmental Incident Classification and Reporting 
Procedure. Northern Beaches Council to be notified of any incidents 
immediately as well as a report being produced. 

Operation  Annually  A detailed report on all results obtained during the previous 12 
months of the operational monitoring period including: 

 surface and groundwater quality monitoring;  

 groundwater level;  

 groundwater flow monitoring and any groundwater volume 

 reporting of any groundwater volume take 
The reports should also include adiscussion of whether the results 
indicate a need to improve the permanent water quality and (where 
relevant) groundwater level management measures (e.g. sediment 
basins and site rehabilitation/stabilisation). This report to update the 
WMP and made publically available as required by COA. 

  A the 
completion of 
3 years of 

A final and detailed report on all results obtained during the 
operational monitoring period including: 

 surface and groundwater quality monitoring;  
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when 
independently 
certified as 
being 
rehabilitated 
to an 
acceptable 
condition 

 groundwater level;  

 groundwater flow monitoring and any groundwater volume 

 reporting of any groundwater volume take 
This report should provide advice regarding the need for any further 
water quality monitoring and management. 
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8. REVIEW AND IMPROVEMENT 

8.1. Non‐conformance and adaptive management 

The CEMP for the Stage 2 Project will outline the process for adaptive management, including the 
procedure for identifying, reporting, recording and reviewing non‐conformances. In relation to this 
WMP, non‐conformances may include: 

 Failure to implement monitoring programs, or omission of monitoring requirements. 

 Exceedances of surface water quality of groundwater quality criteria identified through 
monitoring. 

 Potential or actual impacts to surface water environments or groundwater environments. 

Adaptive management will ensure that the monitoring data is reviewed and analysed to determine 
the effectiveness of the management system and evaluate the need for change. This will ensure 
continual improvement. 

Where adverse water quality impacts are identified in the monitoring reports, the mitigation and 
management measures (as well as the CEMP and SWMP) must be reviewed and adjusted to 
ameliorate the identified impacts, if required. Where required, identified impacts would be recorded 
as environmental incidents in accordance with Roads and Maritime’ Environmental Incident 
Classification and Reporting Procedure. During the construction phase, the relevant construction 
contractor will be required to revise and implement the necessary management actions in 
consultation with the Minister for Planning, EPA, DPI Water and Northern Beaches Council. 

8.2. Management plan update and amendment 

The WMP shall be reviewed on an annual basis following approval. During the operational phase of 
the project, this document will be reviewed on an annual basis and will be incorporated into the 
Roads and Maritime environmental management system and the Roads and Maritime operational 
maintenance requirements 

This review may involve changes to trigger levels and associated actions, changes in monitoring 
locations and the addition of new monitoring locations. The document should also be reviewed and 
revised if there is any significant change in the design of the project.  

Additional reviews may occur intermittently to update groundwater quality trigger values when data 
analysis from monitoring events reveals a larger variation in background analyte concentrations 
based on the assessment criteria outlined in section 5.4.1. Further to this, additional reviews may 
occur in order to update groundwater level assessment criteria and introduce site specific trigger 
values should additional groundwater modelling become available for inclusion and comparison.  

This WMP will be reviewed, updated and provided to Roads and Maritime for approval prior to 
implementation of the Plan and the discharge of captured surface water and groundwater into the 
receiving catchments.  
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9. CONSULTATION 

This document has been prepared and reviewed by a suitably qualified expert in consultation with 
DPI Water and Council and requires approval by the Secretary prior to the commencement of 
construction, unless otherwise agreed by the Secretary. 
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1. INTRODUCTION 
The purpose of this document is to present the annual findings of the monthly Baseline Water 
Quality Monitoring programme conducted for the construction and operation of the Northern 
Beaches Hospital Road Connectivity and Network Enhancements Project (Project).  

This document details the results of 18 months of Baseline Water Quality Monitoring conducted 
between November 2014 and May 2016 at 6 surface water and 10 groundwater monitoring locations 
along the length of the Project (Note: Ferrovial York assumed responsibility for surface water sample 
collection from February 2016). All groundwater and surface water monitoring locations are 
presented in Figure 1, Appendix A.  

The monitoring program covers three key phases (pre-construction, construction and operations) 
and will establish baseline water quality data that can be used to track changes in surface and 
groundwater quality and groundwater levels over the duration of the Project. 

The overall objective of the monitoring program is to observe and assess the extent of potential 
impacts from the Project on the water quality in the surrounding environment, including creeks, 
rivers, wetlands and surface and Groundwater Dependent Ecosystems (GDEs). 

The information collected as part of the monitoring program will be used to inform Project 
management responses aimed at managing any significant adverse impacts observed in the 
monitoring results. The document will guide water quality monitoring during each Project phase and 
will form part of the Construction Environmental Management Plan (CEMP).  

1.1. Project Background 
SMEC Australia Pty Limited (SMEC) has been engaged by the NSW Roads and Maritime Services 
(Roads and Maritime) to provide environmental consultancy services, in the form of a monthly 
Baseline Water Quality Monitoring programme of 10 groundwater and 6 surface water locations, for 
the Project. The location of the site is shown on Figure 1-1. 

The Northern Beaches Hospital Road Connectivity and Network Enhancements Project EIS (Roads 
and Maritime 2014) identified the Concept Proposal and the detail of the Stage 1 Project. A second 
EIS describes and assesses the Stage 2 Project. The Concept Proposal (Figure 1-2) is proposed to be 
carried out generally within the following parts of Frenchs Forest: 

Warringah Road from its intersection with Maxwell Parade to its intersection with Courtley Road; 
Forest Way from around Adams Street to its intersection with Warringah Road; 
Naree Road/Frenchs Forest Road from its intersection with Forest Way to its intersection 
with Warringah Road; 
Wakehurst Parkway from about 500 metres north of Frenchs Forest Road to about 500 
metres south of Warringah Road; 
Allambie Road from its intersection with Frenchs Forest Road East to its intersection with 
Aquatic Drive; 
Rodborough Road from its intersection with Warringah Road to its intersection with Allambie 
Road; 
A new connection of Aquatic Drive with Wakehurst Parkway (left in left out); and 
The upgrade of Warringah road is understood to require a 1.2 km long trench excavation (to 
approximately 10m depth) which is anticipated to intersect the groundwater table. 
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Figure 1.1: Location of project 

Figure 1.2: Schematic of the Concept Proposal 

The Ministers Condition of Approval (CoA) relates to a broad range of environmental, social and 
economic factors. This report aims to address the Condition of Approval B6 which is outlined in Table 
1.1. 
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Table 1.1: Conditions of Approval 
 
CoA Condition 
B6 The Proponent shall develop a Water Management Plan (WMP) to ensure that the project is 

designed and constructed to meet condition 81. The WMP shall address operational water 

quality management, monitoring and response arrangements in relation to surface water 

impacts. The Plan shall include but not be limited to: 

(a) identification of surface water quality objectives and pollution reduction targets of 

receiving waters relevant to the proposal, including consideration of: 

i. Northern Beaches Stormwater Management Plan, PBP, 1999; and 

ii. The Interim Water Quality Objectives Design Guidelines in Appendix F of the Warringah 

Council Creek Management Study 2004; 

(b) identification and estimation of the type and quantity of pollutants that may be introduced 

into the water catchment by source and discharge point; 

(c) identification of the impacts of discharges on receiving surface waters, including but not 

limited to the consideration of: 

i. baseline data on current water quality in any receiving waters that could be affected by 

the project; 

ii. surface water quality objectives and pollution reduction targets; 

iii. trigger values and the appropriate level of protection for each contaminant; and 

iv. how the SSI will be designed to contribute towards achievement of the water quality 

objectives over time where they are not currently being achieved; 

(d) consideration of water sensitive urban design principles consistent with DPI Water (2012) 

Guidelines for Riparian Corridors on Waterfront Land and the Warringah Council Creek 

Management Study 2004; 

(e) identification of measures to ensure natural flows are maintained, where feasible and 

reasonable, within local watercourses potentially affected by the project; and 

(f) contingency and ameliorative measures in the event that adverse impacts to surface water 

quality are identified (refer to condition B7). 

The WMP is to be prepared in consultation with EPA and the Council and approved by the 

Minister prior to the commencement of construction, unless otherwise agreed by the Minister. 

The WMP is to be ongoing for three years following the commencement of operation, unless 

otherwise agreed by the Minister. 
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2. EXISTING ENVIRONMENT 

2.1. Catchment Overview 
The Project is located at the junction of three surface water catchment areas; Middle Creek, Bantry 
Bay and Curl Curl Creek. Middle Creek catchment predominantly consists of low density residential 
dwellings with some commercial/light industrial dwellings and discharges to Narrabeen Lagoon 
north-east of the Project. Bantry Bay catchment predominantly consists of low density residential 
dwellings and discharges to Bantry Bay to the south of the project. Curl Curl Creek catchment 
predominantly consists of commercial/light industrial dwellings with some native bush and 
discharges to the south of the Project. Stage 1 falls mainly within the Middle Creek catchment and 
the eastern section of Curl Curl Creek catchment (Figure 2.1).   

The Project alignment runs along a topographic high which forms a surface and groundwater 
catchment divide. Groundwater is observed in the shallow siltstone lithology, between 5 - 8m below 
ground surface, and in the deeper sandstone (>5-8m) lithology. The local groundwater flow direction 
is away from the Project in all directions. 

The project footprint falls at the top of the catchments, effectively on the surface water divide. As 
the project foot print is on the surface water divide there are no up-gradient or upstream 
background locations for sampling or comparison. 

  
Figure 2.1: Catchment boundaries in relation to the Project area 

2.2. Site Geology 
The site is predominately underlain by siltstone beds overlying the Hawkesbury Sandstone. These 
rocks generally weather to form residual clays and can include ironstone bands. Basalt dykes occur in 
the vicinity, but have not been encountered during geotechnical investigations. Ashfield shales 
(siltstone) have been identified on the Northern Beaches Hospital site and the southern side of 
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Warringah Road opposite the hospital site, and are thought to cover a large portion of the Project 
area. 

Soils are typically shallow on the sandstones with depths of between 0.05m and 0.25m below ground 
level. They are generally sandy, silty clays and sands. The siltstone capping on the hospital site has 
weathered to stiff clays approximately 1m to 3.5m deep. Areas of colluvium and residual soils exist 
within the region, along with local deposits of fill material scattered in discrete locations across the 
Project area which is typically associated with previous construction activities. 
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3. MONITORING PROGRAM LOCATIONS 
Surface Water Quality Monitoring Program (SWQMP) (SMEC, November 2015) outlines the water 
quality monitoring locations, parameters and monitoring frequencies for both surface water and 
groundwater monitoring along the length of the project. The primary objective of the SWQMP is to 
observe and assess the impact of the Project on surface and groundwater quality in the Project Area. 

The monitoring program for surface and groundwater for the Project utilises 10 groundwater 
monitoring bores and 7 dedicated surface monitoring locations (inclusive of one extra wet weather 
event only location - SW7). The monitoring locations were specifically chosen to be outside the 
construction footprint of the Project to ensure continuity from pre to post construction.  

3.1. Groundwater Monitoring Locations 
The groundwater monitoring network comprises 10 monitoring bores installed by Coffey, the Project 
geotechnical contractor. Details of the groundwater monitoring locations are provided in Table 3-1. 
The aim of placing the monitoring bores was to ensure that information was captured at a number of 
locations, across a diverse range of environmental considerations. The groundwater monitoring 
locations have been selected to help identify potential construction and operational impacts on the 
surrounding environment specifically from the Project trench excavations. The key focus of the 
network is to capture potential impacts on: 

Groundwater dependant ecosystems; 
Endangered ecological communities; and 
Existing groundwater users. 

The locations of the various monitoring bores listed in Table 3.1 are presented spatially in Figure 1, 
Appendix A. 

 
Table 3.1: Borehole Details Summary.  
 

Bore 
ID 

Date 
Installed 

Total 
Depth# 
(mBGL) 

Easting 
(MGA) 

Northin
g 

(MGA) 

Ground 
Surface RL* 

(mAHD) 

Screen Interval (mBGL) 
and Lithology

GW1 09/12/2014 11.95 335472 6264060 149.08 9-12 Sandstone 

GW2 28/11/2014 9.99 335852 6264028 148.96 5.5-9.99 Sandstone 

GW3 09/12/2014 11.93 336522 6264710 101.89 6-11.93 Sandstone 

GW4 07/11/2014 11.40 336410 6263945 151.75 5-11.4 Sandstone 

GW5 09/12/2014 11.76 337131 6263848 156.86 9-12 Siltstone 

GW6 10/12/2014 14.67 337324 6264099 150.57 8.8-14.6 Sandstone

GW7 09/12/2014 16.05 337786 6263950 163.80 10-16.5 Siltstone 

GW8 11/12/2014 12.00 336698 6263502 130.87 6-12 Sandstone 

GW9 11/12/2014 11.86 336363 6263849 148.40 6-11.86 Sandstone 

GW10 19/11/2014 14.87 335727 6263897 151.73 7-14.87 Sandstone 

Note: # meters below ground level, * meters Australian height datum 
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3.2. Surface Water Monitoring Locations 
The surface water monitoring locations have been selected to identify potential water quality 
impacts on: 

Creeks and tributaries; 
Existing users; and 
Narrabeen Lake, Manly Dam (Curl Curl Creek) and Middle Harbour. 

The three sub catchments engaged by the study area include Manly Creek, Bantry Bay and Middle 
Creek (Narrabeen Lakes). The study area is at the top of each catchment and monitoring is limited to 
downstream monitoring site. The monitoring locations have been selected to identify potential water 
quality impacts on creeks and tributaries and existing users. 

The roads which are to be upgraded as part of the Stage 1 Project contribute to runoff in three 
drainage lines in the Middle Creek Catchment. Drainage Line 1 forms the main arm of Middle Creek 
and drains the section of road corridor between Adam Street and Gladys Avenue. The section of the 
road corridor between Gladys Avenue and Romford Road drains to Drainage Line 2, which is referred 
to as Trefoil Creek and is a tributary of Middle Creek. Drainage Line 3 is an unnamed tributary to 
Middle Creek that drains the section of the Project corridor between Romford Road and Courtley 
Road. 

The utility relocations within the subsequent Stage 2 construction impact area are located principally 
within the headwaters of Middle Creek, which drains south into Bantry Bay in Middle Harbour Creek. 
Curl Curl creek drains south into Manly Dam. Runoff from two short sections of Warringah Road and 
a short section of Allambie Road presently discharges north into the Middle Creek catchment. 

An additional wet weather monitoring site in the upper reaches of Trefoil Creek (SW7, refer to Figure 
1, Appendix A) was introduced from the third wet weather monitoring event, and will form part of 
the ongoing monitoring program for the construction phase only. This site will be sampled during 
wet weather events only. 

The surface water monitoring locations for the Project are listed in Table 3.2 and are presented 
spatially on Figure 1, Appendix A. 
 

Table 3.2: Surface water Monitoring locations 
 
ID Easting 

(MGA) 
Northing 
(MGA) 

Catchment Location Description 

SW1 337692.845 6264769.275 Middle Creek 

(Narrabeen Lakes 
Catchment) 

Drainage Line 1 - Located to the north of 

the Project footprint. Accessed from 

Jindabyne Reserve (Epping Drive). 

Sample point just below confluence of 

2nd creek line entering from Greendale 

Reserve. 

SW2 336922.568 6265053.251 Middle Creek

(Narrabeen Lakes 

Catchment) 

Drainage Line 2 - Located to the north of 

the Project footprint. Accessed from 

Energy Australia access road that runs 

parallel to Wakehurst Parkway (Oxford 

Falls traffic lights). Trefoil Creek sample 
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point located approximately 300 north-

east of overhead power lines. 

SW3 337644.102 6265083.66 Middle Creek 

(Narrabeen Lakes 

Catchment) 

Drainage Line 3 - Located to the north of 

the Project footprint. Accessed from 

Wearden Road. Sample point 

immediately downstream from road 

bridge. 

SW4 336678.411 6263504.434 Curl Curl Creek  

(Manly Dam 

Catchment) 

Drainage Line 6 - Located to the south of 

the Project footprint. Accessed from 

Warringah Aquatic Centre carpark on 

the eastern side of Aquatic Drive entry 

point. Sampled from immediately above 

culvert. 

SW5 336525.319 6263644.389 

 

 

  

Curl Curl Creek  

(Manly Dam 

Catchment) 

Drainage Line 6 - Located to the south of 

the Project footprint. Accessed from the 

north side of the end of Aquatic Drive. 

Sampled from drainage line on the 

northern side of the fence line adjacent 

to the business park. 

SW6 335628.859 6263047.51 Bantry Bay 

Catchment 

Drainage Lines 4 & 5 - Located to the 

south of the Project footprint. Accessed 

from the road bridge at the end of Currie 

Road. Sampled from creek line upstream 

of bridge. 

SW7* 33748205 6265053.3 Trefoil Creek 

(Middle Creek 

Catchment)  

Drainage Line 2 - Located off Nandi 

Avenue. Access from the drainage 

easement leading to the creek. 

Note: * Introduced as a wet weather event sample location only.  
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4. OBJECTIVES AND SCOPE OF WORKS  

4.1. Objectives 
The primary objective of the monitoring program is to observe and assess the impact of the Project 
on surface water and groundwater quality in the Project Area. The information collected as part of 
the monitoring program will be used to inform project management responses aimed at reducing or 
halting any adverse impacts detected. 

The Northern Beaches Stormwater Management Plan (Warringah Council 1999) provides overall 
catchment objectives as part of the best practice approach to managing the catchment in the short 
and long term. The objectives of the Northern Beaches Stormwater Management Plan identify short 
term and long term objectives. The short term objectives are based on what can be achieved in five 
years and long term what can be achievable in twenty five years. The longer term objectives will 
likely require extensive change in people and industry habits and establishment of technologies for 
removing pollutants. The Northern Beaches Stormwater Management Plan catchment stormwater 
quality objectives were considered in the development of the SWQMP (SMEC, November 2015).  

This monitoring program is primarily based on the Australian National Water Quality Management 
Strategy (NWQMS) (ANZECC & ARMCANZ 1994). The objective of the NWQMS (ANZECC & ARMCANZ 
1994) is focused on ecologically sustainable development of water resources and is consistent with 
the objectives of the Northern Beaches Stormwater Management Plan. 

4.2. Scope of Works 
The scope of works for the baseline water quality monitoring program included: 

Eighteen monthly monitoring events of 10 groundwater bores (GW1 - GW10) and 6 surface 
water locations (SW1 - SW6) along the length of the Project; 
Five ‘wet weather’ monitoring events of 6 surface water locations (SW1 - SW6). Note an 
additional surface water location (SW7) was included for the 3rd, 4th and 5th wet weather 
monitoring events conducted;  
Assessing the presence of fuel related contamination using an interface probe (IP) and 
visual/olfactory techniques in ten pre-installed groundwater monitoring bore locations; 
Documenting groundwater levels and general conditions observed at each groundwater 
monitoring bore; 
Documenting the general conditions observed at each surface water monitoring location; 
Collection of representative water samples from 10 groundwater and 6 surface water 
locations (SW7 also collected during 3rd, 4th and 5th wet weather monitoring events). Note: 
Ferrovial York assumed responsibility for surface water sample collection from February 
2016; 
Collection of sufficient duplicate, triplicate, trip blank and trip spike quality assurance and 
quality control (QAQC) samples; 
Implementation of decontamination procedures in accordance with best industry practice; 
and 
Preparation of a factual report, documenting the results and observations from 18 months of 
baseline water quality monitoring sampling and analysis. 
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5. MONITORING AND SAMPLING METHODOLOGY 

5.1. Monitoring 
Surface and groundwater monitoring was conducted on a monthly basis, generally within the first 
week of each month between November 2014 and May 2016. In addition to the regular monthly 
monitoring events, 5 additional ‘wet weather’ monitoring events of surface water locations was also 
conducted during the monitoring program. Wet weather monitoring events were triggered when a 
24 hour rainfall event of greater than 15mm was recorded by the Bureau of Meteorology’s Frenchs 
Forest measuring station (Station Number 66182). 

5.2. Groundwater Sampling Methodology 
Groundwater levels and the potential presence of phase-separated hydrocarbons (PSH) were 
measured in all groundwater-monitoring bores using an interface probe. The potential presence of 
contamination was then further assessed using visual and olfactory techniques.  

Groundwater bores were first purged prior to sampling using a dedicated bailer until field water 
quality parameters stabilised (to within ± 10% for three consecutive readings). 

Once the water quality parameters stabilised, groundwater samples were collected directly into 
laboratory supplied bottles, containing appropriate preservatives, directly from a dedicated bailer.  

Groundwater samples requiring dissolved metals analysis were filtered by the analysing laboratory. 

5.3. Surface Water Sampling Methodology 
The potential presence of contamination was assessed using visual and olfactory techniques. 

Once the water quality parameters stabilised, groundwater samples were collected directly into 
laboratory supplied bottles, containing appropriate preservatives. Surface water samples were 
collected by immersing the dedicated sample bottles to a depth of approximately 250 to 500 
millimetres. 

Surface water samples requiring dissolved metals analysis were filtered by the analysing laboratory. 

Note: Ferrovial York assumed responsibility for surface water sample collection from February 2016. 

5.4. Quality Assurance and Quality Control (QAQC)
Fieldwork conducted by SMEC was performed by experienced staff in accordance with SMEC 
standard procedures. Field and laboratory QA/QC requirements were compliant with the amended 
National Environment Protection (Assessment of Site Contamination) Measure (NEPM). The NEPM 
was first published in 1999, and updated in 2013 by the National Environment Protection Council 
(NEPC) and provides national standards for a variety of environmental issues. Field QA/QC for this 
project consists of blind replicates (duplicate and triplicate samples) and trip spikes and trip blanks 
(as required) and were implemented by SMEC during the monitoring program for both surface and 
groundwater samples. Rinsate samples were not considered necessary for this project as all sampling 
equipment was dedicated and disposable. 

5.4.1. Replicate Samples 
Replicate samples are two or more samples collected simultaneously to establish the reproducibility 
of sampling (ANZECC/ARMCANZ 2000b: 4-16). 

Duplicate samples were collected to assess the variation in analyte concentrations between samples 
collected at the same sampling point and to assess the repeatability of the NATA accredited 
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laboratories analytical procedure. Duplicate samples were collected at a rate of 1 per 10 samples and 
analysed as a “blind” duplicate sample at the NATA accredited primary laboratory. The Field Data 
Sampling Sheets will identify the parent sample and associated duplicate identifier which shall not 
bear any association to the parent name. 

Duplicate samples are provided by the collection of two samples from the same location. These 
samples are preserved, stored, transported, prepared and analysed in an identical manner. As a 
minimum, the results of the analyses on the blind duplicate sample pair are assessed by calculating 
the Relative Percentage Differences (RPDs) between the results. The RPD is calculated as the 
difference between the results divided by their mean value and expressed as a percentage. If the 
RPD exceeds the value adopted for any analytes, additional sampling or retesting (which may be 
problematic with respect to analyte holding times) of the sample may be required. 

Inter-laboratory duplicate/triplicate samples provide a check on the analytical proficiency of the 
primary laboratory. Inter-laboratory duplicate samples are collected from the same location as the 
blind duplicate samples, and therefore can be called a triplicate sample. Inter-laboratory duplicate 
samples are preserved, sampled, stored, transported, prepared and analysed in a manner identical to 
the duplicate and parent samples. Inter-laboratory duplicate samples will be collected at a rate of 1 
per 20 samples (5%) and analysed at the NATA accredited secondary laboratory.  

5.4.2. Trip Blanks and Trip Spikes 
Trip blanks consisted of pre-washed bottles containing distilled or de-ionised water and appropriate 
preservatives supplied by the analytical laboratory. The purpose of trip blanks is to detect potential 
contamination of the sample batch during transport. The samples remained in sample vessels 
(usually eskies) during sampling activities and were not opened in the field. Trip blanks were 
analysed at the laboratory for volatile organic compounds (VOCs) including BTEX and TPH (C6-C10) to 
check the potential impact of any volatile atmosphere within the sample vessel, on the blank sample. 

Laboratory prepared VOC (trip) spikes consisted of distilled, de-ionised water or sand spiked with 
known concentrations of BTEX. These were included in QA/QC programmes, given TPH and BTEX 
concentrations were being measured. Laboratory prepared trip spikes were included at a rate of one 
per sample batch. These samples were submitted for BTEX analysis with results compared with the 
known additions. The purpose of these samples was to monitor potential VOC losses during transit. 
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6. MONITORING PARAMETERS 
The water quality monitoring parameters included in the monitoring program have been chosen 
based on the: 

RMS Guideline for Construction Water Quality Monitoring (Roads and Maritime, undated). 
The Australian guidelines for water quality monitoring and reporting ( (ANZECC/ARMCANZ 
2000b). 
The parameters included in earlier monitoring programs within the region (e.g. by SMEC for 
the Northern Beaches Hospital proposed site). 

The physical parameters (i.e. pH and EC) and the major anions and cations are sampled in order to 
assess basic water characteristics as they are the major constituent of water and therefore indicate 
the water type and quality. Changes in quality resulting from exposure of acid soils or rock would be 
evident from a change in the major anion and cation ratios. For example, changes to the sulphate, 
chloride or sodium levels may be observed without a significant change in pH to indicate the 
presence/exposure of acid soils or acid rock. Nutrients provide an indication of contamination from 
organic sources and TPH is an indicator for pollution from hydrocarbons e.g. oils and greases. The 
metals provided are the most common trace constituents of water and generally form a standard 
metals analysis suite. They provide an indicator for changes over time. The Project is not expected to 
influence faecal coliform counts and therefore this parameter is not included in the monitoring 
program.  

During construction the results will be compared to the pre-construction results and the trigger 
levels presented in Table 7.2, which will be the maximum (or range) value recorded. The trigger 
levels have been finalised as part of the pre-construction monitoring undertaken between November 
2014 and May 2015. 

Table 6.1 and 6.2 outline the monitoring parameters, the analysis location (i.e. in-field/laboratory), 
and applicability to surface water and groundwater monitoring.  
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Table 6.1: Surface water quality monitoring parameters 

 

Parameter Type Parameter Surface water 
(SW) Monitoring Analysis Type 

Chemical Properties 
pH SW 

Field and Laboratory 

Analysis 

Dissolved Oxygen (DO) SW In Field 

Physical Properties 
Electrical Conductivity SW 

Field and Laboratory 

Analysis 

Temperature SW Field 

Turbidity (NTU) SW Field 

Total Suspended Solids 

(TSS) 
SW Laboratory Analysis 

Total Dissolved Solids 

(TDS) 
SW Laboratory Analysis 

Chemical Properties Hydrocarbons 

(TPH/BTEX/PAHs) 
SW Laboratory Analysis 

Dissolved Metals 

(Arsenic, Cadmium, 

Chromium, Copper, 

Lead, Nickle, Zinc, Iron, 

Mercury) 

SW Laboratory Analysis 

Total Metals 

(Aluminium, Iron, 

Manganese) 

SW Laboratory Analysis 

Nutrients Total Nitrogen, Total 

Phosphorus, Nitrite, 

Nitrate, Ammonia 

SW Laboratory Analysis 
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Table 6.2: Groundwater quality monitoring parameters 

 

Parameter Type Parameter Groundwater 
(GW) Monitoring Analysis Type 

Depth to groundwater Depth (Metres below 

top of casing) GW In Field 

Chemical Properties 
pH GW In Field  and 

Laboratory Analysis 
Dissolved Oxygen (DO) GW In Field 

Physical Properties 
Electrical Conductivity GW In Field and 

Laboratory Analysis 
Temperature GW In Field 

Total Dissolved Solids 

(TDS) GW Laboratory Analysis 

Chemical Properties Hydrocarbons 

(TPH/BTEX/PAHs) GW Laboratory Analysis 

Dissolved Metals 

(Arsenic, Cadmium, 

Chromium, Copper, 

Lead, Nickle, Zinc, Iron, 

Mercury) 

GW Laboratory Analysis 

Total Metals 

(Aluminium, Iron, 

Manganese) 
GW Laboratory Analysis 

Ion Balance (Alkalinity, 

Bicarbonate, Calcium, 

Carbonate, Chloride, 

Hydroxide, 

Magnesium, 

Potassium, Sodium, 

Sulphate) 

GW Laboratory Analysis 

Nutrients Total Nitrogen, Total 

Phosphorus, Nitrite, 

Nitrate, Ammonia 
GW Laboratory Analysis 
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7. ASSESSMENT CRITERIA 

7.1. Groundwater Assessment  
The ANZECC Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000) are 
only considered appropriate trigger values for groundwater if groundwater is being discharged to a 
surface water location (from an extraction point) or if groundwater is naturally discharging to the 
surface on the site.  

Site specific considerations for selecting groundwater investigation levels (GILs) for protection of 
aquatic ecosystems should be considered in terms of: 

Drinking Water (Australian Drinking Water Guidelines (NHMRC & NRMMC, 2004); and 
Aquatic ecosystems (ANZECC & ARMCANZ, 2000). 

Groundwater assessment is guided by the NSW EPA (2007) Guidelines for the Assessment and 
Management of Groundwater Contamination. These guidelines require that all environmental values 
/ beneficial uses of groundwater need to be identified and their significance considered, such that 
groundwater criteria are selected to adequately assess groundwater quality at the site. This 
assessment is designed to establish the background or ‘baseline’ groundwater conditions. 

Groundwater quality should be assessed based on “non-natural” contamination. For the purpose of 
this assessment the groundwater quality will be reviewed with consideration of the following criteria: 

Laboratory EQLs as screening levels for hydrocarbons; 
NEPM (2013) groundwater investigation levels for Freshwaters, sourced from ANZECC (2000) 
for typical slightly to moderately disturbed aquatic ecosystems (protection of 95% freshwater 
species) for metals, pesticides, benzene, naphthalene and xylene; and 
ANZECC (2000) low reliability trigger value sourced from Table 8.3.14 (ANZECC 2000) for 
toluene and ethylbenzene. 

Exceedance of these criteria may not necessarily constitute a threat to the receiving surface water 
body or indicate potential contamination of the groundwater.  

The nearest receiving water bodies are the local creeks and tributaries to the north (Trefoil Creek) 
and south (Curl Curl Creek) of the development footprint with the nearest major receiving water 
bodies being Narrabeen Lakes to the north-east and Middle Harbour / Manly dam to the south. The 
regional groundwater flow is away from the Project alignment in all directions as the Project is 
situated on a groundwater divide. 

Table 7.1 outlines the criteria values of contaminants of concern which will be used in the 
groundwater assessment of potential contamination. It is considered important to assess the 
potential contamination levels that may occur based on the sites known environmental areas of 
concern, specifically of hydrocarbons, given four service stations (present and former) are located in 
and around the Project area. Specific construction activities within areas of environmental concern 
may require specific mitigation plans. 
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Table 7.1:  Adopted Site Assessment Criteria for Groundwater (μg/L) * EQL - estimated quantitative limits 

 

Contaminant ANZECC (2000) 95% Freshwater ANZECC (2000) 90% 
Freshwater 

Metals 

Arsenic  13 42 

Cadmium 0.2 0.4 

Chromium (III) EQL   EQL 

Chromium (VI) 1 6 

Copper 1.4 1.8 

Lead 3.4 5.6 

Mercury (inorganic) 0.6 1.9 

Manganese 1900 2500 

Nickel 11 13 

Zinc 8 15 

Total Recoverable Hydrocarbons 

TRH C6-C10 EQL 

TRH C10-C16 EQL 

TRH C6-C9 EQL 

TRH C10-C36 EQL 

Benzene 950 - 

Ethylbenzene 80 (low reliability) - 

Toluene 180 (low reliability) - 

Xylenes (o) 350 - 

Xylenes (p) 200 - 

Xylenes (total) 500 - 

Polycyclic Aromatic Hydrocarbons

Total PAH EQL 

Benzo(a)pyrene EQL 

Naphthalene 16 - 

Inorganics 

Ammonia 900 1430 

Nitrate 700 3400 

7.2. Trigger Values and Comparison of Surface Water Data 
Table 7.2 outlines the trigger values in surface water for potential contaminants of concern. It is 
considered important to assess the potential contamination levels that may occur based on the sites 
known environmental areas of concern, specifically for hydrocarbons and heavy metals. 
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Trigger values below were derived from 18 consecutive monthly monitoring events (November 2014 
to May 2016). In the absence of in-stream information (i.e. non detects) of the receiving waters at 
the Stage 2 Project site and consistent with PL850 (Warringah Council 2015), trigger values were 
developed in accordance with ANZECC Guidelines for Fresh and Marine Water Quality 2000 (ANZECC 
2000) for typical ‘slightly to moderately disturbed aquatic ecosystems’. 

Where ANZECC 2000 guidelines have been used, protection of 95% freshwater species guidelines 
were adopted for Group A creeks- Curl Curl Creek Catchment, as described by the Warringah Creek 
Management Study (Warringah Council, 2014) and protection of 90% freshwater species guidelines 
for Group C creeks- Bantry Bay and Middle Creek catchments.  

Where ANZECC 2000 guidelines (95% and 90%) do not apply, trigger values were derived from the 
ANZECC 2000 Guidelines for Lowland Rivers.  

Pre-construction monitoring will continue until construction commences and post construction as 
required. Should revisions to adopted trigger values be deemed necessary for subsequent project 
stages and approvals, trigger values may be recalculated based on water quality data collected up to 
that date and will be provided to the Minister and relevant agencies for further consultation as 
necessary. 

Table 7.2: Adopted Trigger Values for Surface Water quality Monitoring. 
Analyte Sample ID 

SW1 SW2 / 
SW7 

SW3 SW4 SW5 SW6 

Middle Creek Catchment Curl Curl Creek Catchment 
Bantry Bay 
Catchment 

Gross Pollutants 100% retention of litter & coarse sediment up to 3 months ARI peak flow 

Oil and grease (TPH) No visible oils up to three months ARI peak flow 

EC (μS) 300-430 

pH (pH unit) 6.5-7.45 

Turbidity (NTU) 6-50 6-50 / 6-61.7 6-50 

TSS (mg/L) 5a 5a / 5a 5a 5a 6.5 5a 

Phosphate P (mg/L) 0.018 0.014 / 0.005b 0.005b 0.005b 0.005b 0.005b 

Nitrite as N (mg/L)  0.005a 0.081 / 0.005a  0.0055  0.005a  0.005a  0.005a 

Nitrate as N (mg/L) 0.16 0.645 / 0.0425 0.2 0.26 0.103 0.16

Arsenic (mg/L) <0.042c <0.013d  <0.042c  

Cadmium (mg/L) <0.0004c <0.0002d  <0.0004c  

Chromium (mg/L) <6c <1d  <6c  

Copper (mg/L)  0.002  0.001a /0.002  0.001a  0.002  0.002  0.001a 

Lead (mg/L)  0.001a 0.002 / 
0.00125 

0.001a 0.001a  0.002  0.0025 

Zinc (mg/L)  0.01 0.01 / 0.0125  0.014  0.036  0.012 0.011 

a trigger values derived from laboratory EQLs 
b trigger values derived from ANZECC (2000) Guidelines for Lowland Rivers 
c trigger values derived from ANZECC (2000) Guidelines for the Protection of 90% Species (Freshwater) 
d trigger values derived from ANZECC (2000) Guidelines for the Protection of 95% Species (Freshwater) 
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Trigger values and assessment criteria are subject to change and will be updated accordingly in line 
with relevant data collection during subsequent monitoring events. 
 
 



 

NBHP – Factual Baseline Water Quality Monitoring (18 Months) Revision 01 | Date; 11/08/2016 | The SMEC Group | 22 
 

8. MONITORING RESULTS 

8.1. General Groundwater Field Observations 
Eighteen groundwater monitoring events have been conducted to date. Groundwater levels and the 
potential presence of phase-separated hydrocarbons (PSH) were measured in all groundwater-
monitoring bores using an interface probe and electronic dip meter. The electronic data loggers 
measuring the groundwater level were downloaded during each monitoring event. 

General observations are as follows: 
PSH was not identified in any of the 10 groundwater bores monitored for this program to 
date; 
No obvious hydrocarbon odours or other odours were detected during sampling; 
Monitoring bores screened in shale often went dry during purging for sampling; 
Water colour ranged from light brown/grey to dark brown; 

Due to consistent minor detections of Benzene and TPH C6 - C9 in GW7 (thought to be associated 
with remnant potentially contaminated drilling fines in the base of the bore) the bore was purged 
and further developed on the 24 June 2015. Development involved the addition of potable water 
(approximately 160L) and agitation with a Waterra ™ foot valve to mobilise muds/sediment in the 
base of the bore and screen interval. Approximately 200L of water was removed from the bore with 
a total of 175mm of sediment was removed from the base of the bore. Samples collected from GW7 
since this development have continued to report consistent minor detections of Benzene and TPH C6 
- C9. 

8.2. Groundwater Level Monitoring 
The results of field recorded groundwater levels for each monitoring round are presented in Table 
8.1 and Table 8.2. 
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Table 8.1: Manually recorded groundwater levels (metres below top of casing) 
 

Date 
Monitoring Bore ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 4.17 2.77 5.66 2.97 10.70 2.67 8.93 1.56 4.64 1.87 

7/1/15 4.45 3.09 5.72 3.01 10.96 2.93 9.25 1.67 4.81 2.07 

3/2/15 4.39 4.56 5.56 2.96 9.76 2.47 8.28 1.63 4.51 5.19 

10/3/15 6.52 4.45 5.29 2.88 10.03 2.71 8.89 1.58 4.55 5.34 

7/4/15 6.46 4.35 5.32 2.77 10.67 2.55 8.72 1.62 4.27 5.18 

5/5/15 6.42 3.45 4.24 2.65 7.56 1.99 6.63 1.18 4.01 4.24 

2/6/15 6.70 4.18 4.25 2.72 7.98 2.37 7.30 1.22 4.06 4.64 

7/7/15 6.64 4.01 3.96 2.66 7.64 2.46 7.25 1.22 3.42 4.61 

4/8/15 6.66 3.96 4.12 2.64 7.99 2.55 7.75 1.39 3.68 4.83 

8/9/15 6.68 4.08 4.77 2.77 8.14 2.66 8.32 1.45 3.84 5.10 

6/10/15 6.41 4.15 4.82 2.86 7.93 2.64 8.03 1.52 4.10 5.13 

3/11/15 6.31 4.09 5.07 2.82 7.94 2.67 8.65 1.70 4.21 5.21 

1/12/15 6.18 3.86 4.46 2.67 7.35 2.38 7.70 1.38 3.94 4.68 

12/1/16 5.83 3.80 4.46 2.62 7.12 2.09 7.12 1.49 3.31 4.29 

10/2/16 5.63 3.64 3.96 2.57 7.15 2.22 7.24 1.20 3.54 4.36 

2/3/16 5.59 3.67 4.61 2.65 8.01 2.50 8.09 1.55 3.99 4.87 

12/4/16 5.63 3.74 4.56 2.69 8.40 2.49 8.22 1.71 4.12 4.87 

10/5/16 5.63 3.63 4.64 2.57 8.44 2.48 8.36 1.54 3.96 4.95 
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Table 8.2: Manually recorded groundwater levels (metres AHD). 
 

Date 
Monitoring Bore ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 144.91 146.19 96.23 148.78 146.16 147.9 154.87 129.31 143.76 149.86 

7/01/15 144.63 145.87 96.17 148.74 145.9 147.64 154.55 129.2 143.59 149.66 

3/02/15 144.69 144.4 96.33 148.79 147.1 148.1 155.52 129.24 143.89 146.54 

10/03/15 142.56 144.51 96.6 148.87 146.83 147.86 154.91 129.29 143.85 146.39 

7/04/15 142.62 144.61 96.57 148.98 146.19 148.02 155.08 129.25 144.13 146.55 

5/05/15 142.66 145.51 97.65 149.1 149.3 148.58 157.17 129.69 144.39 147.49 

2/06/15 142.38 144.78 97.64 149.03 148.88 148.2 156.5 129.65 144.34 149.09 

7/07/15 142.44 144.95 97.93 149.09 149.22 148.11 156.55 129.65 144.98 147.12 

4/08/15 142.42 145 97.77 149.11 148.87 148.02 156.05 129.48 144.72 146.9 

8/09/15 142.4 144.88 97.12 148.98 148.72 147.91 155.48 129.42 144.56 146.63 

6/10/15 142.67 144.81 97.07 148.89 148.93 147.93 155.77 129.35 144.3 146.6 

3/11/15 142.77 144.87 96.82 148.93 148.92 147.9 155.15 129.17 144.19 146.52 

1/12/15 142.9 145.1 97.43 149.08 149.51 148.19 156.1 129.49 144.46 147.05 

12/1/16 143.25 145.16 97.43 149.13 149.74 148.48 156.68 129.38 145.09 147.44 

10/2/16 143.45 145.32 97.93 149.18 149.71 148.35 156.56 129.67 144.86 147.37 

2/3/16 143.49 145.29 97.28 149.1 148.85 148.07 155.71 129.32 144.41 146.86 

12/4/16 143.45 145.22 97.33 149.06 148.46 148.08 155.58 129.16 144.28 146.86 

10/5/16 143.45 145.33 97.25 149.18 148.42 148.09 155.44 129.33 144.44 146.78 

 

8.3. Groundwater Field Quality  
Field groundwater quality indicators pH, Electrical Conductivity (EC), Redox, Dissolved Oxygen (DO), 
Temperature ( C) and Total Dissolved Solids (TDS) were measured during purging and sampling for 
each monitoring round. The field results are presented in Table 8.3 to Table 8.8 and represent the 
last measured value. 
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Table 8.3: Field Measurements of pH.  
 

Date 
Sample ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 5.64 4.52 5.22 4.79 6.12 5.85 5.30 5.30 5.39 5.34 

7/1/15 4.11 4.52 4.39 3.24 * 4.52 4.39 4.63 4.78 4.04 

3/2/15 4.66 6.26 4.56 5.76 * 5.08 5.35 5.06 5.22 4.27 

10/3/15 4.70 6.50 4.30 4.24 5.43 5.01 4.98 5.05 5.32 5.42 

7/4/15 4.36 5.74 4.28 5.24 * 5.08 4.87 5.13 5.44 4.50 

5/5/15 4.97 6.46 3.99 6.59 5.88 5.19 4.84 4.80 5.28 4.31 

2/6/15 4.49 6.31 4.05 4.85 5.71 5.09 4.74 5.13 5.31 4.46 

7/7/15 4.27 6.11 4.06 4.77 5.78 5.18 5.57 4.93 4.95 4.44 

4/8/15 4.74 6.20 4.21 4.51 5.57 5.40 5.12 4.63 5.02 4.59 

8/9/15 4.30 6.09 3.81 4.05 5.09 5.21 4.83 4.27 4.77 4.30 

6/10/15 4.16 5.78 3.59 5.21 4.91 4.69 4.26 3.91 4.39 3.99 

3/11/15 4.64 6.07 4.21 4.34 5.56 5.37 4.75 4.74 4.97 4.27 

1/12/15 4.59 6.06 3.75 5.60 4.83 4.72 4.69 3.81 4.81 4.31 

12/1/16 4.57 5.84 3.90 6.02 5.47 5.10 5.43 5.00 4.71 4.07 

10/2/16 4.17 5.64 3.48 5.50 4.78 4.17 4.46 3.87 4.45 3.89 

2/3/16 4.43 5.12 3.91 5.23 5.05 4.73 5.01 4.81 4.50 3.59 

12/4/16 4.36 6.04 3.88 4.50 4.83 4.88 4.59 4.84 4.78 4.24 

10/5/16 4.23 5.79 3.81 4.12 4.75 4.44 4.65 4.20 4.56 4.09 

* Insufficient water in bore to collect parameters.
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Table 8.4: Field measurements of electrical conductivity (μS/cm). 
 

Date 
Sample ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 584 2800 687 4370 418 257 334 230 3090 277 

7/1/15 945 2990 371 5040 * 194 215 232 2680 476 

3/2/15 936 1330 541 601 * 184 215 218 2630 188 

10/3/15 933 1395 626 6100 197 182 175 212 2710 170 

7/4/15 925 1343 571 1740 * 182 171 217 2330 181 

5/5/15 931 3790 653 315 661 184 175 211 2150 178 

2/6/15 930 4160 661 2125 210 118 170 205 2151 177 

7/7/15 961 3630 677 4730 218 197 210 225 1718 191 

4/8/15 937 2680 660 5610 183 193 176 211 1821 173 

8/9/15 966 2049 673 3860 181 213 193 225 1848 199 

6/10/15 891 1764 621 1136 162 183 167 201 1650 179 

3/11/15 932 1603 616 3590 169 193 175 206 1831 182 

1/12/15 900 1538 641 815 210 184 165 209 1701 171 

12/1/16 916 1504 661 360 213 189 215 219 1710 182 

10/2/16 547 1370 655 593 192 186 193 211 1747 181 

2/3/16 908 876 666 1924 161 187 184 217 1845 191 

12/4/16 932 1316 676 3230 148 184 181 214 1793 189 

10/5/16 931 1316 664 4340 147 184 176 213 1759 193 

* Insufficient water in bore to collect parameters.
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Table 8.5: Field Measurements of Redox (mV).  
 

Date 
Sample ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 37 -17 64 88 112 94 41 105 -2 69 

7/1/15 222 -47 188 357 * 247 210 166 187 -10 

3/2/15 216 -117 259 120 * 209 190 198 125 315 

10/3/15 -15 -15 257 144 86 76 74 92 57 23 

7/4/15 48 37 155 112 * 110 91 106 89 70 

5/5/15 152 156 166 139 144 128 140 162 143 131 

2/6/15 87 97 206 112 92 104 91 150 104 48 

7/7/15 105 107 165 138 85 101 99 169 143 81 

4/8/15 122 97 165 171 105 101 76 127 117 132 

8/9/15 89 84 191 141 123 110 71 178 112 68 

6/10/15 6 59 78 86 105 56 67 153 121 33 

3/11/15 141 107 83 178 129 112 56 132 112 93 

1/12/15 84 90 184 151 164 146 156 181 142 100 

12/1/16 142 132 107 133 135 117 69 138 140 127 

10/2/16 51 62 70 96 54 38 34 63 81 53 

2/3/16 129 136 155 118 101 113 53 91 101 79 

12/4/16 84 -51 182 187 154 105 60 88 149 23 

10/5/16 59 -35 211 210 62 96 125 93 69 111 

* Insufficient water in bore to collect parameters.

 
  



 

NBHP – Factual Baseline Water Quality Monitoring (18 Months) Revision 01 | Date; 11/08/2016 | The SMEC Group | 28 
 

Table 8.6: Field Measurements of Dissolved Oxygen (ppm).  
 

Date 
Sample ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 3.16 1.07 1.14 1.73 4.66 1.37 2.84 1.97 1.61 4.11 

7/1/15 2.50 2.44 2.86 2.76 * 2.31 2.70 3.00 2.88 2.15 

3/2/15 2.28 2.01 2.46 2.36 * 2.19 1.87 2.00 1.20 2.12 

10/3/15 2.71 1.75 3.42 2.00 1.79 1.60 1.45 2.32 1.71 4.04 

7/4/15 1.59 3.18 2.82 2.45 * 1.82 1.92 2.03 1.27 2.39 

5/5/15 1.75 3.48 1.34 3.25 1.31 1.94 1.69 1.97 1.47 2.43 

2/6/15 1.75 2.07 1.51 2.01 1.75 1.45 2.28 2.70 1.20 2.47 

7/7/15 1.95 2.30 1.49 2.34 2.34 1.76 3.46 2.61 1.82 2.65 

4/8/15 1.62 2.21 1.75 2.01 2.70 1.53 2.02 2.01 1.60 2.49 

8/9/15 1.85 2.35 1.57 1.97 2.39 1.75 3.27 1.42 1.72 2.40 

6/10/15 2.20 2.72 1.20 2.95 3.69 1.48 2.54 2.06 1.61 2.97 

3/11/15 2.66 2.64 1.58 1.56 2.56 1.21 2.24 2.31 1.36 2.57 

1/12/15 1.67 3.38 1.68 2.58 1.19 1.49 2.05 1.83 1.28 2.7 

12/1/16 2.86 3.73 1.63 3.02 1.76 1.30 2.14 2.10 1.63 3.13 

10/2/16 1.23 2.98 1.09 2.00 1.56 1.19 2.63 1.74 1.09 2.34 

2/3/16 1.93 2.82 1.45 2.83 2.78 1.16 2.18 1.83 1.16 3.04 

12/4/16 3.79 1.60 1.61 1.97 2.13 1.14 2.52 2.12 1.16 2.37 

10/5/16 1.85 1.48 1.17 1.11 2.46 1.37 2.11 1.76 1.06 2.40 

* Insufficient water in bore to collect parameters.
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Table 8.7: Field Measurements of Temperature (0C).  
 

Date 
Sample ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 20.3 19.8 21.7 19.3 22.2 19.7 20.3 20.1 19.1 20.9 

7/1/15 21.1 18.4 20.8 17.7 * 19.0 20.0 19.8 18.0 19.2 

3/2/15 20.8 18.1 19.4 18.0 * 19.2 18.9 18.9 17.8 17.8 

10/3/15 20.5 17.9 19.7 18.0 19.6 19.5 18.8 18.9 17.7 17.7 

7/4/15 21.0 18.1 19.8 18.3 * 19.3 18.8 19.3 18.3 18.2 

5/5/15 21.2 19.2 19.4 19.3 19.8 18.4 18.0 18.1 19.1 18.9 

2/6/15 20.0 18.0 19.9 18.0 18.0 18.6 18.3 18.1 17.7 17.6 

7/7/15 20.4 18.3 20.0 18.2 18.4 19.1 18.9 18.5 18.0 18.2 

4/8/15 19.4 17.8 19.1 17.9 18.6 18.7 18.3 17.4 17.4 17.7 

8/9/15 22.3 20.6 16.0 14.1 15.1 15.0 15.0 13.5 13.6 20.6 

6/10/15 19.5 18.0 19.2 16.4 15.6 18.3 17.0 12.5 11.0 13.4 

3/11/15 19.9 18.3 20.1 17.4 19.3 19.3 19.7 17.5 17.3 18.0 

1/12/15 19.3 17.5 19.7 17.1 20.4 19.7 18.7 18.1 16.7 17.4 

12/1/16 20.7 18.1 19.4 17.9 20.1 18.7 18.7 17.9 17.7 18.1 

10/2/16 21.1 19.0 20.8 18.8 21.0 19.7 19.5 18.9 18.6 18.8 

2/3/16 20.6 18.5 19.8 18.2 19.5 18.9 18.9 18.4 18.3 18.2 

12/4/16 20.9 18.7 22.9 19.4 21.9 19.6 19.1 19.1 19.3 18.5 

10/5/16 20.7 18.5 20.3 18.4 19.3 19.0 18.8 18.7 18.6 18.1 

* Insufficient water in bore to collect parameters.
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Table 8.8: Field Measurements of TDS (ppm). 
  

Date 
Sample ID 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 

15/12/14 551 1830 399 2900 249 151 204 136 2040 164 

7/1/15 546 1800 205 3130 * 104 116 126 1620 264 

3/2/15 511 735 286 301 * 93 108 110 1530 96 

10/3/15 606 915 407 4000 128 119 113 138 1760 112 

7/4/15 517 759 312 956 * 95 89 112 1340 94 

5/5/15 606 2460 424 205 427 120 114 137 1412 115 

2/6/15 524 2490 370 1174 112 60.1 89.1 115 1251 94 

7/7/15 625 2340 440 3070 143 128 140 145 1114 124 

4/8/15 521 1570 361 3410 95.2 100 90 109 1043 89.2 

8/9/15 629 1332 436 2590 119 139 126 146 1191 129 

6/10/15 522 1015 358 675 88.3 100 91 110 995 90.2 

3/11/15 528 930 343 2130 89 101.9 92 109.5 1061 99 

1/12/15 517 904 365 459 111 99 88.1 112.7 1008 102 

12/01/16 509 853 362 191 111.2 98.2 118 114 981 94 

10/2/16 296 790 366 329 102 98 102 112 1019 96 

2/3/16 590 570 435 1251 105 121 120 141 1201 124 

12/4/16 607 855 439 2100 96.4 120 117 140 1149 126 

10/5/16 607 856 430 2820 96.3 119 115 138 1152 126 

* Insufficient water in bore to collect parameters.

8.4. Groundwater Field Quality Measurements Summary 
The groundwater field quality measurements are summarised as follows: 

pH ranged from 3.24 to 6.59 for bores screened in sandstone and from 4.75 to 5.7 for bores 
screened in shale; 
EC ranged from 170μS/cm to 6100μS/cm for bores screened in sandstone and 162μS/cm to 
661uS/cm for bores screened in shale; 
Redox ranged from -117 mV (GW2 - 3/2/15) to 357 mV (GW4 - 7/1/15); 
Dissolved oxygen from 1.06 ppm (GW9 - 10/05/16) to 4.66 (GW5 - 15/12/14); 
Temperature ranged from 11.0 0C (GW9 - 6/10/15) to 22.9 0C (GW3 - 12/4/16). Note: 
temperature is dependent on depth of the bore and varies seasonally; and 
TDS ranged from 60 ppm (GW6 - 2/6/15) to 4000 ppm (GW4 - 10/3/15). 
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8.5. General Surface Water Field Observations 
Eighteen general and five ‘wet weather’ surface water monitoring events have been conducted to 
date. Flow conditions varied from low flow (trickle and series of pools) to high flow (creeks in flood). 
No obvious odours were detected and water colour was recorded as clear with low turbidity, with 
exception of the wet weather monitoring event where turbidity levels were generally higher.  

Flecks of sheen were occasionally observed around the edges/banks of sample locations SW1, SW4 
and SW5. Tadpoles were also observed during some monitoring events at SW1, SW2, SW5 and SW6. 
Various items of rubbish (plastic, metal etc.) were observed in all creeks during the monitoring 
period. In addition, orange algal blooms were sometimes observed, especially around the culvert 
sampling locations at SW4 and SW6 and at SW5 (see photos 23, 26, 29 and 30 – Appendix E). The 
orange algal blooms appear to build slowly until later flushed away by higher rainfall events. 

During the monitoring event conducted on 5 August 2015 grey sediment and a grey algal build up 
was observed at the SW1 sampling location (see photos 13, 14, 15 and 16 – Appendix E). The 
sediment appeared to originate from the tributary creek system entering from Greendale Reserve. 
The grey sediment and algal build up was not observed again during subsequent monitoring events 
and was most likely flushed down stream during higher rainfall events.   

Wet weather monitoring events were conducted following rainfall events of 24mm, 31mm, 38mm, 
15mm and 22mm recorded at the Bureau of Meteorology Frenchs Forest measuring station (Station 
Number 66182) on 20 April, 25 August, 25 September, 27 October 2015 and  22mm 16 March 2016 
respectively. Weather conditions observed during the wet weather monitoring events conducted by 
SMEC included very heavy rain and very strong winds. Surface runoff was observed entering the 
creek systems at all sample locations. All locations were fast flowing and in flood.  

8.6. Surface Water Quality 
The following surface water quality indicators were measured by SMEC either in the field, laboratory 
or both during each monitoring round. 

pH (field and laboratory); 
Electrical Conductivity (field and laboratory) ;  
Redox (field only); 
Dissolved Oxygen (field only);  
Turbidity (field only); 
Temperature (field only);  
Total Dissolved Solids (field and laboratory); and 
Total Suspended Solids (laboratory only).  

The field and laboratory results are presented in Tables 8.9 to 8-19. 
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Table 8.9: Field Measurements of pH. 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 6.32 * 6.03 7.03 6.13 7.15 # 

6/1/15 6.02 6.40 6.15 6.68 5.89 7.01 # 

4/2/15 6.94 7.16 6.69 7.14 7.03 7.44 # 

11/3/15 7.00 7.37 6.77 7.47 6.74 7.57 # 

8/4/15 7.11 6.69 6.50 6.37 6.20 7.31 # 

6/5/15 6.84 6.57 6.65 6.33 6.25 6.60 # 

3/6/15 7.04 6.58 6.50 6.85 6.10 6.45 # 

8/7/15 6.74 7.10 6.69 6.49 6.49 6.46 # 

5/8/15 7.32 7.07 6.66 7.08 6.38 7.40 # 

9/9/15 6.76 6.54 6.19 7.02 6.61 6.55 # 

7/10/15 6.79 6.50 6.11 6.24 5.97 7.08 # 

4/11/15 7.17 7.06 7.01 6.96 7.04 6.96 # 

1/12/15 6.55 5.76 5.40 6.60 6.12 6.22 # 

12/1/16 7.14 6.80 6.57 7.21 6.32 7.15 # 

11/2/16 7.40 6.90 6.28 7.50 6.50 7.40 # 

31/3/16 7.30 7.30 7.10 7.50 7.30 7.10 7.20 

27/4/16 7.20 7.0 7.20 7.10 6.60 7.60 # 

31/5/16 7.3 7.2 6.5 6.9 7.1 7.3 # 

Wet Weather (1) 
21/4/15 6.52 5.78 6.05 5.62 5.68 6.43 # 

Wet Weather (2) 
26/8/15 6.04 6.74 6.60 6.57 6.45 7.13 # 

Wet Weather (3) 
25/9/15 4.65 3.23 3.82 3.81 6.12 4.36 4.02 

Wet Weather (4) 
27/10/15 6.40 6.41 6.33 6.96 6.70 6.93 6.90 

Wet Weather (5) 
17/3/16 6.90 7.00 6.60 7.30 6.80 7.30 7.10 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. 
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Table 8.10: Laboratory Measurements of pH. 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7

12/11/14 6.9 * 6.4 7.0 6.2 7.3 # 

6/1/15 7.1 6.9 6.5 6.9 6.6 7.1 # 

4/2/15 7.5 7.2 7.0 7.6 7.2 7.7 # 

11/3/15 6.9 6.8 6.5 7.2 6.6 7.3 # 

8/4/15 7.2 6.9 6.6 7.4 6.9 7.4 # 

6/5/15 7.2 7.0 6.8 7.5 7.2 7.3 # 

2/6/15 7.0 6.9 6.7 7.3 6.7 7.2 # 

8/7/15 7.4 6.9 6.7 7.4 6.7 7.2 #

5/8/15 7.2 6.6 6.5 7.0 6.3 6.8 # 

9/9/15 6.6 6.4 6.4 6.7 6.2 6.6 # 

7/10/15 6.6 6.7 6.7 7.1 6.6 6.9 # 

4/11/15 6.5 6.3 6.4 6.4 6.5 6.4 # 

1/12/15 7.0 6.8 6.7 7.3 6.5 7.4 # 

12/1/16 6.9 7.0 6.8 7.5 6.8 7.5 # 

11/2/16 7.1 6.9 6.7 7.3 6.4 7.1 # 

31/3/16 7.3 7.1 6.9 7.3 7.0 7.4 7.2 

27/4/16 7.3 7.2 6.9 7.5 7.2 7.3 7.7 

31/5/16 7.7 7.1 6.8 6.7 7.0 6.8 # 

Wet Weather (1) 
21/4/15 7.3 6.9 6.9 7.1 6.9 7.0 # 

Wet Weather (2) 
26/8/15 7.4 7.2 6.9 7.4 7.1 7.4 # 

Wet Weather (3) 
25/9/15 6.9 6.7 6.6 6.7 6.7 6.8 6.7 

Wet Weather (4) 
27/10/15 7.0 6.7 6.5 6.9 6.7 7.1 7.0 

Wet Weather (5) 
17/3/16  6.8 6.9 6.7 6.9 6.7 7.1 7.1 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. 
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Table 8.11: Field measurements of electrical conductivity (μS). 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 319 * 342 415 453 283 # 

6/1/15 474 560 312 273 434 276 # 

4/2/15 413 419 283 396 353 359 # 

11/3/15 407 502 324 445 448 309 # 

8/4/15 418 415 269 380 366 354 # 

6/5/15 384 355 343 526 424 373 # 

3/6/15 417 400 285 451 476 242 # 

8/7/15 465 310 292 520 744 313 # 

5/8/15 292 428 319 479 459 169 # 

9/9/15 398 465 311 332 735 356 # 

7/10/15 425 460 329 446 402 316 # 

4/11/15 204 94 143 109 403 76 # 

1/12/15 411 419 316 513 448 341 # 

12/1/16 375 391 339 450 116 371 # 

11/2/16 401 415 329 526 669 354 # 

31/3/16 311 379 196 156 306 287 341 

27/4/16 386 100 407 499 316 499 # 

31/5/16 300 519 330 180 227 253 # 

Wet Weather (1) 
21/4/15 270 277 101 266 254 241 # 

Wet Weather (2) 
26/8/15 688 269 190 187 328 199 # 

Wet Weather (3) 
25/9/15 180 101 93 84 289 159 159 

Wet Weather (4) 
27/10/15 231 288 167 228 374 249 296 

Wet Weather (5) 
17/3/16 225 267 162 117 317 171 447 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. 
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Table 8.12: Laboratory measurements of electrical conductivity (μS). 
Date Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 1200 * 320 400 430 280 # 

6/1/15 420 550 310 270 430 280 # 

4/2/15 420 410 290 390 340 360 # 

11/3/15 410 480 310 430 420 300 # 

8/4/15 420 420 280 390 340 360 # 

6/5/15 370 340 330 500 400 360 # 

3/6/15 400 390 310 440 460 330 #

8/7/15 440 320 300 500 710 310 # 

5/8/15 480 440 300 470 420 310 # 

9/9/15 360 430 300 330 760 340 # 

7/10/15 430 430 310 420 370 320 # 

4/11/15 190 100 140 120 380 85 # 

1/12/15 370 380 290 460 410 310 # 

12/1/16 350 380 330 510 340 370 # 

11/2/16 390 410 320 520 700 350 # 

31/3/16 300 370 180 150 290 270 320 

27/4/16 380 480 300 380 980 320 480 

31/5/16 370 490 310 160 220 240 # 

Wet Weather (1) 
21/4/15 

260 270 280 270 230 230 # 

Wet Weather (2) 
26/8/15 

250 270 200 180 270 220 # 

Wet Weather (3) 
25/9/15 

170 110 99 91 270 160 96 

Wet Weather (4) 
27/10/15 

220 260 170 220 350 240 280 

Wet Weather (5) 
17/3/16 

210 260 150 110 300 160 470 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. 
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Table 8.13: Field Measurements of Redox (mV). 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 28 * 62 64 84 20 # 

6/1/15 118 98 148 72 88 110 # 

4/2/15 173 40 70 50 77 74 # 

11/3/15 25 80 84 72 82 106 # 

8/4/15 60 83 96 101 107 32 # 

6/5/15 126 135 134 162 149 116 # 

3/6/15 109 122 133 142 164 114 # 

8/7/15 116 82 82 123 110 82 # 

5/8/15 104 86 99 109 90 53 # 

9/9/15 64 94 112 123 94 41 # 

7/10/15 58 69 65 81 82 49 # 

4/11/15 114 64 21 123 134 56 # 

1/12/15 137 180 153 174 85 89 # 

12/1/16 125 81 90 125 112 100 # 

11/2/16 - - - - - - # 

31/3/16 - - - - - - # 

27/4/16 - - - - - - # 

31/5/16 - - - - - - # 

Wet Weather (1) 
21/4/15 108 201 177 169 128 97 # 

Wet Weather (2) 
26/8/15 75 62 190 86 78 8 # 

Wet Weather (3) 
25/9/15 72 71 69 80 84 58 61 

Wet Weather (4) 
27/10/15 125 71 63 31 9 27 55 

Wet Weather (5) 
17/3/16 - - - - - - - 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. - Not 
recorded. 
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Table 8.14: Field Measurements of Dissolved Oxygen (ppm). 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 7.41 * 6.39 5.43 5.33 9.76 # 

6/1/15 4.50 5.65 5.88 4.66 3.29 7.46 # 

4/2/15 7.42 6.31 6.42 5.02 5.10 8.13 # 

11/3/15 4.71 4.73 5.47 4.01 1.96 7.92 # 

8/4/15 8.39 7.89 9.38 8.88 6.49 8.04 # 

6/5/15 9.22 8.63 9.42 6.00 9.42 9.35 # 

3/6/15 8.94 8.29 8.18 6.04 7.33 9.36 # 

8/7/15 7.15 9.64 10.15 6.55 7.83 9.77 # 

5/8/15 7.01 7.45 9.13 5.80 5.75 10.15 # 

9/9/15 8.20 7.61 7.16 7.20 9.27 9.56 # 

7/10/15 8.43 6.24 7.92 2.23 5.52 9.78 # 

4/11/15 6.73 7.69 7.42 5.93 4.80 8.48 # 

1/12/15 8.08 6.50 8.71 4.11 3.06 8.43 # 

12/1/16 6.54 6.72 7.51 3.75 3.97 6.93 # 

11/2/16 7.30 6.00 6.70 5.30 5.40 7.80 # 

31/3/16 5.10 5.60 6.30 5.00 5.50 7.80 8.40 

27/4/16 8.70 8.30 9.40 7.40 8.10 8.40 # 

31/5/16 7.21 7.64 8.23 6.1 6.4 9.6 # 

Wet Weather (1) 
21/4/15 11.13 10.47 10.52 10.47 9.61 10.62 # 

Wet Weather (2) 
26/8/15 8.30 7.67 8.75 5.87 7.80 9.41 # 

Wet Weather (3) 
25/9/15 10.96 11.07 11.15 10.96 10.43 11.25 11.86 

Wet Weather (4) 
27/10/15 8.23 6.93 8.37 4.87 5.85 8.04 9.49 

Wet Weather (5) 
17/3/16 9.40 8.50 9.70 7.20 8.90 9.30 9.60 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. 
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Table 8.15: Field Measurements of Turbidity (NTU). 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 0.1 * 4.8 2.3 13.0 12.0 # 

6/1/15 1.5 2.1 2.6 0.1 24.8 2.9 # 

4/2/15 1.8 4.2 4.0 0.6 140 3.2 # 

11/3/15 0.6 0.9 1.9 0.1 25.6 6.2 # 

8/4/15 2.3 3.4 2.3 1.1 37.5 2.1 # 

6/5/15 3.9 13.4 4.3 17.4 54.4 10.5 # 

3/6/15 1.9 4.2 8.5 2.1 14.8 5.0 # 

8/7/15 19.0 5.2 7.4 8.2 57.6 6.2 # 

5/8/15 15.0 2.6 9.5 0.8 15.9 2.6 # 

9/9/15 1.4 0.3 2.5 0.1 9.6 3.3 # 

7/10/15 0.1 0.3 0.5 1.6 6.1 0.5 # 

4/11/15 62.8 27.6 10.4 19.9 51.6 34.3 # 

1/12/15 0.2 3.2 4.6 0.3 24.1 3.5 # 

12/1/16 3.7 4.8 6.6 0.1 16 4.2 # 

11/2/16 1 3.3 2.3 1.3 22.9 7.5 # 

31/3/16 3.2 7.5 3.8 9.4 13.4 29.5 11.9 

27/4/16 2.3 4.2 5 1.4 17.6 6.7 # 

31/5/16 1.4 2.9 4 80.3 34.9 151 # 

Wet Weather (1) 
21/4/15 8.4 7.8 8.0 7.8 8.2 8.7 # 

Wet Weather (2) 
26/8/15 8.7 6.4 4.0 1.2 23.8 3.1 # 

Wet Weather (3) 
25/9/15 40.6 156.7 58 37.4 80.5 23.5 118.6 

Wet Weather (4) 
27/10/15 9.5 4.9 5.7 5.9 28.2 2.5 4.8 

Wet Weather (5) 
17/3/16 5.3 39.1 10.6 1.6 78.4 14.3 30.9 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last twowet weather monitoring events. 
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Table 8.16: Field Measurements of Temperature (0C). 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 17.3 * 17.7 16.7 17.7 18.0 # 

6/1/15 21.4 21.1 23.6 21.3 20.4 21.3 # 

4/2/15 18.2 19.4 20.5 18.4 18.1 18.0 # 

11/3/15 22.2 21.2 22.8 20.7 20.0 20.4 # 

8/4/15 18.8 18.2 19.6 17.8 17.2 17.3 # 

6/5/15 15.7 15.2 15.8 17.4 14.7 15.2 # 

3/6/15 11.6 11.4 12.4 10.5 9.7 11.7 # 

8/7/15 12.1 12.2 13.0 12.3 11.2 12.0 # 

5/8/15 10.0 10.2 11.6 10.5 10.7 8.9 # 

9/9/15 10.6 10.1 11.9 10.3 10.9 12.1 # 

7/10/15 15.7 16.9 18.8 18.4 15.1 16.3 # 

4/11/15 18.7 20.2 20.4 19.2 17.8 20.3 # 

1/12/2015 20.7 20.6 21.6 20.1 20.3 20.5 # 

12/01/2016 22.3 20.5 23.4 20.9 19.8 22.0 # 

11/02/2016 21.5 20.1 22.1 20.3 20.3 21.9 # 

31/03/2016 20.4 20.8 21.0 20.9 20.4 20.5 20.2 

27/04/2016 20.3 19.2 19.8 19.4 20.0 19.4 # 

31/5/16 14.22 14.72 15.08 15.39 15.66 14.25 # 

Wet Weather (1) 
21/4/15 16.0 16.0 15.8 15.3 15.1 15.7 # 

Wet Weather (2) 
26/8/15 14.6 14.8 16.2 14.6 13.8 15.0 # 

Wet Weather (3) 
25/9/15 15.2 15.0 15.3 14.6 13.0 15.0 14.4 

Wet Weather (4) 
27/10/15 16.2 16.6 17.3 16.3 15.8 16.0 16.3 

Wet Weather (5) 
17/3/16 21.8 23.1 23.9 22.8 21.9 22.1 22.6 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events.  
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Table 8.17: Field Measurements of TDS (ppm). 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 754 * 185 226 248 150 # 

6/1/15 269 314 144 151 242 151 # 

4/2/15 217 219 145 207 189 186 # 

11/3/15 265 326 211 289 291 200 # 

8/4/15 224 225 143 204 196 189 # 

6/5/15 250 230 223 342 276 242 # 

3/6/15 220 216 152 247 260 134 # 

8/7/15 287 196 190 339 484 204 # 

5/8/15 151 228 169 258 247 83.4 # 

9/9/15 259 302 202 216 478 232 # 

7/10/15 241 261 183 245 227 177 # 

4/11/2015 108.5 48.4 74.5 56.4 219 39.1 # 

1/12/2015 228 229 171 288 249 184 # 

12/01/2016 198 210 181 241 58.8 196 # 

11/02/2016 261 270 214 337 428 230 # 

31/03/2016 202 246 128 101 189 185 222 

27/04/2016 251 641 265 324 205 324 # 

31/5/16 247 332 214 143 148 164 # 

Wet Weather (1) 
21/4/15 151 151 69 144 127 128 # 

Wet Weather (2) 
26/8/15 453 175 124 121 208 129 # 

Wet Weather (3) 
25/9/15 93.5 50 46.6 42.3 153 132 53.7 

Wet Weather (4) 
27/10/15 119 150 85.6 118 197 129 155 

Wet Weather (5) 
17/3/16 146 174 105 76 206 111 299 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. 
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Table 8.18: Laboratory measurements of TDS (ppm). 
Date Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 690 310 160 220 230 150 # 

6/1/15 230 270 160 150 230 150 # 

4/2/15 270 300 190 250 230 230 # 

11/3/15 670 250 180 250 250 180 # 

8/4/15 230 210 160 170 220 220 # 

6/5/15 180 250 180 300 260 220 # 

3/6/15 210 220 180 270 250 180 #

8/7/15 240 230 180 220 470 180 # 

5/8/15 250 240 180 300 270 180 # 

9/9/15 300 270 170 170 490 190 # 

7/10/15 310 310 220 290 220 190 # 

4/11/15 120 57 91 88 240 42 # 

1/12/15 220 250 200 310 270 190 # 

12/1/16 220 230 200 310 180 180 # 

11/2/16 270 250 200 320 430 220 # 

31/3/16 180 230 110 110 200 210 210 

27/4/16 250 330 210 270 670 220 290 

31/5/16 170 280 140 100 120 140 # 

Wet Weather (1) 
21/4/15 

130 170 150 130 160 140 # 

Wet Weather (2) 
26/8/15 

140 220 120 120 160 220 # 

Wet Weather (3) 
25/9/15 

110 83 72 63 200 110 79 

Wet Weather (4) 
27/10/15 

120 190 110 160 200 140 170 

Wet Weather (5) 
17/3/16 

110 130 87 52 200 87 280 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events. 
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Table 8.19: Laboratory measurements of TSS (ppm). 

Date 
Sample ID 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 

12/11/14 <5 <5 <5 <5 8 5 # 

6/1/15 10 <5 5 <5 18 9 # 

4/2/15 <5 <5 <5 <5 6 <5 # 

11/3/15 <10 <10 <5 <5 11 <5 # 

8/4/15 <10 <5 <5 <5 <10 <5 # 

6/5/15 <5 <5 <5 <5 40 <5 # 

3/6/15 <10 <5 <5 <5 <5 <5 # 

8/7/15 21 <10 <5 <5 20 <5 # 

5/8/15 15 <5 <10 <10 12 <10 # 

9/9/15 <5 <5 9 <5 10 <5 # 

7/10/15 <5 <5 <5 <5 8 <5 # 

4/11/215 12 11 <5 <5 130 <5 # 

1/12/215 <5 <5 <5 <5 <5 <5 # 

12/1/216 <5 6 <5 <5 <5 <5 # 

11/2/216 <10 <10 <10 <10 <10 <10 # 

31/3/216 <10 <10 <10 <10 <10 <10 <10 

27/4/216 <10 <10 <10 <10 <10 <10 <10 

31/5/16 9 <5 <5 38 21 120 # 

Wet Weather (1) 
21/4/15 18 11 7 10 230 16 # 

Wet Weather (2) 
26/8/15 <10 <10 <5 <5 5 <5 # 

Wet Weather (3) 
25/9/15 10 51 39 13 32 <5 110 

Wet Weather (4) 
27/10/15 <5 <5 <5 <5 10 <5 <5 

Wet Weather (5) 
17/3/16 <10 <10 <10 <10 <10 <10 <10 

Notes: * Insufficient water to collect parameters. # only added to sampling programme for last two wet weather monitoring events.  

8.7. Surface Water Field Quality Measurements Summary 
Surface water field quality measurements are summarised as follows: 

pH ranged from a low of 3.23 (SW2 - 25/9/15) to a high of 7.60 (SW6 – 27/4/16); 
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EC ranged from a low of 76 ppm (SW6 - 4/11/15) to a high of 744 ppm (SW5 - 8/7/15); 
Redox ranged from a low of 8 mV (SW6 - 26/8/15) to a high of 201 mV (SW2 - 21/4/15); 
Dissolved oxygen ranged from a low of 1.96 ppm (SW5 - 11/3/15) to a high of 11.86 (SW7 - 
25/9/15); 
Turbidity ranged from a low of 0.1 NTU (SW1 - 12/11/14 and 7/10/15, SW4 - 11/3/15 and 
9/9/15) to a high of 156.7 NTU (SW2 - 25/9/15); 
Temperature ranged from a low of 8.9 0C (SW6 - 5/8/15) to a high of 23.9 0C (SW3 - 17/3/16); 
TDS ranged from a low of 48.4 ppm (SW2 - 4/11/15) to a high of 754 ppm (SW1 - 12/11/14); 
and  
Laboratory reported TSS results ranged from a low of below the EQL <5 ppm (various 
locations and various events) to a high of 230 ppm (SW5 - 21/4/2015). 
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9. MONITORING RESULTS DISCUSSION 

9.1. Groundwater Level 
The groundwater level hydrographs for each monitoring bore over the monitoring period are 
presented on Figures 9.1 to Figure 9.10. Manual dip measurements and rainfall from Bureau of 
Meteorology (BOM) station 66188 have been included. The hydrographs show in general the 
groundwater levels respond to rainfall events. The following observations are made: 

GW1, screened in sandstone, shows the groundwater level dropped from around 145mAHD 
to around 142.5mAHD following the February 2015 sampling round. Since February 2015 the 
groundwater level remained relatively stable through to November 2015. No data is available 
between May and June 2015 due to logger malfunction. From November 2015 the 
groundwater level rose slightly and has remained relatively stable around 143.4mAHD; 
GW2, screened in sandstone, shows a trend of gradual groundwater level rise from around 
144mAHD to around 145.3mAHD. The May 2015 sampling event occurred following a period 
of heavy rainfall and the spike in groundwater level is likely related to surface water inflow. 
Surface water inflow was also observed in early January 2016, following a period of very 
heavy rainfall and also in March 2016; 
GW3, screened in sandstone, shows the groundwater level ranges from around 96.3mAHD to 
97.9mAHD. The level here appears to respond to climate conditions with increasing level in 
response to rainfall events and decreasing level in response to lack of rain. No data is 
available between November 2015 and December 2015 due to logger malfunction; 
GW4, screened in sandstone, shows sudden rises in groundwater level, followed by rapid 
declines following moderate to large rainfall events. These rises relate to surface water 
inflow to the borehole via either the gattic seal or bore annulus and not represent the true 
rise in the groundwater table. The groundwater level was generally stable between 
148.7mAHD and 149.1mAHD; 
GW5, screened in siltstone, shows the groundwater level ranges from around 146mAHD to 
around 149mAHD. A large rainfall event in January 2015 resulted in an approximate 1.5m rise 
in groundwater level followed by decline till early May 2015 where the level rose 
approximately 3m. Between May 2015 and February 2016 the groundwater level has 
remained relatively stable around 148.8mAHD before declining slightly to 148.4mAHD;  
GW6, screened in sandstone, shows the groundwater ranged from approximately 
147.5mAHD to 148.5mAHD. The level rose slightly in response to large rainfall events; 
GW7, screened in siltstone, shows the groundwater level rises quickly in response to 
moderate to large rainfall events and declines in periods of low rainfall. No data is available 
between November 2015 and early January 2016 due to logger malfunction. The 
groundwater level ranged from around 154.5mAHD to 157mAHD; 
GW8, screened in sandstone, shows the groundwater level rose approximately 1m in 
response to rainfall in May 2015 and slowly declined until rainfall in January and February 
2016 resulted in another rise. Since February 2016 the groundwater level had generally 
declined and remained relatively stable between April and May 2016. The groundwater level 
ranged from 129.3mAHD to 129.7mAHD; 
GW9, screened in sandstone, shows the groundwater level rose approximately 1m from 
December 2014 to July 2015 before declining till January 2016. Following heavy rainfall in 
January 2016 the ground water level rose to around 145.2mAHD and then slowly declined to 
144.2mAHD. A slight rise occurred following rainfall in late April 2016. The groundwater level 
ranged from around 143.7mAHD to 145mAHD; and 
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GW10, screened in sandstone, shows a trend of groundwater level rise in response to 
significant rainfall events followed by gradual decline. Rises are seen in May 2015, November 
201 and January 2016. The groundwater level generally ranged from 146.3mAHD to 
147.4mAHD. 

 
Figure 9.1: Groundwater hydrograph GW1 
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Figure 9.2: Groundwater hydrograph GW2 
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Figure 9.3: Groundwater hydrograph GW3 
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Figure 9.4: Groundwater hydrograph GW4 
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Figure 9.5: Groundwater hydrograph GW5 
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Figure 9.6: Groundwater hydrograph GW6 
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Figure 9.7: Groundwater hydrograph GW7 
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Figure 9.8: Groundwater hydrograph GW8 
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Figure 9.9: Groundwater hydrograph GW9 
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Figure 9.10: Groundwater hydrograph GW10 

9.2. Groundwater Laboratory Results 
The following section summarises the results and analysis of groundwater sampling to date. 
Analytical laboratory summary tables for groundwater for heavy metals, polycyclic aromatic 
hydrocarbons (PAH), hydrocarbons (TRH and BTEX) and select physical parameters are provided in 
Table 1, Appendix B. Laboratory certificates of analysis are provided in Appendix D. 

9.2.1.  Dissolved Heavy Metals in Groundwater 
Of the dissolved heavy metals analysed (arsenic, cadmium, chromium, copper, iron, lead, 
manganese, mercury, nickel and zinc) all with the exception of mercury were above the laboratory 
detection limit during either some or all monitoring events.  The following bores had exceedances of 
the ANZECC 2000 Freshwater 95% protection guidelines: 

GW1 for cadmium, copper, lead, nickel and zinc; 
GW2 for one result copper, manganese, mercury and two results for nickel and multiple 
results for zinc; 
GW3 for two results cadmium, most copper, lead and zinc results and three results for nickel; 
GW4 for cadmium, copper, lead, manganese, nickel and zinc; 
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GW5 for most zinc results; 
GW6 for one result for copper and zinc; 
GW7 for one result for copper and three of zinc; 
GW8 for one result for cadmium, three results for nickel, most results for copper and all 
results for zinc; 
GW9 for one result for cadmium, six results for manganese, most results for copper, and all 
results for nickel and zinc; and 
GW10 for two results for copper and two results for zinc. 

The following bores had exceedances of the ANZECC 2000 Freshwater 90% protection guidelines: 
GW1 for cadmium, lead, nickel, zinc and three results for copper; 
GW2 one result for copper and manganese, two results for nickel and three results for zinc; 
GW3 two results for nickel and all zinc results; 
GW4 six results for cadmium, eight results for lead, the same results for nickel as the 95% 
and most results for zinc; 
GW5 most of the same result for zinc as the 95%; 
GW7 only one result for zinc; 
GW8 three results for copper, on result for nickel and all results for zinc; and 
GW9 two results for copper, two results for lead and all results for nickel and zinc; 

The heavy metals detected are considered typical for groundwater within the geology described in 
Section 2.2 and at low levels may be considered background. 

9.2.2.  Polycyclic Aromatic Hydrocarbons (PAH) 
PAHs were not detected above laboratory limits of reporting in any of the groundwater samples 
tested during the 18 month monitoring programme. 

9.2.3. TRH and BTEX 
In general the groundwater bores shows no detections of TRH or BTEX after the first round of 
monitoring with the exception of GW2 and GW7. The hydrocarbons detected during the first 
monitoring round were at low levels and likely to be associated with contamination during the 
drilling process (e.g. drilling grease and lubricants). 

GW2 reported hydrocarbons of various fractions (TRH C15-C28, C10 to C16 and C16 to C34) at minor levels 
in the majority of monitoring rounds. The minor detections of hydrocarbons in GW2 may be 
associated with the 7-Eleven service station previously located approximately 400m up gradient of 
the bore on the southern side of Warringah Road opposite the new Hospital site. One detect event, 
however, appears to correspond with a large rainfall event and surface water inflow. 

GW7 reported hydrocarbons at minor levels during each of the monitoring rounds. Benzene and TRH 
C6-C9 were detected at minor concentrations below the ANZECC (2000) criteria in every monitoring 
round. It is considered that the continued low detections of Benzene and TRH C6-C9 may be the result 
of drilling grease or some other contaminant inadvertently introduced during the construction of the 
bore or from a former service station located up-gradient of the bore. 

9.2.4. Comparison of Groundwater results to Adopted Trigger Values
A comparison of groundwater quality results against the ANZECC (2000) 95% species protection 
criteria shows that in general all monitoring bores exceeded some or most of the criteria for heavy 
metals. Nitrate in GW4 and GW10 also exceeded ANZECC (2000) 95% species protection criteria. 
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When the groundwater quality is compared against the 90% species protection there are no 
exceedances in GW6 and GW10 and all other monitoring locations generally have a reduced number 
of exceedances.  

A comparison of groundwater quality to surface water quality is important for management of 
groundwater discharge during the construction phase. Groundwater discharge and dewatering will 
occur in the proposed cutting. Therefore representative groundwater quality is best assessed from 
GW2, GW4 GW9 and GW10, as this is most representative of the water that would need to be 
managed for disposal.  

Groundwater quality for GW2, GW4 GW9 and GW10 should be assessed against the adopted surface 
water trigger levels of the catchment in the event discharge occurs.  

The surface water trigger values contained within Table 7.2 were derived from background data 
obtained during pre-construction period between November 2014 and beginning of May 2015. The 
trigger values may be recalculated, based on additional water quality data collected since May 2015, 
however this would require approval from the Minister and relevant agencies. 

9.2.5. Groundwater Quality 
The groundwater quality results (Figures 9-11 to Figure 9-22) were reasonably consistent over the 
monitoring period with the exception of: 

GW2 in December 2014 and January 2015, which shows increased magnesium; 
GW3 in December 2014 and January 2015, which shows increased magnesium; 
GW4 in May 2015, which shows a distinctly different water type which likely related to 
surface water inflow and direct rainfall recharge. The results from January 2016 and February 
2016 also show distinctive water type, with increased calcium, and likely related to surface 
water inflow or direct rainfall recharge from the heavy rain event in January 2016; 
GW5 which shows a linear spread of data for results for the first six months and a cluster of 
data for the results for the second half of the monitoring period. The water appears to have a 
change in chemistry in response to recharge and is not time dependent; 
GW6 in May 2015 which shows increased sulphate which is likely related to recharge to the 
aquifer. The December 2014 result likely reflects the influence of drilling fluids; 
GW7 in June, July and November 2015 which may be related to the cleaning of the borehole; 
and 
GW10 in December 2014 and January 2015 related to monitoring incorrect bore location. 

The boreholes are located at the top of the catchment in the direct rainfall recharge zone therefore 
most variations in water chemistry can be attributed to rainfall recharge. Minor variations / outliers 
may be related to localised events (e.g. surface water inflow). 

The lower sandstone aquifer receives recharge from the upper shale aquifer and the water type and 
chemistry is therefore similar for both aquifers. As the distance increases from the recharge zone 
from the catchment, more distinctive differences in chemistry become apparent. GW5 shows some 
outlier results.  

It is noted that for GW10 the first two sampling rounds (December 2014 and January 2015) were 
conducted at the wrong bore location, however, both bores are in close proximity to each other and 
as such the first two monitoring rounds are considered representative of background conditions, and 
have therefore been included in this report.  

Nitrate levels of between 1.7mg/L to 2.2 mg/L have been reported over the last sixteen monitoring 
rounds in GW10. It is noted that GW10 is located within an open park area adjacent to residential 
fence lines and may be reflective of lawn/garden care practices within the vicinity of the bore. 
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The Durov diagram shows a spread in pH from less than four to nearly seven indicating slightly acidic 
to acidic groundwater conditions. The data falls along linear trends which are not time dependent 
but event dependent and suggest recharge is the driving force behind the chemistry changes.  

Figure 9.11: Piper diagram of all groundwater monitoring bores. The bores are as follows: Blue square 
is GW1, Green triangle is GW2, Red diamond is GW3, Purple hourglass is GW4, Aqua star is GW5, 
Orange open square is GW6, Black open diamond is GW7, Yellow circle is GW8, Pink triangle is GW9 
and Brown circle is GW10.  
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Figure 9.12: Piper Diagram GW1. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.13: Piper Diagram GW2. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.14: Piper Diagram GW3. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.15: Piper Diagram GW4. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.16: Piper Diagram GW5. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.17: Piper Diagram GW6. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.18: Piper Diagram GW7. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.19: Piper Diagram GW8. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.20: Piper Diagram GW9. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.21: Piper Diagram GW10. Symbols are as follows; blue square Dec 2014, blue circle Jan 2015, 
blue triangle Feb 2015, blue diamond Mar 2015, blue hourglass Apr 2015, blue star May 2015, green 
square Jun 2015, green circle Jul 2015, green triangle Aug 2015, green diamond Sep 2015, green 
hourglass Oct 2015, green star Nov 2015, red square Dec 2015, red circle Jan 2016, red triangle Feb 
2016, red diamond Mar 2016, red hourglass Apr 2016 red and red star May 2016 
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Figure 9.22: Durov Diagram of all Groundwater bores. The bores are as follows: Blue square is GW1, 
Green triangle is GW2, Red diamond is GW3, Purple hourglass is GW4, Aqua star is GW5, Orange 
open square is GW6, Black open diamond is GW7, Yellow circle is GW8, Pink triangle is GW9 and 
Brown circle is GW10.  

9.3. Groundwater Type 
Table 9.1: presents the water type for each borehole as assessed in AqQA TM. The dominant water 
type is sodium-chloride. 

 
Bore ID Water Type 

Dominant Other 
GW1 Na-Cl  

GW2 Na-Cl  

GW3 Na-Cl  

GW4 Na-Cl Na-HCO3 (May 2015) 

GW5 Na-Cl Ca-Cl (Dec 2014), Na-SO4 (May 2015)

GW6 Na-Cl  

GW7 Na-Cl  

GW8 Na-Cl  

GW9 Na-Cl Na-SO4 (Feb 2016) 
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Bore ID Water Type 
Dominant Other 

GW10 Na-Cl  

9.4. Surface Water Laboratory Results 
The following section summarises the results and analysis of surface water sampling to date. 
Analytical laboratory summary tables for surface water for heavy metals, polycyclic aromatic 
hydrocarbons (PAH), hydrocarbons (TRH and BTEX) and select physical parameters are provided in 
Table 2, Appendix B. Laboratory certificates of analysis are provided in Appendix D. 

9.4.1. Total Heavy Metals in Surface Water 
Total heavy metals were detected at the majority of surface water sample locations for each 
monitoring round at concentrations above laboratory limit of reporting (LOR) for: 

Aluminium; 
Copper; 
Iron; 
Manganese; and 
Zinc. 

Aluminium, copper and zinc concentrations were above the ANZECC (2000) 95% species protection 
criteria at all surface water monitoring locations for most monitoring events. Lead levels were 
reported just above the ANZECC (2000) 95% species protection criteria for four of the 18 monitoring 
events at SW5 and one monitoring event each at SW1, SW2 and SW6. However, these metals are 
considered typical for the geology of the catchment. 

All remaining metals were either below the assessment criteria or below the laboratory LOR. 

9.4.2. Polycyclic Aromatic Hydrocarbons (PAH) 
PAHs were not detected above laboratory LOR in any of the surface water samples tested during the 
monitoring programme. 

9.4.3. TRH and BTEX 
Surface water monitoring location SW1 reported hydrocarbons above the LOR for all TRH fractions 
for the July (8/7/15) and August (5/8/2015) monitoring rounds. It is considered that the detections 
are related to the grey sediment noted in Section 8.5 as subsequent monitoring rounds detected no 
TRH fractions following the flushing downstream of the sediment after higher rainfall events. 

In addition, SW4 reported minor detections of hydrocarbons (TRH C16 - C34 and C29 - C36) above the 
EQL for the third wet weather monitoring event (25/9/2015).  

All remaining surface water sampling rounds (including wet weather monitoring events) have not 
reported detections of TRH fractions or BTEX compounds. 

Comparison of Surface water results to   

9.4.4. Comparison of Surface Water results to Adopted Trigger Values 
A comparison of surface water results against the presently adopted trigger values (Table 7.2) 
indicates the following: 

EC generally falls within the adopted range with the exception of one result each for SW2, SW4 
and SW6; 
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pH generally falls within the adopted range, however, SW2, SW3, SW4, SW5 and SW6 all 
recorded one or more result outside the adopted range; 
Field recorded turbidity reading are generally outside the adopted range for most monitoring 
locations; 
TSS generally falls within the adopted trigger values, however, SW1, SW3, SW5 and SW6 have all 
recorded one or more result outside the adopted range; 
All locations have recorded Phosphate levels above the adopted trigger values on one or more 
occasion; 
All locations have recorded Nitrite levels above the adopted trigger values on one or more 
occasion; 
Nitrate generally falls within the adopted trigger values; 
Metals generally fall with the adopted trigger values with the exception of copper and zinc; and 
TPH has generally not been detected with the exception of isolated detections at SW2 and SW4. 

 
It is noted that the adopted trigger values contained with Table 7.2 were calculated using the median 
value recorded during pre-construction monitoring undertaken between November 2014 and 
beginning of May 2015. Given the exceedances of the adopted trigger values, consideration should 
be given to recalculating the trigger values based on the additional data obtained since May 2015. 

9.4.5. Surface Water Quality 
The surface water quality results (Figures 9-23 and Figure 9-24) were reasonably consistent over the 
monitoring period (including wet weather events). The chemistry shows some minor differences 
between wet and dry event sampling. The main outlier, TDS at 690 ppm (SW1 12/11/14) appears to 
be an anomaly at this stage compared with subsequent results for SW1 and TDS results for other 
surface water samples.  
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Figure 9.23: Piper diagram of all surface water monitoring points. Colours of the points are as follows: 
Black square is SW1, Grey diamond is SW2, Blue circle is SW3, Green is SW4, Red hourglass is SW5, 
Purple star is SW6 and Brown triangle is SW7.  



 

NBHP – Factual Baseline Water Quality Monitoring (18 Months) Revision 01 | Date; 11/08/2016 | The SMEC Group | 72 
 

 
Figure 9.24: Durov diagram of all surface water monitoring points. Colours of the points are as 
follows: Black square is SW1, Grey diamond is SW2, Blue circle is SW3, Green is SW4, Red hourglass is 
SW5, Purple star is SW6 and Brown triangle is SW7.  
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10. QUALITY ASSURANCE AND QUALITY CONTROL 
All fieldwork undertaken by SMEC was performed by experienced staff in accordance with SMEC 
standard procedures: 

All samples were collected into laboratory supplied sample bottles. To avoid potential cross-
contamination a clean pair of nitrile gloves was worn prior to the collection of each sample. 
Sample bottles were filled with sample directly from a dedicated bailer and immediately 
placed in an ice-filled esky to keep the samples below a temperature of approximately 4oC. A 
chain of custody form was completed with the sample names, sampling date and required 
analyses. The chain of custody form and the samples were then sent to the laboratory for 
analysis, within the prescribed analyte holding times; 
Samples were submitted to the NATA accredited laboratory Envirolab (primary laboratory) 
and Australian Laboratory Services (ALS) (secondary laboratory); 
Analytical methods complied with NEPM and NSW EPA requirements; and 
Laboratory reports and certificates and Chain of Custody (COC) information are provided in 
Appendix D. 

A total of 180 primary groundwater samples and 144 surface water samples (including 33 wet 
weather monitoring samples) were analysed for contaminants of concern by the primary laboratory. 
33 intra-laboratory blind duplicate samples were analysed by the primary laboratory (Envirolab) and 
10 inter-laboratory blind triplicate samples were analysed by the secondary laboratory (ALS). 
Generally, all RPDs for replicate samples (Dups and Trips) were within the recognised quality control 
interval of ±50% (see Table 4, Appendix B).  Some exceptions include: 

Ionic balance (12/11/14): -0.13% (SW1) to 2.2% (DUP1) = RPD 200%; 
Nitrate (3/2/15): 0.038 (GW7) to 0.1 (TRIP1) = RPD 90%; 
Zinc (3/2/15): 0.006 (GW7) to 0.015 (TRIP1) = RPD 86%; 
Phosphorous (3/2/15): 0.5 (GW7) to 2.25 (TRIP1) = RPD 127%; 
Calcium (3/2/15): 2.3 (GW7) to 6.0 (TRIP1) = RPD 89%; 
Magnesium (3/2/15): 1.5 (GW7) to 4.0 (TRIP1) = RPD 91%; 
Nitrite (10/3/15): 0.06 GW7) to 0.18 (TRIP1) = RPD 100%; 
Zinc (10/3/2015): 0.008 (GW7) to 0.024 (TRIP 1) = RPD 100%; 
Phosphorous (10/3/15): 0.6 (GW7) to 1.35 (TRIP1) = RPD 77%; 
Ionic balance (7/4/15): -0.73% (GW7) to 4.1% (DUP1) = RPD 287%; 
Aluminium (7/7/2015): 32 (GW7) to 2.15 (TRIP 1) = RPD 175%; 
Iron (7/7/2015): 6.9 (GW7) to 1.05 (TRIP 1) = RPD 145%; 
C6 - C10 (8/9/2015): 15 (GW7) to 40 (TRIP 1) = RPD 91%;  
Iron (8/9/2015): 3.0 (GW7) to 6.05 (TRIP 1) = RPD 67%; 
Alluminium (13/1/16): 11 (GW7) to 22.1 (TRIP 1) = RPD 67%; 
Iron (13/1/16): 3 (GW7) to 6.21 (TRIP 1) = RPD 70%; 
Iron (3/3/16): 0.003 (GW7) to 0.008 (TRIP 1) = RPD 91%; 
Alluminium (3/3/16): 2.9 (GW7) to 6.72 (TRIP 1) = RPD 79%; 
Iron (3/3/16): 1.2 (GW7) to 3.01 (TRIP 1) = RPD 86%; 
Alluminium (11/5/16): 3.0 (GW7) to 0.97 (TRIP 1) = RPD 102%; 
Iron (11/5/16): 0.86 (GW7) to 0.10 (TRIP 1) = RPD 158% 

Generally at small concentrations and concentrations just above the laboratory LOR, a small variation 
between the measured concentration in the sample and the duplicate produces large RPDs were 
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observed. It is therefore considered that the RPDs listed above are not significant and that the field 
duplicate QAQC is adequate for the investigation. 

Sixteen trip blanks prepared on 9/03/2015, 20/04/2015, 4/05/2015, 2/6/2015, 3/8/2015, 7/9/2015, 
25/9/2015, 7/10/2015, 27/10/2015, 2/11/2015, 30/11/15, 11/1/16, 8/2/16, 29/2/16, 11/4/16 and 
9/5/16 were reported in Envirolab reports 124942, 126831, 127509, 129064, 132242, 134038, 
135020 135525, 126495, 136917, 138437, 140104, 141487, 142601, 144822 and 146425 (see 
Appendix D).  The samples were analysed for BTEX and TPH C6-C9, for which all results were below 
the laboratory limits of reporting. Therefore, no contamination of the sample batches was detected 
in transit. 

Sixteen trip blank spikes prepared on 9/03/2015, 20/04/2015, 4/05/2015, 2/6/2015, 3/8/2015, 
7/9/2015, 25/9/2015, 7/10/2015, 27/10/2015, 2/11/2015, 30/11/15, 11/1/16, 8/2/16, 29/2/16, 
11/4/16 and 9/5/16 were reported in Envirolab reports 124942, 126831, 127509, 129064, 132242, 
134038, 135020 135525, 126495, 136917, 138437, 140104, 141487, 142601, 144822 and 146425 
(see Appendix D).  The trip spikes were all within the Laboratory Acceptance Criteria of 70-130%. 
Therefore trip spike results indicate that in general volatiles have not been lost during the sampling 
procedure.  
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11. CONCLUSIONS 

11.1. Groundwater  
In relation to the first 18 months of baseline groundwater quality monitoring SMEC conclude the 
following: 

Cadmium, copper, lead, manganese, nickel and zinc were detected in the majority of the 
groundwater bores at levels above the laboratory detection limit. These metals are 
considered typical for the geology of the area; 
PAHs were not detected above laboratory limits of reporting in any of the groundwater 
samples tested during the 18 month monitoring programme; 
Benzene and TRH C6-C9 were detected at minor levels (below assessment criteria) during 
every monitoring round in GW7, despite an attempt to purge potentially contaminated 
drilling fines from the bore. It is considered that the continued low detections of Benzene 
and TRH C6-C9 remain the result of drilling grease or some other contaminant inadvertently 
introduced during the construction of the bore or from a former service station located up-
gradient of the bore; 
GW2 reported hydrocarbons at minor levels in nine of the 18 monitoring rounds. Various 
TRH fractions were detected at concentrations below the ANZECC (2000) criteria. The 
detection of hydrocarbons in GW2 may be associated with the former 7-Eleven service 
station located approximately 400m up gradient of the bore. One detect event, however, 
appears to correspond with a large rainfall event and surface water inflow; 
With the exception of the first monitoring round which was attributed to minor hydrocarbon 
concentrations due to the initial drilling/bore installation process, all remaining groundwater 
bores have not had detections of TRH or BTEX; 
Nitrate levels of between 1.7mg/L to 2.2 mg/L have been reported over the last 16 
monitoring rounds in GW10. It is noted that GW10 is located within an open park area 
adjacent to residential fence lines and may be reflective of lawn/garden care practices within 
the vicinity of the bore; 
Groundwater pH laboratory results range from 3.6 to 7.1 indicating slightly acidic to neutral 
groundwater conditions; 
Groundwater quality results were relatively consistent over the monitoring period. The 
boreholes are located at the top of the catchment in the direct rainfall recharge zone 
therefore most variations in water chemistry can be attributed to rainfall recharge. Minor 
variations / outliers may be related to localised events (e.g. surface water inflow);  
The dominant groundwater type is sodium chloride; and 
Baseline groundwater quality monitoring is to continue until the construction phase 
monitoring programme is implemented. 

11.2. Surface Water 
In relation to the first 18 months of baseline surface water quality monitoring SMEC conclude the 
following: 

Total heavy metals were detected at the majority of surface water sample locations for each 
monitoring round at concentrations above laboratory limit of reporting (LOR) for aluminium, 
copper, iron, manganese and zinc. 
Aluminium, copper and zinc concentrations were above the ANZECC (2000) criteria at all 
surface water monitoring locations for most monitoring events. 
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Lead levels were reported just above the ANZECC (2000) criteria for four of the 18 
monitoring events at SW5 and one monitoring event each at SW1, SW2 and SW6; 
The metals results are considered typical for the geology of the catchment; 
PAHs were not detected above laboratory LOR in any of the surface water samples tested 
during the monitoring programme; 
Surface water monitoring location SW1 reported hydrocarbons above the LOR for all TRH 
fractions for the July (8/7/15) and August (5/8/2015) monitoring rounds. It is considered that 
the detections are related to the grey sediment noted in Section 8.5 as subsequent 
monitoring rounds detected no TRH fractions following the flushing downstream of the 
sediment after higher rainfall events. In addition, SW4 reported minor detections of 
hydrocarbons (TRH C16 - C34 and C29 - C36) above the EQL for the third wet weather monitoring 
event (25/9/2015). 
No BTEX compounds were detected during any of the surface water sampling rounds; 
Slightly elevated nitrate levels between 800 μg/L and 1,100 μg/L were reported in six 
samples obtained from SW2 and one sample obtained from SW1 and SW4 during the 18 
month monitoring period; 
Consideration should be given to recalculating the presently adopted trigger values 
contained within Table 7.2 given the additional data obtained since May 2015. 
Surface water pH laboratory results range from 6.2 to 7.7 indicating fairly neutral conditions;  
The surface water quality results were relatively consistent over the monitoring period 
(including wet weather events) with only slight variations recorded following large rainfall 
events; and 
Baseline groundwater quality monitoring is to continue until the construction phase 
monitoring programme is implemented. 
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12. LIMITATIONS 
This report has been prepared for NSW Roads and Maritime Services (Roads and Maritime). The 
findings of this report are based on the scope of works defined in Section 4. SMEC performed all 
works required for the Project in a manner consistent with the normal level of care and expertise 
exercised by members of the environmental assessment profession. 

The purpose of this document is to detail the results of 18 months of Baseline Water Quality 
Monitoring conducted for the Northern Beaches Hospital Road Connectivity and Network 
Enhancements Project. This report does not provide a complete assessment of the defined subject 
area or the surrounding area. 

The findings of the report are based on samples obtained during the stated investigation period from 
ten groundwater and six surface water monitoring locations along the length of the Project and are 
therefore merely indicative of environmental condition.  

No warranty, expressed or implied, is made as to the information and professional advice included in 
this report. This document has been prepared in good faith and no responsibility can be accepted for 
inaccuracies contained in any information provided by third parties. 

The report shall only be used for the purposes stated in the signed contract and shall not be relied 
upon by any party other than Roads and Maritime for the Northern Beaches Hospital Road 
Connectivity and Network Enhancements Project. 
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APPENDIX B LAB SUMMARY TABLES
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: D Saunders

Sample log in details:
Your reference: NBHP-Water Quality Monitoring
Envirolab Reference: 119217
Date received: 12/11/2014
Date results expected to be reported: 19/11/14

Samples received in appropriate condition for analysis: YES
No. of samples provided 6 Waters
Turnaround time requested: Standard
Temperature on receipt (°C) 15.1
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 119217
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: D Saunders

Sample log in details:
Your Reference: NBHP-Water Quality Monitoring
No. of samples: 6 Waters
Date samples received / completed instructions received 12/11/2014 / 12/11/2014

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 19/11/14 / 19/11/14
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: NBHP-Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 119217-1 119217-2 119217-3 119217-4 119217-5

Your Reference ------------- SW1 SW3 SW4 SW5 SW6

Date Sampled ------------ 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Type of sample Water Water Water Water Water

Date extracted - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Date analysed - 14/11/2014 14/11/2014 14/11/2014 14/11/2014 14/11/2014 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 126 126 130 129 127

Surrogate toluene-d8 % 99 99 99 98 98

Surrogate 4-BFB % 96 94 96 92 93

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 119217-6

Your Reference ------------- DUP1

Date Sampled ------------ 12/11/2014

Type of sample Water

Date extracted - 13/11/2014

Date analysed - 14/11/2014

TRH C6 - C9 μg/L <10

TRH C6 - C10 μg/L <10

o-xylene μg/L <1

Naphthalene μg/L <1

Surrogate Dibromofluoromethane % 127

Surrogate toluene-d8 % 98

Surrogate 4-BFB % 95
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Client Reference: NBHP-Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 119217-1 119217-2 119217-3 119217-4 119217-5

Your Reference ------------- SW1 SW3 SW4 SW5 SW6

Date Sampled ------------ 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Type of sample Water Water Water Water Water

Date extracted - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Date analysed - 14/11/2014 14/11/2014 14/11/2014 14/11/2014 14/11/2014 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 96 106 103 109 104

svTRH (C10-C40) in Water 

Our Reference: UNITS 119217-6

Your Reference ------------- DUP1

Date Sampled ------------ 12/11/2014

Type of sample Water

Date extracted - 13/11/2014

Date analysed - 14/11/2014

TRH C10 - C14 μg/L <50

TRH C15 - C28 μg/L <100

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L <50

TRH >C16 - C34 μg/L <100

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 104
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Client Reference: NBHP-Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 119217-1 119217-2 119217-3 119217-4 119217-5

Your Reference ------------- SW1 SW3 SW4 SW5 SW6

Date Sampled ------------ 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Type of sample Water Water Water Water Water

Date extracted - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Date analysed - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 97 102 102 111 126
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Client Reference: NBHP-Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 119217-1 119217-2 119217-3 119217-4 119217-5

Your Reference ------------- SW1 SW3 SW4 SW5 SW6

Date Sampled ------------ 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Type of sample Water Water Water Water Water

Date prepared - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Date analysed - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 3 1 1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel-Dissolved μg/L <1 <1 <1 1 <1

Zinc-Dissolved μg/L 17 17 46 20 9

HM in water - dissolved 

Our Reference: UNITS 119217-6

Your Reference ------------- DUP1

Date Sampled ------------ 12/11/2014

Type of sample Water

Date prepared - 13/11/2014

Date analysed - 13/11/2014

Arsenic-Dissolved μg/L <1

Cadmium-Dissolved μg/L <0.1

Chromium-Dissolved μg/L <1

Copper-Dissolved μg/L <1

Lead-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Nickel-Dissolved μg/L <1

Zinc-Dissolved μg/L 17
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Client Reference: NBHP-Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 119217-1 119217-2 119217-3 119217-4 119217-5

Your Reference ------------- SW1 SW3 SW4 SW5 SW6

Date Sampled ------------ 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Type of sample Water Water Water Water Water

Date prepared - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Date analysed - 13/11/2014 13/11/2014 13/11/2014 13/11/2014 13/11/2014 

Arsenic-Total μg/L <1 <1 <1 <1 <1

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1 <1 <1

Copper-Total μg/L 1 <1 3 1 2

Lead-Total μg/L <1 <1 <1 <1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel-Total μg/L <1 <1 <1 1 <1

Zinc-Total μg/L 16 14 45 18 9

HM in water - total 

Our Reference: UNITS 119217-6

Your Reference ------------- DUP1

Date Sampled ------------ 12/11/2014

Type of sample Water

Date prepared - 13/11/2014

Date analysed - 13/11/2014

Arsenic-Total μg/L <1

Cadmium-Total μg/L <0.1

Chromium-Total μg/L <1

Copper-Total μg/L 1

Lead-Total μg/L <1

Mercury-Total μg/L <0.05

Nickel-Total μg/L <1

Zinc-Total μg/L 17
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Client Reference: NBHP-Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 119217-1 119217-2 119217-3 119217-4 119217-5

Your Reference ------------- SW1 SW3 SW4 SW5 SW6

Date Sampled ------------ 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Type of sample Water Water Water Water Water

Date prepared - 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 

Date analysed - 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 

Calcium - Dissolved mg/L 50 19 27 13 20

Potassium - Dissolved mg/L 3.5 6.7 3.7 1.8 1.8

Sodium - Dissolved mg/L 180 32 46 58 27

Magnesium - Dissolved mg/L 11 6.5 6.1 9.4 5.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 45 52 61 27 52

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 45 52 61 27 52

Sulphate, SO4 mg/L 19 25 27 23 16

Chloride, Cl mg/L 360 50 73 110 45

Ionic Balance % -0.13 1.9 1.5 0.52 1.9

Ion Balance 

Our Reference: UNITS 119217-6

Your Reference ------------- DUP1

Date Sampled ------------ 12/11/2014

Type of sample Water

Date prepared - 12/11/2014

Date analysed - 12/11/2014

Calcium - Dissolved mg/L 51

Potassium - Dissolved mg/L 3.6

Sodium - Dissolved mg/L 180

Magnesium - Dissolved mg/L 11

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 44

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 44

Sulphate, SO4 mg/L 19

Chloride, Cl mg/L 350

Ionic Balance % 2.2
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Client Reference: NBHP-Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 119217-1 119217-2 119217-3 119217-4 119217-5

Your Reference ------------- SW1 SW3 SW4 SW5 SW6

Date Sampled ------------ 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Type of sample Water Water Water Water Water

Date prepared - 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 

Date analysed - 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 

pH pH Units 6.9 6.4 7.0 6.2 7.3

Total Suspended Solids mg/L <5 <5 <5 8 5

Total Dissolved Solids (grav) mg/L 690 160 220 230 150

Electrical Conductivity μS/cm 1,200 320 400 430 280

Nitrate as N in water mg/L 0.038 0.29 0.093 0.029 0.19

Nitrite as N in water mg/L <0.005 0.006 <0.005 <0.005 0.007

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.008

Phosphorus - Total mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Ammonia as N in water mg/L 0.027 0.077 0.012 0.028 0.050 

Miscellaneous Inorganics 

Our Reference: UNITS 119217-6

Your Reference ------------- DUP1

Date Sampled ------------ 12/11/2014

Type of sample Water

Date prepared - 12/11/2014

Date analysed - 12/11/2014

pH pH Units 6.9

Total Suspended Solids mg/L <5

Total Dissolved Solids (grav) mg/L 700

Electrical Conductivity μS/cm 1,200

Nitrate as N in water mg/L 0.040

Nitrite as N in water mg/L <0.005

Phosphate as P in water mg/L <0.005

Phosphorus - Total mg/L <0.05

Ammonia as N in water mg/L 0.035
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Client Reference: NBHP-Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.

 Inorg-001 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-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W1 13/11/2014

Date analysed - 14/11/2
014

119217-1 14/11/2014 || 14/11/2014 LCS-W1 14/11/2014

TRH C6 - C9 μg/L 10 Org-016 <10 119217-1 <10 || <10 LCS-W1 113%

TRH C6 - C10 μg/L 10 Org-016 <10 119217-1 <10 || <10 LCS-W1 113%

Benzene μg/L 1 Org-016 <1 119217-1 <1 || <1 LCS-W1 114%

Toluene μg/L 1 Org-016 <1 119217-1 <1 || <1 LCS-W1 123%

Ethylbenzene μg/L 1 Org-016 <1 119217-1 <1 || <1 LCS-W1 120%

m+p-xylene μg/L 2 Org-016 <2 119217-1 <2 || <2 LCS-W1 105%

o-xylene μg/L 1 Org-016 <1 119217-1 <1 || <1 LCS-W1 118%

Naphthalene μg/L 1 Org-013 <1 119217-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 126 119217-1 126 || 128 || RPD: 2 LCS-W1 123%

Surrogate toluene-d8 % Org-016 97 119217-1 99 || 98 || RPD: 1 LCS-W1 95%

Surrogate 4-BFB % Org-016 97 119217-1 96 || 93 || RPD: 3 LCS-W1 91%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W1 13/11/2014

Date analysed - 14/11/2
014

119217-1 14/11/2014 || 14/11/2014 LCS-W1 14/11/2014

TRH C10 - C14 μg/L 50 Org-003 <50 119217-1 <50 || <50 LCS-W1 118%

TRH C15 - C28 μg/L 100 Org-003 <100 119217-1 <100 || <100 LCS-W1 110%

TRH C29 - C36 μg/L 100 Org-003 <100 119217-1 <100 || <100 LCS-W1 95%

TRH >C10 - C16 μg/L 50 Org-003 <50 119217-1 <50 || <50 LCS-W1 118%

TRH >C16 - C34 μg/L 100 Org-003 <100 119217-1 <100 || <100 LCS-W1 110%

TRH >C34 - C40 μg/L 100 Org-003 <100 119217-1 <100 || <100 LCS-W1 95%

Surrogate o-Terphenyl % Org-003 103 119217-1 96 || 101 || RPD: 5 LCS-W1 87%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W1 13/11/2014

Date analysed - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W1 13/11/2014

Naphthalene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 LCS-W1 80%

Acenaphthylene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 LCS-W1 81%

Phenanthrene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 LCS-W1 86%
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 LCS-W1 85%

Pyrene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 LCS-W1 86%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 LCS-W1 80%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 119217-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 LCS-W1 92%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 119217-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

115 119217-1 97 || 91 || RPD: 6 LCS-W1 116%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W3 13/11/2014

Date analysed - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W3 13/11/2014

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W3 95%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 119217-1 <0.1 || <0.1 LCS-W3 102%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W3 98%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W3 95%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W3 101%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 119217-1 <0.05 || <0.05 LCS-W3 100%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W3 95%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 119217-1 17 || 17 || RPD: 0 LCS-W3 98%
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W1 13/11/2014

Date analysed - 13/11/2
014

119217-1 13/11/2014 || 13/11/2014 LCS-W1 13/11/2014

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W1 99%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 119217-1 <0.1 || <0.1 LCS-W1 105%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W1 102%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 119217-1 1 || 1 || RPD: 0 LCS-W1 99%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W1 108%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 119217-1 <0.05 || <0.05 LCS-W1 100%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 119217-1 <1 || <1 LCS-W1 98%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 119217-1 16 || 17 || RPD: 6 LCS-W1 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 12/11/2
014

119217-1 12/11/2014 || 12/11/2014 LCS-W1 13/11/2014

Date analysed - 13/11/2
014

119217-1 12/11/2014 || 12/11/2014 LCS-W1 14/11/2014

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 119217-1 50 || 51 || RPD: 2 LCS-W1 95%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 119217-1 3.5 || 3.6 || RPD: 3 LCS-W1 101%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 119217-1 180 || 180 || RPD: 0 LCS-W1 96%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 119217-1 11 || 11 || RPD: 0 LCS-W1 94%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 119217-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 119217-1 45 || 44 || RPD: 2 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 119217-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 119217-1 45 || 44 || RPD: 2 LCS-W1 96%

Sulphate, SO4 mg/L 1 Inorg-081 <1 119217-1 19 || 19 || RPD: 0 LCS-W1 111%

Chloride, Cl mg/L 1 Inorg-081 <1 119217-1 360 || 350 || RPD: 3 LCS-W1 106%

Ionic Balance % Inorg-041 [NT] 119217-1 -0.13 || 1.7 || RPD: 233 [NR] [NR]
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 13/11/2
014

119217-1 12/11/2014 || 12/11/2014 LCS-W1 13/11/2014

Date analysed - 13/11/2
014

119217-1 12/11/2014 || 12/11/2014 LCS-W1 13/11/2014

pH pH Units Inorg-001 [NT] 119217-1 6.9 || 6.9 || RPD: 0 LCS-W1 103%

Total Suspended Solids mg/L 5 Inorg-019 <5 119217-1 <5 ||  [N/T] LCS-W1 91%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 119217-1 690 ||  [N/T] LCS-W1 95%

Electrical Conductivity μS/cm 1 Inorg-002 <1 119217-1 1200 || 1200 || RPD: 0 LCS-W1 104%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 119217-1 0.038 || 0.041 || RPD: 8 LCS-W1 109%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 119217-1 <0.005 || <0.005 LCS-W1 111%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 119217-1 <0.005 || <0.005 LCS-W1 96%

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 119217-1 <0.05 || <0.05 LCS-W1 102%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 119217-1 0.027 || 0.027 || RPD: 0 LCS-W1 110%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 119217-2 13/11/2014

Date analysed - [NT] [NT] 119217-2 13/11/2014

Arsenic-Dissolved μg/L [NT] [NT] 119217-2 95%

Cadmium-Dissolved μg/L [NT] [NT] 119217-2 102%

Chromium-Dissolved μg/L [NT] [NT] 119217-2 97%

Copper-Dissolved μg/L [NT] [NT] 119217-2 92%

Lead-Dissolved μg/L [NT] [NT] 119217-2 105%

Mercury-Dissolved μg/L [NT] [NT] 119217-2 116%

Nickel-Dissolved μg/L [NT] [NT] 119217-2 92%

Zinc-Dissolved μg/L [NT] [NT] 119217-2 98%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 119217-2 13/11/2014

Date analysed - [NT] [NT] 119217-2 13/11/2014

Arsenic-Total μg/L [NT] [NT] 119217-2 101%

Cadmium-Total μg/L [NT] [NT] 119217-2 106%

Chromium-Total μg/L [NT] [NT] 119217-2 99%

Copper-Total μg/L [NT] [NT] 119217-2 97%

Lead-Total μg/L [NT] [NT] 119217-2 105%

Mercury-Total μg/L [NT] [NT] 119217-2 108%

Nickel-Total μg/L [NT] [NT] 119217-2 96%

Zinc-Total μg/L [NT] [NT] 119217-2 101%

Page 13 of  16Envirolab Reference: 119217
Revision No:                R 00



Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 119217-2 13/11/2014

Date analysed - [NT] [NT] 119217-2 14/11/2014

Calcium - Dissolved mg/L [NT] [NT] 119217-2 #

Potassium - Dissolved mg/L [NT] [NT] 119217-2 96%

Sodium - Dissolved mg/L [NT] [NT] 119217-2 #

Magnesium - Dissolved mg/L [NT] [NT] 119217-2 91%

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Sulphate, SO4 mg/L [NT] [NT] [NR] [NR]

Chloride, Cl mg/L [NT] [NT] [NR] [NR]

Ionic Balance % [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 119217-2 12/11/2014 || 12/11/2014 119217-4 13/11/2014

Date analysed - 119217-2 12/11/2014 || 12/11/2014 119217-4 13/11/2014

Total Suspended Solids mg/L 119217-2 <5 || <5 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 119217-2 160 || 160 || RPD: 0 [NR] [NR]

Phosphorus - Total mg/L 119217-2 <0.05 ||  [N/T] 119217-4 99%
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Client Reference: NBHP-Water Quality Monitoring

Report Comments:
ION_BALANCE: # Percent recovery is not possible to report due to the inhomogeneous nature 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

TRACE METALS: In theory the total metal content should be higher than the dissolved 
metal content.  However, in some samples this is not the case.
The sample has been re-analysed for both Total and Dissolved 
and results have been confirmed.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: NBHP-Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

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.

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.
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: D Saunders

Sample log in details:
Your reference: NBHP-Ground Water Monitoring
Envirolab Reference: 121053
Date received: 16/12/2014
Date results expected to be reported: 23/12/14

Samples received in appropriate condition for analysis: YES
No. of samples provided 11 Waters
Turnaround time requested: Standard
Temperature on receipt (°C) 12.6
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 121053
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: D Saunders

Sample log in details:
Your Reference: NBHP-Ground Water Monitoring
No. of samples: 11 Waters
Date samples received / completed instructions received 16/12/2014 / 16/12/2014

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 23/12/14 / 23/12/14
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: NBHP-Ground Water Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121053-1 121053-2 121053-3 121053-4 121053-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date extracted - 19/12/2014 19/12/2014 19/12/2014 19/12/2014 19/12/2014 

Date analysed - 20/12/2014 20/12/2014 20/12/2014 20/12/2014 20/12/2014 

TRH C6 - C9 μg/L <10 21 <10 <10 <10

TRH C6 - C10 μg/L <10 31 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 31 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 99 100 101 100 98

Surrogate toluene-d8 % 100 100 100 99 99

Surrogate 4-BFB % 96 96 96 98 96

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121053-6 121053-7 121053-8 121053-9 121053-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date extracted - 19/12/2014 19/12/2014 19/12/2014 19/12/2014 19/12/2014 

Date analysed - 20/12/2014 20/12/2014 20/12/2014 20/12/2014 20/12/2014 

TRH C6 - C9 μg/L <10 18 <10 <10 <10

TRH C6 - C10 μg/L <10 19 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 11 <10 <10 <10

Benzene μg/L <1 8 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 100 99 101 102 101

Surrogate toluene-d8 % 99 100 99 99 99

Surrogate 4-BFB % 97 97 98 97 97
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Client Reference: NBHP-Ground Water Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121053-11

Your Reference ------------- Dup 1

Date Sampled ------------ 15/12/14 - 
16/12/14

Type of sample Water

Date extracted - 19/12/2014

Date analysed - 20/12/2014

TRH C6 - C9 μg/L <10

TRH C6 - C10 μg/L <10

TRH C6 - C10 less BTEX (F1) μg/L <10

Benzene μg/L <1

Toluene μg/L <1

Ethylbenzene μg/L <1

m+p-xylene μg/L <2

o-xylene μg/L <1

Naphthalene μg/L <1

Surrogate Dibromofluoromethane % 100

Surrogate toluene-d8 % 99

Surrogate 4-BFB % 99
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Client Reference: NBHP-Ground Water Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 121053-1 121053-2 121053-3 121053-4 121053-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date extracted - 18/12/2014 18/12/2014 18/12/2014 18/12/2014 18/12/2014 

Date analysed - 18/12/2014 18/12/2014 18/12/2014 18/12/2014 19/12/2014 

TRH C10 - C14 μg/L 550 200 97 120 62

TRH C15 - C28 μg/L 250 <100 110 190 <100

TRH C29 - C36 μg/L <100 <100 <100 130 <100

TRH >C10 - C16 μg/L 560 190 110 130 77

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L 560 190 110 130 77

TRH >C16 - C34 μg/L 260 100 130 290 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 116 118 122 105 136

svTRH (C10-C40) in Water 

Our Reference: UNITS 121053-6 121053-7 121053-8 121053-9 121053-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date extracted - 18/12/2014 18/12/2014 18/12/2014 18/12/2014 18/12/2014 

Date analysed - 19/12/2014 19/12/2014 19/12/2014 19/12/2014 19/12/2014 

TRH C10 - C14 μg/L 72 99 <50 110 220

TRH C15 - C28 μg/L 140 130 <100 <100 160

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L 78 110 61 110 240

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L 78 110 61 110 240

TRH >C16 - C34 μg/L 220 190 130 <100 190

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 135 106 104 121 119
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Client Reference: NBHP-Ground Water Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 121053-11

Your Reference ------------- Dup 1

Date Sampled ------------ 15/12/14 - 
16/12/14

Type of sample Water

Date extracted - 18/12/2014

Date analysed - 19/12/2014

TRH C10 - C14 μg/L 81

TRH C15 - C28 μg/L 160

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L 81

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L 81

TRH >C16 - C34 μg/L 230

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 116
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Client Reference: NBHP-Ground Water Monitoring

PAHs in Water

Our Reference: UNITS 121053-1 121053-2 121053-3 121053-4 121053-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date extracted - 18/12/2014 18/12/2014 18/12/2014 18/12/2014 18/12/2014 

Date analysed - 18/12/2014 18/12/2014 18/12/2014 18/12/2014 18/12/2014 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 129 111 94 110 101
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Client Reference: NBHP-Ground Water Monitoring

PAHs in Water

Our Reference: UNITS 121053-6 121053-7 121053-8 121053-9 121053-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date extracted - 18/12/2014 18/12/2014 18/12/2014 18/12/2014 18/12/2014 

Date analysed - 18/12/2014 18/12/2014 18/12/2014 18/12/2014 18/12/2014 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 112 128 98 118 131
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Client Reference: NBHP-Ground Water Monitoring

PAHs in Water

Our Reference: UNITS 121053-11

Your Reference ------------- Dup 1

Date Sampled ------------ 15/12/14 - 
16/12/14

Type of sample Water

Date extracted - 18/12/2014

Date analysed - 18/12/2014

Naphthalene μg/L <1

Acenaphthylene μg/L <1

Acenaphthene μg/L <1

Fluorene μg/L <1

Phenanthrene μg/L <1

Anthracene μg/L <1

Fluoranthene μg/L <1

Pyrene μg/L <1

Benzo(a)anthracene μg/L <1

Chrysene μg/L <1

Benzo(b,j+k)fluoranthene μg/L <2

Benzo(a)pyrene μg/L <1

Indeno(1,2,3-c,d)pyrene μg/L <1

Dibenzo(a,h)anthracene μg/L <1

Benzo(g,h,i)perylene μg/L <1

Benzo(a)pyrene TEQ μg/L <5

Total +ve PAH's μg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 132
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Client Reference: NBHP-Ground Water Monitoring

HM in water - dissolved 

Our Reference: UNITS 121053-1 121053-2 121053-3 121053-4 121053-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date prepared - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Date analysed - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Arsenic-Dissolved μg/L 2 <1 <1 2 2

Cadmium-Dissolved μg/L 0.7 0.1 0.2 0.1 <0.1

Chromium-Dissolved μg/L 2 <1 <1 1 <1

Copper-Dissolved μg/L 7 <1 1 11 <1

Lead-Dissolved μg/L <1 1 <1 1 <1

Mercury-Dissolved μg/L <0.05 0.06 <0.05 <0.05 <0.05 

Nickel-Dissolved μg/L 24 64 23 33 2

Zinc-Dissolved μg/L 140 180 46 140 51

HM in water - dissolved 

Our Reference: UNITS 121053-6 121053-7 121053-8 121053-9 121053-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date prepared - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Date analysed - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Arsenic-Dissolved μg/L <1 <1 <1 1 <1

Cadmium-Dissolved μg/L <0.1 <0.1 0.2 <0.1 <0.1

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 1 <1 5 5 <1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel-Dissolved μg/L 5 2 57 140 2

Zinc-Dissolved μg/L 14 28 120 330 14

HM in water - dissolved 

Our Reference: UNITS 121053-11

Your Reference ------------- Dup 1

Date Sampled ------------ 15/12/14 - 
16/12/14

Type of sample Water

Date prepared - 17/12/2014

Date analysed - 17/12/2014

Arsenic-Dissolved μg/L <1

Cadmium-Dissolved μg/L <0.1

Chromium-Dissolved μg/L <1

Copper-Dissolved μg/L 1

Lead-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Nickel-Dissolved μg/L 4

Zinc-Dissolved μg/L 13
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Client Reference: NBHP-Ground Water Monitoring

Ion Balance 

Our Reference: UNITS 121053-1 121053-2 121053-3 121053-4 121053-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date prepared - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Date analysed - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Calcium - Dissolved mg/L 16 5.9 8.8 39 31

Potassium - Dissolved mg/L 5.5 3.5 5.5 24 22

Sodium - Dissolved mg/L 160 490 76 240 33

Magnesium - Dissolved mg/L 9.5 74 12 32 5.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 32 <5 11 19 51

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 32 <5 11 19 51

Sulphate, SO4 mg/L 45 58 18 110 50

Chloride, Cl mg/L 210 860 130 450 42

Ionic Balance % 9.0 4.4 7.3 1.2 10

Ion Balance 

Our Reference: UNITS 121053-6 121053-7 121053-8 121053-9 121053-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date prepared - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Date analysed - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Calcium - Dissolved mg/L 16 9.1 5.2 13 10

Potassium - Dissolved mg/L 5.1 2.1 2.4 7.3 3.1

Sodium - Dissolved mg/L 28 53 28 730 43

Magnesium - Dissolved mg/L 2.3 3.3 4.9 100 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 35 20 14 31 16

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 35 20 14 31 16

Sulphate, SO4 mg/L 10 26 7 150 24

Chloride, Cl mg/L 41 56 53 1,300 51

Ionic Balance % 5.7 9.9 0.14 2.6 8.5

Page 10 of  21Envirolab Reference: 121053
Revision No:                R 00



Client Reference: NBHP-Ground Water Monitoring

Ion Balance 

Our Reference: UNITS 121053-11

Your Reference ------------- Dup 1

Date Sampled ------------ 15/12/14 - 
16/12/14

Type of sample Water

Date prepared - 17/12/2014

Date analysed - 17/12/2014

Calcium - Dissolved mg/L 15

Potassium - Dissolved mg/L 5.0

Sodium - Dissolved mg/L 28

Magnesium - Dissolved mg/L 2.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 36

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 36

Sulphate, SO4 mg/L 10

Chloride, Cl mg/L 42

Ionic Balance % 4.9
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Client Reference: NBHP-Ground Water Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 121053-1 121053-2 121053-3 121053-4 121053-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date prepared - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Date analysed - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

pH pH Units 5.8 4.6 5.2 5.6 6.2

Electrical Conductivity μS/cm 890 2,900 510 1,800 400

Total Dissolved Solids (grav) mg/L 500 2,000 260 1,200 210

Ammonia as N in water mg/L 0.13 0.11 0.10 0.34 0.86

Nitrate as N in water mg/L 0.016 <0.005 0.038 2.7 0.30

Nitrite as N in water mg/L <0.005 <0.005 0.017 0.047 0.01

Phosphate as P in water mg/L <0.005 <0.005 <0.005 0.013 0.82

Phosphorus - Total mg/L 0.07 <0.05 0.8 0.5 1.1

Miscellaneous Inorganics 

Our Reference: UNITS 121053-6 121053-7 121053-8 121053-9 121053-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

15/12/14 - 
16/12/14

Type of sample Water Water Water Water Water

Date prepared - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

Date analysed - 17/12/2014 17/12/2014 17/12/2014 17/12/2014 17/12/2014 

pH pH Units 6.1 5.6 5.6 5.4 5.6

Electrical Conductivity μS/cm 260 330 220 4,300 280

Total Dissolved Solids (grav) mg/L 140 160 130 2,800 130

Ammonia as N in water mg/L 0.072 0.048 <0.005 0.037 0.067 

Nitrate as N in water mg/L 0.35 0.064 0.012 <0.005 0.063

Nitrite as N in water mg/L 0.017 0.006 0.012 0.018 <0.005

Phosphate as P in water mg/L <0.005 0.006 <0.005 <0.005 0.007

Phosphorus - Total mg/L <0.05 0.2 <0.05 0.1 0.1

Miscellaneous Inorganics 

Our Reference: UNITS 121053-11

Your Reference ------------- Dup 1

Date Sampled ------------ 15/12/14 - 
16/12/14

Type of sample Water

Date prepared - 17/12/2014

Date analysed - 17/12/2014

pH pH Units 6.1

Electrical Conductivity μS/cm 250

Total Dissolved Solids (grav) mg/L 130

Ammonia as N in water mg/L 0.065

Nitrate as N in water mg/L 0.34

Nitrite as N in water mg/L 0.017

Phosphate as P in water mg/L <0.005

Phosphorus - Total mg/L <0.05
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Client Reference: NBHP-Ground Water Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 19/12/2
014

121053-7 19/12/2014 || 22/12/2014 LCS-W1 19/12/2014

Date analysed - 20/12/2
014

121053-7 20/12/2014 || 23/12/2014 LCS-W1 20/12/2014

TRH C6 - C9 μg/L 10 Org-016 <10 121053-7 18 || 19 || RPD: 5 LCS-W1 113%

TRH C6 - C10 μg/L 10 Org-016 <10 121053-7 19 || 20 || RPD: 5 LCS-W1 113%

Benzene μg/L 1 Org-016 <1 121053-7 8 || 7 || RPD: 13 LCS-W1 114%

Toluene μg/L 1 Org-016 <1 121053-7 <1 || <1 LCS-W1 111%

Ethylbenzene μg/L 1 Org-016 <1 121053-7 <1 || <1 LCS-W1 113%

m+p-xylene μg/L 2 Org-016 <2 121053-7 <2 || <2 LCS-W1 114%

o-xylene μg/L 1 Org-016 <1 121053-7 <1 || <1 LCS-W1 112%

Naphthalene μg/L 1 Org-013 <1 121053-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 99 121053-7 99 || 102 || RPD: 3 LCS-W1 95%

Surrogate toluene-d8 % Org-016 100 121053-7 100 || 100 || RPD: 0 LCS-W1 100%

Surrogate 4-BFB % Org-016 98 121053-7 97 || 98 || RPD: 1 LCS-W1 95%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 18/12/2
014

121053-1 18/12/2014 || 18/12/2014 LCS-W1 18/12/2014

Date analysed - 19/12/2
014

121053-1 18/12/2014 || 18/12/2014 LCS-W1 18/12/2014

TRH C10 - C14 μg/L 50 Org-003 <50 121053-1 550 || 550 || RPD: 0 LCS-W1 74%

TRH C15 - C28 μg/L 100 Org-003 <100 121053-1 250 || 300 || RPD: 18 LCS-W1 70%

TRH C29 - C36 μg/L 100 Org-003 <100 121053-1 <100 || <100 LCS-W1 92%

TRH >C10 - C16 μg/L 50 Org-003 <50 121053-1 560 || 570 || RPD: 2 LCS-W1 74%

TRH >C16 - C34 μg/L 100 Org-003 <100 121053-1 260 || 300 || RPD: 14 LCS-W1 70%

TRH >C34 - C40 μg/L 100 Org-003 <100 121053-1 <100 || <100 LCS-W1 92%

Surrogate o-Terphenyl % Org-003 113 121053-1 116 || 120 || RPD: 3 LCS-W1 102%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 18/12/2
014

121053-1 18/12/2014 || 18/12/2014 LCS-W4 18/12/2014

Date analysed - 18/12/2
014

121053-1 18/12/2014 || 18/12/2014 LCS-W4 18/12/2014

Naphthalene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 LCS-W4 83%

Acenaphthylene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 LCS-W4 93%

Phenanthrene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 LCS-W4 77%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 LCS-W4 63%

Pyrene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 LCS-W4 73%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 LCS-W4 78%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 121053-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 LCS-W4 117%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 121053-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

120 121053-1 129 || 102 || RPD: 23 LCS-W4 102%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 17/12/2
014

121053-8 17/12/2014 || 17/12/2014 LCS-W1 17/12/2014

Date analysed - 17/12/2
014

121053-8 17/12/2014 || 17/12/2014 LCS-W1 17/12/2014

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121053-8 <1 || <1 LCS-W1 97%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 121053-8 0.2 || 0.2 || RPD: 0 LCS-W1 101%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121053-8 <1 || <1 LCS-W1 91%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121053-8 5 || 5 || RPD: 0 LCS-W1 91%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121053-8 <1 || <1 LCS-W1 101%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 121053-8 <0.05 || <0.05 [NR] [NR]

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121053-8 57 || 58 || RPD: 2 LCS-W1 93%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121053-8 120 || 110 || RPD: 9 LCS-W1 95%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 14/12/2
014

121053-1 17/12/2014 || 17/12/2014 LCS-W1 17/12/2014

Date analysed - 17/12/2
014

121053-1 17/12/2014 || 17/12/2014 LCS-W1 17/12/2014

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121053-1 16 || 16 || RPD: 0 LCS-W1 102%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121053-1 5.5 || 5.4 || RPD: 2 LCS-W1 108%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121053-1 160 || 160 || RPD: 0 LCS-W1 98%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121053-1 9.5 || 9.3 || RPD: 2 LCS-W1 103%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 121053-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 121053-1 32 || 32 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 121053-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 121053-1 32 || 32 || RPD: 0 LCS-W1 100%

Sulphate, SO4 mg/L 1 Inorg-081 <1 121053-1 45 || 46 || RPD: 2 LCS-W1 103%

Chloride, Cl mg/L 1 Inorg-081 <1 121053-1 210 || 210 || RPD: 0 LCS-W1 92%

Ionic Balance % Inorg-041 [NT] 121053-1 9.0 || 8.5 || RPD: 6 [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 17/12/2
014

121053-1 17/12/2014 || 17/12/2014 LCS-W1 17/12/2014

Date analysed - 17/12/2
014

121053-1 17/12/2014 || 17/12/2014 LCS-W1 17/12/2014

pH pH Units Inorg-001 [NT] 121053-1 5.8 || 5.8 || RPD: 0 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 121053-1 890 || 890 || RPD: 0 LCS-W1 106%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 121053-1 500 || 500 || RPD: 0 LCS-W1 96%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 121053-1 0.13 || 0.13 || RPD: 0 LCS-W1 93%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 121053-1 0.016 || 0.014 || RPD: 13 LCS-W1 99%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 121053-1 <0.005 || 0.006 LCS-W1 105%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 121053-1 <0.005 || <0.005 LCS-W1 101%

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 121053-1 0.07 ||  [N/T] LCS-W1 100%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 121053-11 18/12/2014 || 18/12/2014 121053-2 18/12/2014

Date analysed - 121053-11 19/12/2014 || 19/12/2014 121053-2 18/12/2014

TRH C10 - C14 μg/L 121053-11 81 || 76 || RPD: 6 121053-2 122%

TRH C15 - C28 μg/L 121053-11 160 || <100 121053-2 117%

TRH C29 - C36 μg/L 121053-11 <100 || <100 121053-2 96%

TRH >C10 - C16 μg/L 121053-11 81 || 81 || RPD: 0 121053-2 122%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

TRH >C16 - C34 μg/L 121053-11 230 || 120 || RPD: 63 121053-2 117%

TRH >C34 - C40 μg/L 121053-11 <100 || <100 121053-2 96%

Surrogate o-Terphenyl % 121053-11 116 || 126 || RPD: 8 121053-2 101%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 121053-11 18/12/2014 || 18/12/2014 121053-2 18/12/2014

Date analysed - 121053-11 18/12/2014 || 18/12/2014 121053-2 18/12/2014

Naphthalene μg/L 121053-11 <1 || <1 121053-2 81%

Acenaphthylene μg/L 121053-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 121053-11 <1 || <1 [NR] [NR]

Fluorene μg/L 121053-11 <1 || <1 121053-2 82%

Phenanthrene μg/L 121053-11 <1 || <1 121053-2 73%

Anthracene μg/L 121053-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 121053-11 <1 || <1 121053-2 73%

Pyrene μg/L 121053-11 <1 || <1 121053-2 84%

Benzo(a)anthracene μg/L 121053-11 <1 || <1 [NR] [NR]

Chrysene μg/L 121053-11 <1 || <1 121053-2 78%

Benzo(b,j+k)fluoranthene μg/L 121053-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 121053-11 <1 || <1 121053-2 118%

Indeno(1,2,3-c,d)pyrene μg/L 121053-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 121053-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 121053-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 121053-11 132 || 130 || RPD: 2 121053-2 116%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 121053-1 17/12/2014 || 17/12/2014 121053-9 17/12/2014

Date analysed - 121053-1 17/12/2014 || 17/12/2014 121053-9 17/12/2014

Arsenic-Dissolved μg/L 121053-1 2 ||  [N/T] 121053-9 94%

Cadmium-Dissolved μg/L 121053-1 0.7 ||  [N/T] 121053-9 95%

Chromium-Dissolved μg/L 121053-1 2 ||  [N/T] 121053-9 87%

Copper-Dissolved μg/L 121053-1 7 ||  [N/T] 121053-9 99%

Lead-Dissolved μg/L 121053-1 <1 ||  [N/T] 121053-9 90%

Mercury-Dissolved μg/L 121053-1 <0.05 || <0.05 [NR] [NR]

Nickel-Dissolved μg/L 121053-1 24 ||  [N/T] 121053-9 90%

Zinc-Dissolved μg/L 121053-1 140 ||  [N/T] 121053-9 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 121053-11 17/12/2014 || 17/12/2014 121053-2 17/12/2014

Date analysed - 121053-11 17/12/2014 || 17/12/2014 121053-2 17/12/2014

Calcium - Dissolved mg/L 121053-11 15 || 16 || RPD: 6 121053-2 93%

Potassium - Dissolved mg/L 121053-11 5.0 || 5.1 || RPD: 2 121053-2 108%

Sodium - Dissolved mg/L 121053-11 28 || 28 || RPD: 0 121053-2 #

Magnesium - Dissolved mg/L 121053-11 2.3 || 2.3 || RPD: 0 121053-2 #

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 121053-11 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 121053-11 36 || 37 || RPD: 3 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 121053-11 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 121053-11 36 || 37 || RPD: 3 [NR] [NR]

Sulphate, SO4 mg/L 121053-11 10 || 10 || RPD: 0 121053-2 100%

Chloride, Cl mg/L 121053-11 42 || 41 || RPD: 2 121053-2 #

Ionic Balance % 121053-11 4.9 || 4.6 || RPD: 6 [NR] [NR]
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 121053-11 17/12/2014 || 17/12/2014 121053-2 17/12/2014

Date analysed - 121053-11 17/12/2014 || 17/12/2014 121053-2 17/12/2014

pH pH Units 121053-11 6.1 || 6.1 || RPD: 0 [NR] [NR]

Electrical Conductivity μS/cm 121053-11 250 || 250 || RPD: 0 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 121053-11 130 || 150 || RPD: 14 [NR] [NR]

Ammonia as N in water mg/L 121053-11 0.065 || 0.063 || RPD: 3 121053-2 71%

Nitrate as N in water mg/L 121053-11 0.34 || 0.34 || RPD: 0 121053-2 100%

Nitrite as N in water mg/L 121053-11 0.017 || 0.018 || RPD: 6 121053-2 97%

Phosphate as P in water mg/L 121053-11 <0.005 || <0.005 121053-2 84%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 121053-7 17/12/2014 || 17/12/2014 121053-8 17/12/2014

Date analysed - 121053-7 17/12/2014 || 17/12/2014 121053-8 17/12/2014

Mercury-Dissolved μg/L 121053-7 <0.05 || <0.05 121053-8 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 121053-7 17/12/2014 || 17/12/2014

Date analysed - 121053-7 17/12/2014 || 17/12/2014

Phosphorus - Total mg/L 121053-7 0.2 || 0.2 || RPD: 0 
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Client Reference: NBHP-Ground Water Monitoring

Report Comments:
METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

ION_BALANCE: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: NBHP-Ground Water Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

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.

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.
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: D Saunders

Sample log in details:
Your reference: NBHP-Ground Water Monitoring
Envirolab Reference: 121694
Date received: 7/1/2015
Date results expected to be reported: 14/01/15

Samples received in appropriate condition for analysis: YES
No. of samples provided 11 Waters
Turnaround time requested: Standard
Temperature on receipt (°C) 15.1
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 121694
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: D Saunders

Sample log in details:
Your Reference: NBHP-Ground Water Monitoring
No. of samples: 11 Waters
Date samples received / completed instructions received 7/1/2015 / 7/1/2015

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 14/01/15 / 14/01/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: NBHP-Ground Water Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121694-1 121694-2 121694-3 121694-4 121694-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 7/1/2015 7/1/2015 7/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date extracted - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

Date analysed - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 106 106 106 106 104

Surrogate toluene-d8 % 102 101 101 101 100

Surrogate 4-BFB % 100 99 98 101 100

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121694-6 121694-7 121694-8 121694-9 121694-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 6/1/2015 6/1/2015 6/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date extracted - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

Date analysed - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

TRH C6 - C9 μg/L <10 25 <10 <10 <10

TRH C6 - C10 μg/L <10 28 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 12 <10 <10 <10

Benzene μg/L <1 15 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 106 106 106 106 107

Surrogate toluene-d8 % 101 101 101 101 102

Surrogate 4-BFB % 99 99 101 100 102
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Client Reference: NBHP-Ground Water Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121694-11

Your Reference ------------- Dup 2

Date Sampled ------------ 6/1/2015

Type of sample Water

Date extracted - 8/01/2015

Date analysed - 8/01/2015

TRH C6 - C9 μg/L <10

TRH C6 - C10 μg/L <10

TRH C6 - C10 less BTEX (F1) μg/L <10

Benzene μg/L <1

Toluene μg/L <1

Ethylbenzene μg/L <1

m+p-xylene μg/L <2

o-xylene μg/L <1

Naphthalene μg/L <1

Surrogate Dibromofluoromethane % 106

Surrogate toluene-d8 % 101

Surrogate 4-BFB % 102
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Client Reference: NBHP-Ground Water Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 121694-1 121694-2 121694-3 121694-4 121694-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 7/1/2015 7/1/2015 7/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date extracted - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

Date analysed - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 200 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 240 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 85 79 88 83 84

svTRH (C10-C40) in Water 

Our Reference: UNITS 121694-6 121694-7 121694-8 121694-9 121694-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 6/1/2015 6/1/2015 6/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date extracted - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

Date analysed - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 88 87 87 87 82

svTRH (C10-C40) in Water 

Our Reference: UNITS 121694-11

Your Reference ------------- Dup 2

Date Sampled ------------ 6/1/2015

Type of sample Water

Date extracted - 12/01/2015

Date analysed - 12/01/2015

TRH C10 - C14 μg/L <50

TRH C15 - C28 μg/L <100

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50

TRH >C16 - C34 μg/L <100

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 83
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Client Reference: NBHP-Ground Water Monitoring

PAHs in Water

Our Reference: UNITS 121694-1 121694-2 121694-3 121694-4 121694-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 7/1/2015 7/1/2015 7/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date extracted - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

Date analysed - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 81 74 83 77 81
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Client Reference: NBHP-Ground Water Monitoring

PAHs in Water

Our Reference: UNITS 121694-6 121694-7 121694-8 121694-9 121694-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 6/1/2015 6/1/2015 6/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date extracted - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

Date analysed - 12/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 72 80 78 80 74
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Client Reference: NBHP-Ground Water Monitoring

PAHs in Water

Our Reference: UNITS 121694-11

Your Reference ------------- Dup 2

Date Sampled ------------ 6/1/2015

Type of sample Water

Date extracted - 12/01/2015

Date analysed - 12/01/2015

Naphthalene μg/L <1

Acenaphthylene μg/L <1

Acenaphthene μg/L <1

Fluorene μg/L <1

Phenanthrene μg/L <1

Anthracene μg/L <1

Fluoranthene μg/L <1

Pyrene μg/L <1

Benzo(a)anthracene μg/L <1

Chrysene μg/L <1

Benzo(b,j+k)fluoranthene μg/L <2

Benzo(a)pyrene μg/L <1

Indeno(1,2,3-c,d)pyrene μg/L <1

Dibenzo(a,h)anthracene μg/L <1

Benzo(g,h,i)perylene μg/L <1

Benzo(a)pyrene TEQ μg/L <5

Total +ve PAH's μg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 75
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Client Reference: NBHP-Ground Water Monitoring

HM in water - dissolved 

Our Reference: UNITS 121694-1 121694-2 121694-3 121694-4 121694-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 7/1/2015 7/1/2015 7/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2014 08/01/2014 08/01/2014 08/01/2014 08/01/2014 

Date analysed - 08/01/2014 08/01/2014 08/01/2014 08/01/2014 08/01/2014 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Cadmium-Dissolved μg/L 0.2 <0.1 <0.1 0.5 <0.1

Copper-Dissolved μg/L 2 <1 <1 5 <1

Iron-Dissolved μg/L 1,500 110,000 5,600 84,000 <10

Manganese-Dissolved μg/L 40 4,300 770 2,200 140

Lead-Dissolved μg/L 1 <1 <1 32 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel-Dissolved μg/L 5 66 11 170 3

Zinc-Dissolved μg/L 54 48 24 850 12

HM in water - dissolved 

Our Reference: UNITS 121694-6 121694-7 121694-8 121694-9 121694-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 6/1/2015 6/1/2015 6/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2014 08/01/2014 08/01/2014 08/01/2014 08/01/2014 

Date analysed - 08/01/2014 08/01/2014 08/01/2014 08/01/2014 08/01/2014 

Arsenic-Dissolved μg/L <1 <1 <1 <1 2

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Copper-Dissolved μg/L 2 2 6 <1 <1

Iron-Dissolved μg/L 26 38 6,200 57,000 7,500

Manganese-Dissolved μg/L 15 48 300 3,600 430

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel-Dissolved μg/L <1 <1 14 82 5

Zinc-Dissolved μg/L 5 9 36 330 5
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Client Reference: NBHP-Ground Water Monitoring

HM in water - dissolved 

Our Reference: UNITS 121694-11

Your Reference ------------- Dup 2

Date Sampled ------------ 6/1/2015

Type of sample Water

Date prepared - 08/01/2014

Date analysed - 08/01/2014

Arsenic-Dissolved μg/L <1

Cadmium-Dissolved μg/L <0.1

Copper-Dissolved μg/L 1

Iron-Dissolved μg/L 25

Manganese-Dissolved μg/L 15

Lead-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Nickel-Dissolved μg/L <1

Zinc-Dissolved μg/L 5
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Client Reference: NBHP-Ground Water Monitoring

Ion Balance 

Our Reference: UNITS 121694-1 121694-2 121694-3 121694-4 121694-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 7/1/2015 7/1/2015 7/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Calcium - Dissolved mg/L 3.4 5.5 3.8 11 9.3

Potassium - Dissolved mg/L 0.7 3.5 1.6 6.2 10

Sodium - Dissolved mg/L 190 590 46 1,200 26

Magnesium - Dissolved mg/L 14 80 9.6 160 1.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 9 18 15 <5 25

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 9 18 15 <5 25

Sulphate, SO4 mg/L 36 78 6 230 19

Chloride, Cl mg/L 230 920 78 1,800 35

Ionic Balance % 12 7.7 7.1 7.7 3.9

Ion Balance 

Our Reference: UNITS 121694-6 121694-7 121694-8 121694-9 121694-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 6/1/2015 6/1/2015 6/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Calcium - Dissolved mg/L 5.5 4.5 1 7.3 9.5

Potassium - Dissolved mg/L 0.7 0.8 1.0 4.6 1.8

Sodium - Dissolved mg/L 30 36 32 620 82

Magnesium - Dissolved mg/L 3.1 1.9 4.7 66 7.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 18 11 12 32 44

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 18 11 12 32 44

Sulphate, SO4 mg/L 4 10 4 200 27

Chloride, Cl mg/L 44 42 53 730 94

Ionic Balance % 4.2 10 0.97 13 7.0
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Client Reference: NBHP-Ground Water Monitoring

Ion Balance 

Our Reference: UNITS 121694-11

Your Reference ------------- Dup 2

Date Sampled ------------ 6/1/2015

Type of sample Water

Date prepared - 08/01/2015

Date analysed - 08/01/2015

Calcium - Dissolved mg/L 5.6

Potassium - Dissolved mg/L 0.7

Sodium - Dissolved mg/L 30

Magnesium - Dissolved mg/L 3.1

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 18

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 18

Sulphate, SO4 mg/L 4

Chloride, Cl mg/L 44

Ionic Balance % 5.7
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Client Reference: NBHP-Ground Water Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 121694-1 121694-2 121694-3 121694-4 121694-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 7/1/2015 7/1/2015 7/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

pH pH Units 5.1 5.2 5.4 3.6 5.7

Electrical Conductivity μS/cm 910 3,200 320 6,100 230

Total Dissolved Solids (grav) mg/L 480 1,700 170 3,400 140

Ammonia as N in water mg/L 0.018 0.16 0.019 0.061 0.20

Nitrate as N in water mg/L 0.006 0.005 0.040 0.009 0.15

Nitrite as N in water mg/L <0.005 <0.005 0.007 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.059

Miscellaneous Inorganics 

Our Reference: UNITS 121694-6 121694-7 121694-8 121694-9 121694-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 6/1/2015 6/1/2015 6/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

pH pH Units 5.5 5.2 5.3 5.5 5.9

Electrical Conductivity μS/cm 190 180 210 2,800 450

Total Dissolved Solids (grav) mg/L 100 130 100 1,500 280

Ammonia as N in water mg/L 0.023 0.017 0.007 0.051 0.095 

Nitrate as N in water mg/L 0.37 0.056 <0.005 <0.005 <0.005 

Nitrite as N in water mg/L 0.041 <0.005 <0.005 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.008

Miscellaneous Inorganics 

Our Reference: UNITS 121694-11

Your Reference ------------- Dup 2

Date Sampled ------------ 6/1/2015

Type of sample Water

Date prepared - 08/01/2015

Date analysed - 08/01/2015

pH pH Units 5.6

Electrical Conductivity μS/cm 200

Total Dissolved Solids (grav) mg/L 120

Ammonia as N in water mg/L 0.019

Nitrate as N in water mg/L 0.37

Nitrite as N in water mg/L 0.041

Phosphate as P in water mg/L <0.005
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Client Reference: NBHP-Ground Water Monitoring

Metals in Waters - Total

Our Reference: UNITS 121694-1 121694-2 121694-3 121694-4 121694-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 7/1/2015 7/1/2015 7/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 09/01/2015 09/01/2015 09/01/2015 09/01/2015 09/01/2015 

Date analysed - 09/01/2015 09/01/2015 09/01/2015 09/01/2015 09/01/2015 

Phosphorus - Total mg/L <0.05 <0.05 0.4 0.4 0.7

Metals in Waters - Total

Our Reference: UNITS 121694-6 121694-7 121694-8 121694-9 121694-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 6/1/2015 6/1/2015 6/1/2015 7/1/2015 7/1/2015

Type of sample Water Water Water Water Water

Date prepared - 09/01/2015 09/01/2015 09/01/2015 09/01/2015 09/01/2015 

Date analysed - 09/01/2015 09/01/2015 09/01/2015 09/01/2015 09/01/2015 

Phosphorus - Total mg/L <0.05 0.2 <0.05 0.5 0.1

Metals in Waters - Total

Our Reference: UNITS 121694-11

Your Reference ------------- Dup 2

Date Sampled ------------ 6/1/2015

Type of sample Water

Date prepared - 09/01/2015

Date analysed - 09/01/2015

Phosphorus - Total mg/L <0.05
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Client Reference: NBHP-Ground Water Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 08/01/2
015

121694-1 8/01/2015 || 9/01/2015 LCS-W2 08/01/2015

Date analysed - 08/01/2
015

121694-1 8/01/2015 || 10/01/2015 LCS-W2 08/01/2015

TRH C6 - C9 μg/L 10 Org-016 <10 121694-1 <10 || <10 LCS-W2 107%

TRH C6 - C10 μg/L 10 Org-016 <10 121694-1 <10 || <10 LCS-W2 107%

Benzene μg/L 1 Org-016 <1 121694-1 <1 || <1 LCS-W2 104%

Toluene μg/L 1 Org-016 <1 121694-1 <1 || <1 LCS-W2 105%

Ethylbenzene μg/L 1 Org-016 <1 121694-1 <1 || <1 LCS-W2 108%

m+p-xylene μg/L 2 Org-016 <2 121694-1 <2 || <2 LCS-W2 110%

o-xylene μg/L 1 Org-016 <1 121694-1 <1 || <1 LCS-W2 109%

Naphthalene μg/L 1 Org-013 <1 121694-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 105 121694-1 106 || 102 || RPD: 4 LCS-W2 105%

Surrogate toluene-d8 % Org-016 101 121694-1 102 || 100 || RPD: 2 LCS-W2 101%

Surrogate 4-BFB % Org-016 101 121694-1 100 || 101 || RPD: 1 LCS-W2 105%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 12/01/2
015

121694-1 12/01/2015 || 12/01/2015 LCS-W2 12/01/2015

Date analysed - 12/01/2
015

121694-1 12/01/2015 || 12/01/2015 LCS-W2 12/01/2015

TRH C10 - C14 μg/L 50 Org-003 <50 121694-1 <50 || <50 LCS-W2 102%

TRH C15 - C28 μg/L 100 Org-003 <100 121694-1 <100 || <100 LCS-W2 108%

TRH C29 - C36 μg/L 100 Org-003 <100 121694-1 <100 || <100 LCS-W2 84%

TRH >C10 - C16 μg/L 50 Org-003 <50 121694-1 <50 || <50 LCS-W2 102%

TRH >C16 - C34 μg/L 100 Org-003 <100 121694-1 <100 || <100 LCS-W2 108%

TRH >C34 - C40 μg/L 100 Org-003 <100 121694-1 <100 || <100 LCS-W2 84%

Surrogate o-Terphenyl % Org-003 99 121694-1 85 || 84 || RPD: 1 LCS-W2 71%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 12/01/2
015

121694-1 12/01/2015 || 12/01/2015 LCS-W2 12/01/2015

Date analysed - 12/01/2
015

121694-1 12/01/2015 || 12/01/2015 LCS-W2 12/01/2015

Naphthalene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 LCS-W2 73%

Acenaphthylene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 LCS-W2 83%

Phenanthrene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 LCS-W2 77%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 LCS-W2 76%

Pyrene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 LCS-W2 89%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 LCS-W2 71%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 121694-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 LCS-W2 82%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 121694-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

84 121694-1 81 || 79 || RPD: 2 LCS-W2 91%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 08/01/2
015

121694-1 08/01/2014 || 08/01/2014 LCS-W1 08/01/2015

Date analysed - 08/01/2
015

121694-1 08/01/2014 || 08/01/2014 LCS-W1 08/01/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121694-1 <1 ||  [N/T] LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 121694-1 0.2 ||  [N/T] LCS-W1 103%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121694-1 2 ||  [N/T] LCS-W1 94%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 121694-1 1500 ||  [N/T] LCS-W1 105%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 121694-1 40 ||  [N/T] LCS-W1 98%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121694-1 1 ||  [N/T] LCS-W1 108%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 121694-1 <0.05 || <0.05 LCS-W1 96%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121694-1 5 ||  [N/T] LCS-W1 99%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121694-1 54 ||  [N/T] LCS-W1 102%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - [NT] 121694-6 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

Date analysed - [NT] 121694-6 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121694-6 5.5 || 5.5 || RPD: 0 LCS-W1 101%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121694-6 0.7 || 0.7 || RPD: 0 LCS-W1 104%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121694-6 30 || 30 || RPD: 0 LCS-W1 109%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 121694-6 3.1 || 3.1 || RPD: 0 LCS-W1 103%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 121694-6 <5 ||  [N/T] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 121694-6 18 ||  [N/T] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 121694-6 <5 ||  [N/T] [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 121694-6 18 ||  [N/T] LCS-W1 104%

Sulphate, SO4 mg/L 1 Inorg-081 <1 121694-6 4 ||  [N/T] LCS-W1 103%

Chloride, Cl mg/L 1 Inorg-081 <1 121694-6 44 ||  [N/T] LCS-W1 90%

Ionic Balance % Inorg-041 [NT] 121694-6 4.2 ||  [N/T] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 08/01/2
015

121694-1 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

Date analysed - 08/01/2
015

121694-1 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

pH pH Units Inorg-001 [NT] 121694-1 5.1 || 4.9 || RPD: 4 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 121694-1 910 || 860 || RPD: 6 LCS-W1 104%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 121694-1 480 || 490 || RPD: 2 LCS-W1 96%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 121694-1 0.018 || 0.014 || RPD: 25 LCS-W1 101%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 121694-1 0.006 || 0.007 || RPD: 15 LCS-W1 101%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 121694-1 <0.005 || <0.005 LCS-W1 104%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 121694-1 <0.005 || <0.005 LCS-W1 92%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Total Base ll Duplicate ll %RPD

Date prepared - 09/01/2
015

121694-1 09/01/2015 || 09/01/2015 LCS-W1 09/01/2015

Date analysed - 09/01/2
015

121694-1 09/01/2015 || 09/01/2015 LCS-W1 09/01/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 121694-1 <0.05 || <0.05 LCS-W1 107%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 121694-7 8/01/2015 || 9/01/2015

Date analysed - 121694-7 8/01/2015 || 10/01/2015

TRH C6 - C9 μg/L 121694-7 25 || 24 || RPD: 4 

TRH C6 - C10 μg/L 121694-7 28 || 24 || RPD: 15 

Benzene μg/L 121694-7 15 || 13 || RPD: 14 

Toluene μg/L 121694-7 <1 || <1

Ethylbenzene μg/L 121694-7 <1 || <1

m+p-xylene μg/L 121694-7 <2 || <2

o-xylene μg/L 121694-7 <1 || <1

Naphthalene μg/L 121694-7 <1 || <1

Surrogate
Dibromofluoromethane

% 121694-7 106 || 102 || RPD: 4 

Surrogate toluene-d8 % 121694-7 101 || 100 || RPD: 1 

Surrogate 4-BFB % 121694-7 99 || 98 || RPD: 1 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 121694-11 12/01/2015 || 12/01/2015 121694-2 12/01/2015

Date analysed - 121694-11 12/01/2015 || 12/01/2015 121694-2 12/01/2015

TRH C10 - C14 μg/L 121694-11 <50 || <50 121694-2 127%

TRH C15 - C28 μg/L 121694-11 <100 || <100 121694-2 124%

TRH C29 - C36 μg/L 121694-11 <100 || <100 121694-2 91%

TRH >C10 - C16 μg/L 121694-11 <50 || <50 121694-2 127%

TRH >C16 - C34 μg/L 121694-11 <100 || <100 121694-2 124%

TRH >C34 - C40 μg/L 121694-11 <100 || <100 121694-2 91%

Surrogate o-Terphenyl % 121694-11 83 || 95 || RPD: 13 121694-2 83%
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 121694-11 12/01/2015 || 12/01/2015 121694-2 12/01/2015

Date analysed - 121694-11 12/01/2015 || 12/01/2015 121694-2 12/01/2015

Naphthalene μg/L 121694-11 <1 || <1 121694-2 73%

Acenaphthylene μg/L 121694-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 121694-11 <1 || <1 [NR] [NR]

Fluorene μg/L 121694-11 <1 || <1 121694-2 80%

Phenanthrene μg/L 121694-11 <1 || <1 121694-2 74%

Anthracene μg/L 121694-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 121694-11 <1 || <1 121694-2 73%

Pyrene μg/L 121694-11 <1 || <1 121694-2 85%

Benzo(a)anthracene μg/L 121694-11 <1 || <1 [NR] [NR]

Chrysene μg/L 121694-11 <1 || <1 121694-2 70%

Benzo(b,j+k)fluoranthene μg/L 121694-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 121694-11 <1 || <1 121694-2 82%

Indeno(1,2,3-c,d)pyrene μg/L 121694-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 121694-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 121694-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 121694-11 75 || 82 || RPD: 9 121694-2 81%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 121694-11 08/01/2014 || 08/01/2014 121694-2 08/01/2015

Date analysed - 121694-11 08/01/2014 || 08/01/2014 121694-2 08/01/2015

Mercury-Dissolved μg/L 121694-11 <0.05 || <0.05 121694-2 92%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 121694-1 08/01/2015 || 08/01/2015 121694-2 08/01/2015

Date analysed - 121694-1 08/01/2015 || 08/01/2015 121694-2 08/01/2015

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 121694-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 121694-1 9 || 9 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 121694-1 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 121694-1 9 || 9 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 121694-1 36 || 35 || RPD: 3 121694-2 #

Chloride, Cl mg/L 121694-1 230 || 230 || RPD: 0 121694-2 #
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 121694-11 08/01/2015 || 08/01/2015 121694-2 08/01/2015

Date analysed - 121694-11 08/01/2015 || 08/01/2015 121694-2 08/01/2015

pH pH Units 121694-11 5.6 || 5.6 || RPD: 0 [NR] [NR]

Electrical Conductivity μS/cm 121694-11 200 || 200 || RPD: 0 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 121694-11 120 || 120 || RPD: 0 [NR] [NR]

Ammonia as N in water mg/L 121694-11 0.019 || 0.019 || RPD: 0 121694-2 103%

Nitrate as N in water mg/L 121694-11 0.37 || 0.38 || RPD: 3 121694-2 96%

Nitrite as N in water mg/L 121694-11 0.041 || 0.040 || RPD: 2 121694-2 110%

Phosphate as P in water mg/L 121694-11 <0.005 || <0.005 121694-2 89%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Total Base + Duplicate + %RPD

Date prepared - 121694-9 09/01/2015 || 09/01/2015 121694-2 09/01/2015

Date analysed - 121694-9 09/01/2015 || 09/01/2015 121694-2 09/01/2015

Phosphorus - Total mg/L 121694-9 0.5 || 0.5 || RPD: 0 121694-2 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 121694-7 08/01/2014 || 08/01/2014

Date analysed - 121694-7 08/01/2014 || 08/01/2014

Arsenic-Dissolved μg/L 121694-7 <1 || <1

Cadmium-Dissolved μg/L 121694-7 <0.1 || <0.1

Copper-Dissolved μg/L 121694-7 2 || 2 || RPD: 0 

Iron-Dissolved μg/L 121694-7 38 || 35 || RPD: 8 

Manganese-Dissolved μg/L 121694-7 48 || 47 || RPD: 2 

Lead-Dissolved μg/L 121694-7 <1 || <1

Mercury-Dissolved μg/L 121694-7 <0.05 ||  [N/T]

Nickel-Dissolved μg/L 121694-7 <1 || <1

Zinc-Dissolved μg/L 121694-7 9 || 9 || RPD: 0 

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 121694-11 08/01/2015 || 08/01/2015

Date analysed - 121694-11 08/01/2015 || 08/01/2015

Calcium - Dissolved mg/L 121694-11 5.6 ||  [N/T]

Potassium - Dissolved mg/L 121694-11 0.7 ||  [N/T]

Sodium - Dissolved mg/L 121694-11 30 ||  [N/T]

Magnesium - Dissolved mg/L 121694-11 3.1 ||  [N/T]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 121694-11 <5 || <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 121694-11 18 || 18 || RPD: 0 

Carbonate Alkalinity as 

CaCO3

mg/L 121694-11 <5 || <5

Total Alkalinity  as CaCO3 mg/L 121694-11 18 || 18 || RPD: 0 
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Client Reference: NBHP-Ground Water Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Sulphate, SO4 mg/L 121694-11 4 || 4 || RPD: 0 

Chloride, Cl mg/L 121694-11 44 || 44 || RPD: 0 

Ionic Balance % 121694-11 5.7 ||  [N/T]
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Client Reference: NBHP-Ground Water Monitoring

Report Comments:
SO4# Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.
Cl # Percent recovery not available due to matrix interference, however an acceptable recovery 
was achieved for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: NBHP-Ground Water Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

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.

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.
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: D Saunders

Sample log in details:
Your reference: NBHP-Water Quality Monitoring
Envirolab Reference: 121693
Date received: 7/1/2015
Date results expected to be reported: 14/01/15

Samples received in appropriate condition for analysis: YES
No. of samples provided 7 Waters
Turnaround time requested: Standard
Temperature on receipt (°C) 15.3
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 121693
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: D Saunders

Sample log in details:
Your Reference: NBHP-Water Quality Monitoring
No. of samples: 7 Waters
Date samples received / completed instructions received 7/1/2015 / 7/1/2015

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 14/01/15 / 14/01/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: NBHP-Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121693-1 121693-2 121693-3 121693-4 121693-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 6/01/2015 6/01/2015 6/01/2015 6/01/2015 6/01/2015

Type of sample Water Water Water Water Water

Date extracted - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

Date analysed - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 106 106 105 105 106

Surrogate toluene-d8 % 102 101 100 101 101

Surrogate 4-BFB % 100 101 100 101 101

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 121693-6 121693-7

Your Reference ------------- SW6 Dup 1

Date Sampled ------------ 6/01/2015 6/01/2015

Type of sample Water Water

Date extracted - 8/01/2015 8/01/2015 

Date analysed - 8/01/2015 8/01/2015 

TRH C6 - C9 μg/L <10 <10

TRH C6 - C10 μg/L <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10

Benzene μg/L <1 <1

Toluene μg/L <1 <1

Ethylbenzene μg/L <1 <1

m+p-xylene μg/L <2 <2

o-xylene μg/L <1 <1

Naphthalene μg/L <1 <1

Surrogate Dibromofluoromethane % 105 106

Surrogate toluene-d8 % 100 100

Surrogate 4-BFB % 102 102
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Client Reference: NBHP-Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 121693-1 121693-2 121693-3 121693-4 121693-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 6/01/2015 6/01/2015 6/01/2015 6/01/2015 6/01/2015

Type of sample Water Water Water Water Water

Date extracted - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 79 94 76 97 78

svTRH (C10-C40) in Water 

Our Reference: UNITS 121693-6 121693-7

Your Reference ------------- SW6 Dup 1

Date Sampled ------------ 6/01/2015 6/01/2015

Type of sample Water Water

Date extracted - 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 82 82
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Client Reference: NBHP-Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 121693-1 121693-2 121693-3 121693-4 121693-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 6/01/2015 6/01/2015 6/01/2015 6/01/2015 6/01/2015

Type of sample Water Water Water Water Water

Date extracted - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

Date analysed - 8/01/2015 8/01/2015 8/01/2015 8/01/2015 8/01/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 96 96 91 99 96
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Client Reference: NBHP-Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 121693-6 121693-7

Your Reference ------------- SW6 Dup 1

Date Sampled ------------ 6/01/2015 6/01/2015

Type of sample Water Water

Date extracted - 8/01/2015 8/01/2015 

Date analysed - 8/01/2015 8/01/2015 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 96 91
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Client Reference: NBHP-Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 121693-1 121693-2 121693-3 121693-4 121693-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 6/01/2015 6/01/2015 6/01/2015 6/01/2015 6/01/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Arsenic-Dissolved μg/L <1 <1 <1 2 <1

Copper-Dissolved μg/L 1 <1 <1 20 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 7 8 14 58 13

Nickel-Dissolved μg/L <1 <1 <1 1 2

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 750 450 410 180 700

Manganese-Dissolved μg/L 41 36 38 16 190

HM in water - dissolved 

Our Reference: UNITS 121693-6 121693-7

Your Reference ------------- SW6 Dup 1

Date Sampled ------------ 6/01/2015 6/01/2015

Type of sample Water Water

Date prepared - 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 

Arsenic-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 2 1

Lead-Dissolved μg/L <1 <1

Zinc-Dissolved μg/L 7 7

Nickel-Dissolved μg/L <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 420 720

Manganese-Dissolved μg/L 21 39
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Client Reference: NBHP-Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 121693-1 121693-2 121693-3 121693-4 121693-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 6/01/2015 6/01/2015 6/01/2015 6/01/2015 6/01/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Arsenic-Total μg/L <1 <1 <1 2 <1

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Copper-Total μg/L 1 <1 <1 19 10

Lead-Total μg/L <1 <1 <1 <1 2

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel-Total μg/L <1 <1 <1 1 3

Zinc-Total μg/L 7 7 14 59 19

Iron-Total μg/L 910 620 990 210 1,900

Manganese-Total μg/L 42 39 39 20 220

HM in water - total 

Our Reference: UNITS 121693-6 121693-7

Your Reference ------------- SW6 Dup 1

Date Sampled ------------ 6/01/2015 6/01/2015

Type of sample Water Water

Date prepared - 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 

Arsenic-Total μg/L <1 <1

Cadmium-Total μg/L <0.1 <0.1

Copper-Total μg/L 2 1

Lead-Total μg/L <1 <1

Mercury-Total μg/L <0.05 <0.05 

Nickel-Total μg/L <1 <1

Zinc-Total μg/L 8 7

Iron-Total μg/L 840 910

Manganese-Total μg/L 25 43
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Client Reference: NBHP-Water Quality Monitoring

Metals in Waters - Total

Our Reference: UNITS 121693-1 121693-2 121693-3 121693-4 121693-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 6/01/2015 6/01/2015 6/01/2015 6/01/2015 6/01/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 09/01/2015 09/01/2015 09/01/2015 09/01/2015 09/01/2015 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Metals in Waters - Total

Our Reference: UNITS 121693-6 121693-7

Your Reference ------------- SW6 Dup 1

Date Sampled ------------ 6/01/2015 6/01/2015

Type of sample Water Water

Date prepared - 08/01/2015 08/01/2015 

Date analysed - 09/01/2015 09/01/2015 

Phosphorus - Total mg/L <0.05 <0.05 
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Client Reference: NBHP-Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 121693-1 121693-2 121693-3 121693-4 121693-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 6/01/2015 6/01/2015 6/01/2015 6/01/2015 6/01/2015

Type of sample Water Water Water Water Water

Date prepared - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 08/01/2015 08/01/2015 08/01/2015 

pH pH Units 7.1 6.9 6.5 6.9 6.6

Electrical Conductivity μS/cm 420 550 310 270 430

Total Dissolved Solids (grav) mg/L 230 310 160 150 230

Total Suspended Solids mg/L 10 <5 5 <5 18

Nitrate as N in water mg/L 0.014 0.82 0.065 0.031 0.066 

Nitrite as N in water mg/L <0.005 0.086 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.022 0.15 0.018 0.021 0.037 

Phosphate as P in water mg/L 0.011 0.010 <0.005 0.007 <0.005

Chloride, Cl mg/L 77 120 43 36 82

Sulphate, SO4 mg/L 9 12 17 10 17

Miscellaneous Inorganics 

Our Reference: UNITS 121693-6 121693-7

Your Reference ------------- SW6 Dup 1

Date Sampled ------------ 6/01/2015 6/01/2015

Type of sample Water Water

Date prepared - 08/01/2015 08/01/2015 

Date analysed - 08/01/2015 08/01/2015 

pH pH Units 7.1 7.0

Electrical Conductivity μS/cm 280 420

Total Dissolved Solids (grav) mg/L 150 230

Total Suspended Solids mg/L 9 5

Nitrate as N in water mg/L 0.041 0.013 

Nitrite as N in water mg/L <0.005 <0.005 

Ammonia as N in water mg/L 0.051 0.023 

Phosphate as P in water mg/L <0.005 0.009

Chloride, Cl mg/L 38 77

Sulphate, SO4 mg/L 13 11
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Client Reference: NBHP-Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 08/01/2
015

121693-1 8/01/2015 || 9/01/2015 LCS-W1 08/01/2015

Date analysed - 08/01/2
015

121693-1 8/01/2015 || 10/01/2015 LCS-W1 08/01/2015

TRH C6 - C9 μg/L 10 Org-016 <10 121693-1 <10 || <10 LCS-W1 93%

TRH C6 - C10 μg/L 10 Org-016 <10 121693-1 <10 || <10 LCS-W1 93%

Benzene μg/L 1 Org-016 <1 121693-1 <1 || <1 LCS-W1 92%

Toluene μg/L 1 Org-016 <1 121693-1 <1 || <1 LCS-W1 94%

Ethylbenzene μg/L 1 Org-016 <1 121693-1 <1 || <1 LCS-W1 91%

m+p-xylene μg/L 2 Org-016 <2 121693-1 <2 || <2 LCS-W1 93%

o-xylene μg/L 1 Org-016 <1 121693-1 <1 || <1 LCS-W1 91%

Naphthalene μg/L 1 Org-013 <1 121693-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 103 121693-1 106 || 105 || RPD: 1 LCS-W1 103%

Surrogate toluene-d8 % Org-016 100 121693-1 102 || 101 || RPD: 1 LCS-W1 101%

Surrogate 4-BFB % Org-016 103 121693-1 100 || 104 || RPD: 4 LCS-W1 100%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 08/01/2
015

121693-1 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

Date analysed - 08/01/2
015

121693-1 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

TRH C10 - C14 μg/L 50 Org-003 <50 121693-1 <50 || <50 LCS-W1 114%

TRH C15 - C28 μg/L 100 Org-003 <100 121693-1 <100 || <100 LCS-W1 95%

TRH C29 - C36 μg/L 100 Org-003 <100 121693-1 <100 || <100 LCS-W1 77%

TRH >C10 - C16 μg/L 50 Org-003 <50 121693-1 <50 || <50 LCS-W1 114%

TRH >C16 - C34 μg/L 100 Org-003 <100 121693-1 <100 || <100 LCS-W1 95%

TRH >C34 - C40 μg/L 100 Org-003 <100 121693-1 <100 || <100 LCS-W1 77%

Surrogate o-Terphenyl % Org-003 70 121693-1 79 || 86 || RPD: 8 LCS-W1 70%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 8/01/20
15

121693-1 8/01/2015 || 8/01/2015 LCS-W2 8/01/2015

Date analysed - 08/01/2
015

121693-1 8/01/2015 || 8/01/2015 LCS-W2 08/01/2015

Naphthalene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 LCS-W2 86%

Acenaphthylene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 LCS-W2 87%

Phenanthrene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 LCS-W2 80%
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 LCS-W2 79%

Pyrene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 LCS-W2 91%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 LCS-W2 73%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 121693-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 LCS-W2 84%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 121693-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

77 121693-1 96 || 95 || RPD: 1 LCS-W2 87%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 08/01/2
015

121693-4 08/01/2015 || 08/01/2015 LCS-W2 08/01/2015

Date analysed - 08/01/2
015

121693-4 08/01/2015 || 08/01/2015 LCS-W2 08/01/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121693-4 2 || 1 || RPD: 67 LCS-W2 102%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121693-4 20 || 20 || RPD: 0 LCS-W2 98%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121693-4 <1 || <1 LCS-W2 101%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121693-4 58 || 58 || RPD: 0 LCS-W2 102%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 121693-4 1 || 1 || RPD: 0 LCS-W2 100%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 121693-4 <0.05 || <0.05 LCS-W2 94%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 121693-4 <0.1 || <0.1 LCS-W2 103%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 121693-4 180 || 180 || RPD: 0 LCS-W2 106%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 121693-4 16 || 16 || RPD: 0 LCS-W2 99%
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 08/01/2
015

[NT] [NT] LCS-W2 08/01/2015

Date analysed - 08/01/2
015

[NT] [NT] LCS-W2 08/01/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 103%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W2 110%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 98%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 113%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W2 94%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 103%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 107%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 [NT] [NT] LCS-W2 105%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 [NT] [NT] LCS-W2 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Total Base ll Duplicate ll %RPD

Date prepared - 08/01/2
015

121693-2 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

Date analysed - 09/01/2
015

121693-2 09/01/2015 || 09/01/2015 LCS-W1 09/01/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 121693-2 <0.05 || <0.05 LCS-W1 107%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 08/01/2
015

121693-1 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

Date analysed - 08/01/2
015

121693-1 08/01/2015 || 08/01/2015 LCS-W1 08/01/2015

pH pH Units Inorg-001 [NT] 121693-1 7.1 || 7.0 || RPD: 1 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 121693-1 420 || 420 || RPD: 0 LCS-W1 93%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 121693-1 230 || 230 || RPD: 0 LCS-W1 93%

Total Suspended Solids mg/L 5 Inorg-019 <5 121693-1 10 || 10 || RPD: 0 LCS-W1 102%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 121693-1 0.014 || 0.015 || RPD: 7 LCS-W1 101%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 121693-1 <0.005 || <0.005 LCS-W1 108%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 121693-1 0.022 || 0.021 || RPD: 5 LCS-W1 105%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 121693-1 0.011 || 0.011 || RPD: 0 LCS-W1 92%

Chloride, Cl mg/L 1 Inorg-081 <1 121693-1 77 || 77 || RPD: 0 LCS-W1 103%

Sulphate, SO4 mg/L 1 Inorg-081 <1 121693-1 9 || 11 || RPD: 20 LCS-W1 90%
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 121693-2 08/01/2015

Date analysed - [NT] [NT] 121693-2 08/01/2015

TRH C10 - C14 μg/L [NT] [NT] 121693-2 119%

TRH C15 - C28 μg/L [NT] [NT] 121693-2 99%

TRH C29 - C36 μg/L [NT] [NT] 121693-2 71%

TRH >C10 - C16 μg/L [NT] [NT] 121693-2 119%

TRH >C16 - C34 μg/L [NT] [NT] 121693-2 99%

TRH >C34 - C40 μg/L [NT] [NT] 121693-2 71%

Surrogate o-Terphenyl % [NT] [NT] 121693-2 76%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 121693-2 8/01/2015

Date analysed - [NT] [NT] 121693-2 8/01/2015

Naphthalene μg/L [NT] [NT] 121693-2 79%

Acenaphthylene μg/L [NT] [NT] [NR] [NR]

Acenaphthene μg/L [NT] [NT] [NR] [NR]

Fluorene μg/L [NT] [NT] 121693-2 81%

Phenanthrene μg/L [NT] [NT] 121693-2 75%

Anthracene μg/L [NT] [NT] [NR] [NR]

Fluoranthene μg/L [NT] [NT] 121693-2 75%

Pyrene μg/L [NT] [NT] 121693-2 87%

Benzo(a)anthracene μg/L [NT] [NT] [NR] [NR]

Chrysene μg/L [NT] [NT] 121693-2 72%

Benzo(b,j+k)fluoranthene μg/L [NT] [NT] [NR] [NR]

Benzo(a)pyrene μg/L [NT] [NT] 121693-2 84%

Indeno(1,2,3-c,d)pyrene μg/L [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene μg/L [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene μg/L [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-d14 % [NT] [NT] 121693-2 94%
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Client Reference: NBHP-Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 121693-2 08/01/2015

Date analysed - [NT] [NT] 121693-2 08/01/2015

Arsenic-Dissolved μg/L [NT] [NT] 121693-2 102%

Copper-Dissolved μg/L [NT] [NT] 121693-2 99%

Lead-Dissolved μg/L [NT] [NT] 121693-2 101%

Zinc-Dissolved μg/L [NT] [NT] 121693-2 100%

Nickel-Dissolved μg/L [NT] [NT] 121693-2 97%

Mercury-Dissolved μg/L [NT] [NT] [NR] [NR]

Cadmium-Dissolved μg/L [NT] [NT] 121693-2 100%

Iron-Dissolved μg/L [NT] [NT] 121693-2 97%

Manganese-Dissolved μg/L [NT] [NT] 121693-2 98%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 121693-3 08/01/2015

Date analysed - [NT] [NT] 121693-3 09/01/2015

Phosphorus - Total mg/L [NT] [NT] 121693-3 103%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 121693-2 08/01/2015

Date analysed - [NT] [NT] 121693-2 08/01/2015

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity μS/cm [NT] [NT] [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L [NT] [NT] [NR] [NR]

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]

Nitrate as N in water mg/L [NT] [NT] 121693-2 109%

Nitrite as N in water mg/L [NT] [NT] 121693-2 100%

Ammonia as N in water mg/L [NT] [NT] 121693-2 102%

Phosphate as P in water mg/L [NT] [NT] 121693-2 97%

Chloride, Cl mg/L [NT] [NT] 121693-2 109%

Sulphate, SO4 mg/L [NT] [NT] 121693-2 82%
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Client Reference: NBHP-Water Quality Monitoring

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: NBHP-Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

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.

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.
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: Daniel Saunders

Sample log in details:
Your reference: 30011560, NBHP - Water Quality Monitoring
Envirolab Reference: 122964
Date received: 04/02/15
Date results expected to be reported: 11/02/15

Samples received in appropriate condition for analysis: YES
No. of samples provided 17 waters
Turnaround time requested: Standard
Temperature on receipt (°C) 1.1
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 122964
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 17 waters
Date samples received / completed instructions received 04/02/15 / 04/02/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 11/02/15 / 11/02/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 122964-1 122964-2 122964-3 122964-4 122964-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date extracted - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Date analysed - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

TRH C6 - C9 μg/L <100 <10 <10 <10 <10

TRH C6 - C10 μg/L <100 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L [NA] <10 <10 <10 <10

Benzene μg/L <10 <1 <1 <1 <1

Toluene μg/L <10 <1 <1 <1 <1

Ethylbenzene μg/L <10 <1 <1 <1 <1

m+p-xylene μg/L <20 <2 <2 <2 <2

o-xylene μg/L <10 <1 <1 <1 <1

Naphthalene μg/L <10 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 82 127 127 125 126

Surrogate toluene-d8 % 86 91 95 95 99

Surrogate 4-BFB % 94 104 138 103 124

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 122964-6 122964-7 122964-8 122964-9 122964-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date extracted - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Date analysed - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

TRH C6 - C9 μg/L <10 21 <10 <10 <10

TRH C6 - C10 μg/L <10 21 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 10 <10 <10 <10

Benzene μg/L <1 11 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 83 124 113 130 83

Surrogate toluene-d8 % 86 92 122 93 91

Surrogate 4-BFB % 86 104 101 102 87
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 122964-11 122964-12 122964-13 122964-14 122964-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 03/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date extracted - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Date analysed - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

TRH C6 - C9 μg/L 18 <10 <10 <10 <10

TRH C6 - C10 μg/L 20 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L 11 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 81 127 125 106 135

Surrogate toluene-d8 % 91 93 92 73 94

Surrogate 4-BFB % 84 101 110 99 108

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 122964-16 122964-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 04/02/2015 04/02/2015

Type of sample water water

Date extracted - 06/02/2015 06/02/2015 

Date analysed - 06/02/2015 06/02/2015 

TRH C6 - C9 μg/L <10 <10

TRH C6 - C10 μg/L <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10

Benzene μg/L <1 <1

Toluene μg/L <1 <1

Ethylbenzene μg/L <1 <1

m+p-xylene μg/L <2 <2

o-xylene μg/L <1 <1

Naphthalene μg/L <1 <1

Surrogate Dibromofluoromethane % 117 77

Surrogate toluene-d8 % 78 89

Surrogate 4-BFB % 107 85
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 122964-1 122964-2 122964-3 122964-4 122964-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date extracted - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 08/02/2015 08/02/2015 08/02/2015 08/02/2015 08/02/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 110 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L [NA] <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 110 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 89 94 104 107 106

svTRH (C10-C40) in Water 

Our Reference: UNITS 122964-6 122964-7 122964-8 122964-9 122964-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date extracted - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 08/02/2015 08/02/2015 08/02/2015 08/02/2015 08/02/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 103 115 113 114 106

svTRH (C10-C40) in Water 

Our Reference: UNITS 122964-11 122964-12 122964-13 122964-14 122964-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 03/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date extracted - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 08/02/2015 08/02/2015 08/02/2015 08/02/2015 08/02/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 103 101 115 114 109

Page 4 of  28Envirolab Reference: 122964
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 122964-16 122964-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 04/02/2015 04/02/2015

Type of sample water water

Date extracted - 05/02/2015 05/02/2015 

Date analysed - 08/02/2015 08/02/2015 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 105 101
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 122964-1 122964-2 122964-3 122964-4 122964-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date extracted - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 81 85 81 84 82
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 122964-6 122964-7 122964-8 122964-9 122964-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date extracted - 05/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Date analysed - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 81 81 87 84 77
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 122964-11 122964-12 122964-13 122964-14 122964-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 03/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date extracted - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Date analysed - 06/02/2015 06/02/2015 06/02/2015 06/02/2015 06/02/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 78 80 83 86 86
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 122964-16 122964-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 04/02/2015 04/02/2015

Type of sample water water

Date extracted - 06/02/2015 06/02/2015 

Date analysed - 06/02/2015 06/02/2015 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 82 78
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 122964-1 122964-2 122964-3 122964-4 122964-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Arsenic-Dissolved μg/L <1 3 <1 <1 <1

Copper-Dissolved μg/L 5 <1 12 3 <1

Lead-Dissolved μg/L 3 <1 1 <1 <1

Zinc-Dissolved μg/L 38 11 48 40 19

Nickel-Dissolved μg/L 4 5 16 12 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.2 <0.1 0.2 <0.1 <0.1

Iron-Dissolved μg/L 370 12,000 950 270 <10

Manganese-Dissolved μg/L 26 850 420 120 79

HM in water - dissolved 

Our Reference: UNITS 122964-6 122964-7 122964-8 122964-9 122964-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 1 <1 17 4 2

Lead-Dissolved μg/L <1 <1 1 <1 <1

Zinc-Dissolved μg/L 3 6 31 310 7

Nickel-Dissolved μg/L <1 <1 11 69 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 10 <10 1,400 38,000 17

Manganese-Dissolved μg/L 11 39 300 3,000 17
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 122964-11 122964-12 122964-13 122964-14 122964-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 03/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date prepared - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 2 1 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 6 13 13 19 44

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 380 300 310 130

Manganese-Dissolved μg/L 38 20 27 32 21

HM in water - dissolved 

Our Reference: UNITS 122964-16 122964-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 04/02/2015 04/02/2015

Type of sample water water

Date prepared - 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 

Arsenic-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 4 2

Lead-Dissolved μg/L 2 <1

Zinc-Dissolved μg/L 14 14

Nickel-Dissolved μg/L 2 <1

Mercury-Dissolved μg/L <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 2,200 330

Manganese-Dissolved μg/L 46 15
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 122964-12 122964-13 122964-14 122964-15 122964-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date prepared - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Arsenic-Total μg/L <1 <1 <1 <1 <1

Copper-Total μg/L 2 2 2 3 5

Lead-Total μg/L <1 <1 <1 <1 4

Zinc-Total μg/L 16 16 22 52 19

Nickel-Total μg/L <1 1 <1 <1 2

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 580 660 930 220 3,400

Manganese-Total μg/L 22 28 34 19 52

HM in water - total 

Our Reference: UNITS 122964-17

Your Reference ------------- SW6

Date Sampled ------------ 04/02/2015

Type of sample water

Date prepared - 05/02/2015

Date analysed - 05/02/2015

Arsenic-Total μg/L <1

Copper-Total μg/L 2

Lead-Total μg/L <1

Zinc-Total μg/L 17

Nickel-Total μg/L <1

Mercury-Total μg/L <0.05

Cadmium-Total μg/L <0.1

Iron-Total μg/L 600

Manganese-Total μg/L 15
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 122964-1 122964-2 122964-3 122964-4 122964-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

pH pH Units 4.7 6.4 4.2 5.9 6.5

Electrical Conductivity μS/cm 880 1,000 500 700 320

Total Dissolved Solids (grav) mg/L 520 700 260 430 240

Ammonia as N in water mg/L 0.021 0.036 0.028 0.048 0.14

Nitrate as N in water mg/L 0.01 0.009 0.12 0.009 0.16

Nitrite as N in water mg/L <0.005 <0.005 0.006 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 0.018 0.37

Miscellaneous Inorganics 

Our Reference: UNITS 122964-6 122964-7 122964-8 122964-9 122964-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

pH pH Units 5.6 5.4 4.5 5.4 5.1

Electrical Conductivity μS/cm 170 190 200 2,600 180

Total Dissolved Solids (grav) mg/L 120 170 140 1,600 120

Ammonia as N in water mg/L 0.023 0.012 <0.005 0.065 0.011 

Nitrate as N in water mg/L 0.41 0.038 <0.005 0.007 2.1

Nitrite as N in water mg/L 0.007 <0.005 <0.005 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 122964-11 122964-12 122964-13 122964-14 122964-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 03/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date prepared - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

pH pH Units 5.5 7.5 7.2 7.0 7.6

Electrical Conductivity μS/cm 200 420 410 290 390

Total Dissolved Solids (grav) mg/L 140 270 270 190 250

Ammonia as N in water mg/L 0.015 0.019 0.15 0.061 0.045 

Nitrate as N in water mg/L 0.043 0.26 0.52 0.13 0.24

Nitrite as N in water mg/L <0.005 0.007 0.040 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 0.019 0.018 0.005 0.008 

Total Suspended Solids mg/L [NA] <5 <5 <5 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 122964-16 122964-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 04/02/2015 04/02/2015

Type of sample water water

Date prepared - 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 

pH pH Units 7.2 7.7

Electrical Conductivity μS/cm 340 360

Total Dissolved Solids (grav) mg/L 230 230

Ammonia as N in water mg/L 0.042 0.030 

Nitrate as N in water mg/L 0.058 0.16

Nitrite as N in water mg/L <0.005 <0.005 

Phosphate as P in water mg/L 0.007 <0.005

Total Suspended Solids mg/L 6 <5

Page 14 of  28Envirolab Reference: 122964
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 122964-1 122964-2 122964-3 122964-4 122964-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Calcium - Dissolved mg/L 3.6 41 6.4 11 23

Potassium - Dissolved mg/L 0.8 3.6 2.2 10 12

Sodium - Dissolved mg/L 190 190 87 130 43

Magnesium - Dissolved mg/L 14 14 11 11 4.2

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 77 <5 13 80

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 77 <5 13 80

Sulphate, SO4 mg/L 37 23 16 31 28

Chloride, Cl mg/L 270 300 150 200 41

Ionic Balance % 8.3 5.0 5.2 7.3 4.8

Ion Balance 

Our Reference: UNITS 122964-6 122964-7 122964-8 122964-9 122964-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Calcium - Dissolved mg/L 3.2 2.3 0.8 5.7 0.9

Potassium - Dissolved mg/L 0.7 0.9 1.0 4.6 <0.5

Sodium - Dissolved mg/L 32 40 34 600 32

Magnesium - Dissolved mg/L 3.1 1.5 4.8 54 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 9 7 <5 13 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 9 7 <5 13 <5

Sulphate, SO4 mg/L 4 15 3 240 4

Chloride, Cl mg/L 51 48 62 750 47

Ionic Balance % 3.6 5.2 2.6 7.9 9.6
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 122964-11 122964-12 122964-13 122964-14 122964-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 03/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date prepared - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015 

Calcium - Dissolved mg/L 2.3 [NA] [NA] [NA] [NA]

Potassium - Dissolved mg/L 0.8 [NA] [NA] [NA] [NA]

Sodium - Dissolved mg/L 38 [NA] [NA] [NA] [NA]

Magnesium - Dissolved mg/L 1.4 [NA] [NA] [NA] [NA]

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 [NA] [NA] [NA] [NA]

Bicarbonate Alkalinity as CaCO3 mg/L 9 [NA] [NA] [NA] [NA]

Carbonate Alkalinity as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Total Alkalinity  as CaCO3 mg/L 9 [NA] [NA] [NA] [NA]

Sulphate, SO4 mg/L 15 25 19 16 29

Chloride, Cl mg/L 47 82 92 48 43

Ionic Balance % 2.4 [NA] [NA] [NA] [NA]

Ion Balance 

Our Reference: UNITS 122964-16 122964-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 04/02/2015 04/02/2015

Type of sample water water

Date prepared - 04/02/2015 04/02/2015 

Date analysed - 04/02/2015 04/02/2015 

Sulphate, SO4 mg/L 19 20

Chloride, Cl mg/L 65 65
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 122964-1 122964-2 122964-3 122964-4 122964-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Phosphorus - Total mg/L 1.1 0.2 0.3 1 0.5

Metals in Waters - Acid extractable

Our Reference: UNITS 122964-6 122964-7 122964-8 122964-9 122964-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 03/02/2015 03/02/2015 03/02/2015 03/02/2015 03/02/2015

Type of sample water water water water water

Date prepared - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Phosphorus - Total mg/L 0.05 0.5 <0.05 0.2 0.2

Metals in Waters - Acid extractable

Our Reference: UNITS 122964-11 122964-12 122964-13 122964-14 122964-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 03/02/2015 04/02/2015 04/02/2015 04/02/2015 04/02/2015

Type of sample water water water water water

Date prepared - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 05/02/2015 05/02/2015 05/02/2015 

Phosphorus - Total mg/L 0.5 <0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 122964-16 122964-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 04/02/2015 04/02/2015

Type of sample water water

Date prepared - 05/02/2015 05/02/2015 

Date analysed - 05/02/2015 05/02/2015 

Phosphorus - Total mg/L <0.05 <0.05 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 06/02/2
015

122964-7 06/02/2015 || 09/02/2015 LCS-W1 06/02/2015

Date analysed - 06/02/2
015

122964-7 06/02/2015 || 09/02/2015 LCS-W1 06/02/2015

TRH C6 - C9 μg/L 10 Org-016 <10 122964-7 21 || 22 || RPD: 5 LCS-W1 98%

TRH C6 - C10 μg/L 10 Org-016 <10 122964-7 21 || 22 || RPD: 5 LCS-W1 98%

Benzene μg/L 1 Org-016 <1 122964-7 11 || 10 || RPD: 10 LCS-W1 114%

Toluene μg/L 1 Org-016 <1 122964-7 <1 || <1 LCS-W1 89%

Ethylbenzene μg/L 1 Org-016 <1 122964-7 <1 || <1 LCS-W1 80%

m+p-xylene μg/L 2 Org-016 <2 122964-7 <2 || <2 LCS-W1 103%

o-xylene μg/L 1 Org-016 <1 122964-7 <1 || <1 LCS-W1 111%

Naphthalene μg/L 1 Org-013 <1 122964-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 125 122964-7 124 || 100 || RPD: 21 LCS-W1 125%

Surrogate toluene-d8 % Org-016 94 122964-7 92 || 95 || RPD: 3 LCS-W1 104%

Surrogate 4-BFB % Org-016 113 122964-7 104 || 96 || RPD: 8 LCS-W1 107%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 05/02/2
015

122964-1 05/02/2015 || 05/02/2015 LCS-W2 05/02/2015

Date analysed - 08/02/2
015

122964-1 08/02/2015 || 08/02/2015 LCS-W2 08/02/2015

TRH C10 - C14 μg/L 50 Org-003 <50 122964-1 <50 || <50 LCS-W2 117%

TRH C15 - C28 μg/L 100 Org-003 <100 122964-1 <100 || <100 LCS-W2 112%

TRH C29 - C36 μg/L 100 Org-003 <100 122964-1 <100 || <100 LCS-W2 87%

TRH >C10 - C16 μg/L 50 Org-003 <50 122964-1 <50 || <50 LCS-W2 117%

TRH >C16 - C34 μg/L 100 Org-003 <100 122964-1 <100 || <100 LCS-W2 112%

TRH >C34 - C40 μg/L 100 Org-003 <100 122964-1 <100 || <100 LCS-W2 87%

Surrogate o-Terphenyl % Org-003 96 122964-1 89 || 104 || RPD: 16 LCS-W2 85%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 05/02/2
015

[NT] [NT] LCS-W3 05/02/2015

Date analysed - 05/02/2
015

[NT] [NT] LCS-W3 05/02/2015

Naphthalene μg/L 1 Org-012 
subset

<1 [NT] [NT] LCS-W3 81%

Acenaphthylene μg/L 1 Org-012 
subset

<1 [NT] [NT] [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 [NT] [NT] [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 [NT] [NT] LCS-W3 90%

Phenanthrene μg/L 1 Org-012 
subset

<1 [NT] [NT] LCS-W3 87%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 [NT] [NT] [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 [NT] [NT] LCS-W3 87%

Pyrene μg/L 1 Org-012 
subset

<1 [NT] [NT] LCS-W3 101%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 [NT] [NT] [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 [NT] [NT] LCS-W3 79%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 [NT] [NT] [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 [NT] [NT] LCS-W3 88%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

97 [NT] [NT] LCS-W3 88%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 05/02/2
015

122964-1 05/02/2015 || 05/02/2015 LCS-W2 05/02/2015

Date analysed - 05/02/2
015

122964-1 05/02/2015 || 05/02/2015 LCS-W2 05/02/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 122964-1 <1 || <1 LCS-W2 99%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 122964-1 5 || 5 || RPD: 0 LCS-W2 90%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 122964-1 3 || 3 || RPD: 0 LCS-W2 100%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 122964-1 38 || 36 || RPD: 5 LCS-W2 97%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 122964-1 4 || 4 || RPD: 0 LCS-W2 94%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 122964-1 <0.05 || <0.05 LCS-W2 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 122964-1 0.2 || 0.2 || RPD: 0 LCS-W2 100%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 122964-1 370 || 360 || RPD: 3 LCS-W2 95%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 122964-1 26 || 26 || RPD: 0 LCS-W2 96%

Page 20 of  28Envirolab Reference: 122964
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 05/02/2
015

122964-16 05/02/2015 || 05/02/2015 LCS-W1 05/02/2015

Date analysed - 05/02/2
015

122964-16 05/02/2015 || 05/02/2015 LCS-W1 05/02/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 122964-16 <1 ||  [N/T] LCS-W1 98%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 122964-16 5 ||  [N/T] LCS-W1 91%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 122964-16 4 ||  [N/T] LCS-W1 101%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 122964-16 19 ||  [N/T] LCS-W1 100%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 122964-16 2 ||  [N/T] LCS-W1 96%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 122964-16 <0.05 || <0.05 LCS-W1 100%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 122964-16 <0.1 ||  [N/T] LCS-W1 100%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 122964-16 3400 ||  [N/T] LCS-W1 98%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 122964-16 52 ||  [N/T] LCS-W1 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 04/02/2
015

122964-1 04/02/2015 || 04/02/2015 LCS-W1 04/02/2015

Date analysed - 04/02/2
015

122964-1 04/02/2015 || 04/02/2015 LCS-W1 04/02/2015

pH pH Units Inorg-001 [NT] 122964-1 4.7 || 4.7 || RPD: 0 LCS-W1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 122964-1 880 || 890 || RPD: 1 LCS-W1 104%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 122964-1 520 ||  [N/T] LCS-W1 94%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 122964-1 0.021 || 0.023 || RPD: 9 LCS-W1 98%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 122964-1 0.01 || 0.012 || RPD: 18 LCS-W1 100%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 122964-1 <0.005 || <0.005 LCS-W1 118%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 122964-1 <0.005 || <0.005 LCS-W1 105%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 93%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 04/02/2
015

122964-1 04/02/2015 || 04/02/2015 LCS-W1 04/02/2015

Date analysed - 04/02/2
015

122964-1 04/02/2015 || 04/02/2015 LCS-W1 04/02/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 122964-1 3.6 ||  [N/T] LCS-W1 116%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 122964-1 0.8 ||  [N/T] LCS-W1 120%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 122964-1 190 ||  [N/T] LCS-W1 106%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 122964-1 14 ||  [N/T] LCS-W1 114%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 122964-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 122964-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 122964-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 122964-1 <5 || <5 LCS-W1 100%

Sulphate, SO4 mg/L 1 Inorg-081 <1 122964-1 37 || 35 || RPD: 6 LCS-W1 112%

Chloride, Cl mg/L 1 Inorg-081 <1 122964-1 270 || 260 || RPD: 4 LCS-W1 107%

Ionic Balance % Inorg-041 [NT] 122964-1 8.3 ||  [N/T] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 05/02/2
015

122964-7 05/02/2015 || 05/02/2015 LCS-W1 05/02/2015

Date analysed - 05/02/2
015

122964-7 05/02/2015 || 05/02/2015 LCS-W1 05/02/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 122964-7 0.5 || 0.5 || RPD: 0 LCS-W1 104%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 122964-11 06/02/2015 || 09/02/2015

Date analysed - 122964-11 06/02/2015 || 09/02/2015

TRH C6 - C9 μg/L 122964-11 18 || 18 || RPD: 0 

TRH C6 - C10 μg/L 122964-11 20 || 18 || RPD: 11 

Benzene μg/L 122964-11 11 || 9 || RPD: 20 

Toluene μg/L 122964-11 <1 || <1

Ethylbenzene μg/L 122964-11 <1 || <1

m+p-xylene μg/L 122964-11 <2 || <2

o-xylene μg/L 122964-11 <1 || <1

Naphthalene μg/L 122964-11 <1 || <1

Surrogate
Dibromofluoromethane

% 122964-11 81 || 102 || RPD: 23 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Surrogate toluene-d8 % 122964-11 91 || 95 || RPD: 4 

Surrogate 4-BFB % 122964-11 84 || 93 || RPD: 10 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 122964-11 05/02/2015 || 05/02/2015 122964-2 05/02/2015

Date analysed - 122964-11 08/02/2015 || 08/02/2015 122964-2 08/02/2015

TRH C10 - C14 μg/L 122964-11 <50 || <50 122964-2 #

TRH C15 - C28 μg/L 122964-11 <100 || <100 122964-2 126%

TRH C29 - C36 μg/L 122964-11 <100 || <100 122964-2 80%

TRH >C10 - C16 μg/L 122964-11 <50 || <50 122964-2 #

TRH >C16 - C34 μg/L 122964-11 <100 || <100 122964-2 126%

TRH >C34 - C40 μg/L 122964-11 <100 || <100 122964-2 80%

Surrogate o-Terphenyl % 122964-11 103 || 86 || RPD: 18 122964-2 93%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 122964-11 06/02/2015 || 06/02/2015 122964-2 05/02/2015

Date analysed - 122964-11 06/02/2015 || 06/02/2015 122964-2 06/02/2015

Naphthalene μg/L 122964-11 <1 || <1 122964-2 84%

Acenaphthylene μg/L 122964-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 122964-11 <1 || <1 [NR] [NR]

Fluorene μg/L 122964-11 <1 || <1 122964-2 91%

Phenanthrene μg/L 122964-11 <1 || <1 122964-2 88%

Anthracene μg/L 122964-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 122964-11 <1 || <1 122964-2 89%

Pyrene μg/L 122964-11 <1 || <1 122964-2 104%

Benzo(a)anthracene μg/L 122964-11 <1 || <1 [NR] [NR]

Chrysene μg/L 122964-11 <1 || <1 122964-2 81%

Benzo(b,j+k)fluoranthene μg/L 122964-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 122964-11 <1 || <1 122964-2 91%

Indeno(1,2,3-c,d)pyrene μg/L 122964-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 122964-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 122964-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 122964-11 78 || 69 || RPD: 12 122964-2 90%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 122964-8 05/02/2015 || 05/02/2015 122964-4 05/02/2015

Date analysed - 122964-8 05/02/2015 || 05/02/2015 122964-4 05/02/2015

Arsenic-Dissolved μg/L 122964-8 <1 || <1 [NR] [NR]

Copper-Dissolved μg/L 122964-8 17 || 15 || RPD: 12 [NR] [NR]

Lead-Dissolved μg/L 122964-8 1 || 1 || RPD: 0 [NR] [NR]

Zinc-Dissolved μg/L 122964-8 31 || 29 || RPD: 7 [NR] [NR]

Nickel-Dissolved μg/L 122964-8 11 || 11 || RPD: 0 [NR] [NR]

Mercury-Dissolved μg/L 122964-8 <0.05 ||  [N/T] 122964-4 100%

Cadmium-Dissolved μg/L 122964-8 <0.1 || <0.1 [NR] [NR]

Iron-Dissolved μg/L 122964-8 1400 || 1400 || RPD: 0 [NR] [NR]

Manganese-Dissolved μg/L 122964-8 300 || 290 || RPD: 3 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 122964-12 05/02/2015

Date analysed - [NT] [NT] 122964-12 05/02/2015

Arsenic-Total μg/L [NT] [NT] 122964-12 98%

Copper-Total μg/L [NT] [NT] 122964-12 88%

Lead-Total μg/L [NT] [NT] 122964-12 99%

Zinc-Total μg/L [NT] [NT] 122964-12 97%

Nickel-Total μg/L [NT] [NT] 122964-12 94%

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] 122964-12 98%

Iron-Total μg/L [NT] [NT] 122964-12 101%

Manganese-Total μg/L [NT] [NT] 122964-12 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 122964-11 04/02/2015 || 04/02/2015 122964-2 05/02/2015

Date analysed - 122964-11 04/02/2015 || 04/02/2015 122964-2 05/02/2015

pH pH Units 122964-11 5.5 || 5.4 || RPD: 2 [NR] [NR]

Electrical Conductivity μS/cm 122964-11 200 || 190 || RPD: 5 [NR] [NR]

Ammonia as N in water mg/L 122964-11 0.015 || 0.015 || RPD: 0 122964-2 88%

Nitrate as N in water mg/L 122964-11 0.043 || 0.043 || RPD: 0 122964-2 97%

Nitrite as N in water mg/L 122964-11 <0.005 || <0.005 122964-2 112%

Phosphate as P in water mg/L 122964-11 <0.005 || <0.005 122964-2 96%

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 122964-11 04/02/2015 || 04/02/2015 122964-2 04/02/2015

Date analysed - 122964-11 04/02/2015 || 04/02/2015 122964-2 04/02/2015

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 122964-11 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 122964-11 9 || 7 || RPD: 25 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 122964-11 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 122964-11 9 || 7 || RPD: 25 [NR] [NR]

Sulphate, SO4 mg/L 122964-11 15 || 15 || RPD: 0 122964-2 91%

Chloride, Cl mg/L 122964-11 47 || 48 || RPD: 2 122964-2 95%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 122964-16 05/02/2015 || 05/02/2015 122964-17 05/02/2015

Date analysed - 122964-16 05/02/2015 || 05/02/2015 122964-17 05/02/2015

Phosphorus - Total mg/L 122964-16 <0.05 || <0.05 122964-17 104%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 122964-15 05/02/2015 || 05/02/2015 122964-2 05/02/2015

Date analysed - 122964-15 05/02/2015 || 05/02/2015 122964-2 05/02/2015

Arsenic-Dissolved μg/L 122964-15 <1 || <1 122964-2 98%

Copper-Dissolved μg/L 122964-15 2 || 2 || RPD: 0 122964-2 84%

Lead-Dissolved μg/L 122964-15 <1 || <1 122964-2 96%

Zinc-Dissolved μg/L 122964-15 44 || 44 || RPD: 0 122964-2 95%

Nickel-Dissolved μg/L 122964-15 <1 || <1 122964-2 90%

Cadmium-Dissolved μg/L 122964-15 <0.1 || <0.1 122964-2 98%

Iron-Dissolved μg/L 122964-15 130 || 130 || RPD: 0 122964-2 #

Manganese-Dissolved μg/L 122964-15 21 || 21 || RPD: 0 122964-2 94%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 122964-17 05/02/2015

Date analysed - [NT] [NT] 122964-17 05/02/2015

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] 122964-17 108%

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Iron-Total μg/L [NT] [NT] [NR] [NR]

Manganese-Total μg/L [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 122964-12 04/02/2015 || 04/02/2015

Date analysed - 122964-12 04/02/2015 || 04/02/2015

Total Dissolved Solids 
(grav)

mg/L 122964-12 270 || 260 || RPD: 4 

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 122964-9 04/02/2015 || 04/02/2015

Date analysed - 122964-9 04/02/2015 || 04/02/2015

Calcium - Dissolved mg/L 122964-9 5.7 || 5.8 || RPD: 2 

Potassium - Dissolved mg/L 122964-9 4.6 || 4.5 || RPD: 2 

Sodium - Dissolved mg/L 122964-9 600 || 580 || RPD: 3 

Magnesium - Dissolved mg/L 122964-9 54 || 54 || RPD: 0 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 122964-12 05/02/2015 || 05/02/2015 122964-16 05/02/2015

Date analysed - 122964-12 05/02/2015 || 05/02/2015 122964-16 05/02/2015

Arsenic-Dissolved μg/L 122964-12 <1 ||  [N/T] 122964-16 97%

Copper-Dissolved μg/L 122964-12 2 ||  [N/T] 122964-16 86%

Lead-Dissolved μg/L 122964-12 <1 ||  [N/T] 122964-16 99%

Zinc-Dissolved μg/L 122964-12 13 ||  [N/T] 122964-16 97%

Nickel-Dissolved μg/L 122964-12 <1 ||  [N/T] 122964-16 92%

Mercury-Dissolved μg/L 122964-12 <0.05 || <0.05 [NR] [NR]

Cadmium-Dissolved μg/L 122964-12 <0.1 ||  [N/T] 122964-16 100%

Iron-Dissolved μg/L 122964-12 380 ||  [N/T] 122964-16 105%

Manganese-Dissolved μg/L 122964-12 20 ||  [N/T] 122964-16 96%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Total Recoverable Hydrocarbons in water:
# Percent recovery is not possible to report due to interference from analytes (other than those being tested) in the sample/s.

Total Recoverable Hydrocarbons (BTEX) in water:PQL has been raised due to the sample matrix 
requiring dilution.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

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.

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.
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CERTIFICATE OF ANALYSIS 124942
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 19 waters
Date samples received / completed instructions received 11/03/15 / 11/03/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 18/03/15 / 18/03/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 124942-1 124942-2 124942-3 124942-4 124942-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 105 106 105 106 106

Surrogate toluene-d8 % 100 99 99 100 100

Surrogate 4-BFB % 92 93 92 91 89

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 124942-6 124942-7 124942-8 124942-9 124942-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

TRH C6 - C9 μg/L <10 59 <10 <10 <10

TRH C6 - C10 μg/L <10 63 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 28 <10 <10 <10

Benzene μg/L <1 35 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 107 102 107 107 108

Surrogate toluene-d8 % 100 97 99 100 100

Surrogate 4-BFB % 91 90 90 89 89
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 124942-11 124942-12 124942-13 124942-14 124942-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

TRH C6 - C9 μg/L 58 <10 <10 <10 <10

TRH C6 - C10 μg/L 64 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 30 <10 <10 <10 <10

Benzene μg/L 35 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 102 108 108 109 109

Surrogate toluene-d8 % 96 100 100 99 99

Surrogate 4-BFB % 88 89 87 86 87

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 124942-16 124942-17 124942-18 124942-19

Your Reference ------------- SW5 SW6 Trip Blank Trip Spike

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water

Date extracted - 13/03/2015 13/03/2015 16/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 16/03/2015 13/03/2015 

TRH C6 - C9 μg/L <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 76%

Toluene μg/L <1 <1 <1 77%

Ethylbenzene μg/L <1 <1 <1 75%

m+p-xylene μg/L <2 <2 <2 73%

o-xylene μg/L <1 <1 <1 79%

Naphthalene μg/L <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 109 110 108 105

Surrogate toluene-d8 % 100 101 99 101

Surrogate 4-BFB % 88 87 91 98
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 124942-1 124942-2 124942-3 124942-4 124942-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 87 101 92 97 92

svTRH (C10-C40) in Water 

Our Reference: UNITS 124942-6 124942-7 124942-8 124942-9 124942-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 104 114 94 81 108

svTRH (C10-C40) in Water 

Our Reference: UNITS 124942-11 124942-12 124942-13 124942-14 124942-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 14/03/2015 14/03/2015 14/03/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 78 96 95 98 98
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 124942-16 124942-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 10/03/2015 10/03/2015

Type of sample water water

Date extracted - 13/03/2015 13/03/2015 

Date analysed - 14/03/2015 14/03/2015 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 100 102
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 124942-1 124942-2 124942-3 124942-4 124942-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 99 111 104 98
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 124942-6 124942-7 124942-8 124942-9 124942-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 92 107 95 104
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 124942-11 124942-12 124942-13 124942-14 124942-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date extracted - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 91 103 107 107 110
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 124942-16 124942-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 10/03/2015 10/03/2015

Type of sample water water

Date extracted - 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 106 107
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 124942-1 124942-2 124942-3 124942-4 124942-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Arsenic-Dissolved μg/L 1 1 <1 <1 <1

Copper-Dissolved μg/L 39 <1 11 11 <1

Lead-Dissolved μg/L 7 <1 3 33 <1

Zinc-Dissolved μg/L 100 13 26 890 6

Nickel-Dissolved μg/L 24 10 7 170 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 1.1 <0.1 0.1 0.4 <0.1

Iron-Dissolved μg/L 13 6,900 720 63,000 31

Manganese-Dissolved μg/L 53 620 290 2,000 43

HM in water - dissolved 

Our Reference: UNITS 124942-6 124942-7 124942-8 124942-9 124942-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 21 12 2

Lead-Dissolved μg/L <1 <1 <1 2 <1

Zinc-Dissolved μg/L 4 8 28 310 5

Nickel-Dissolved μg/L <1 <1 8 70 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 0.1 <0.1

Iron-Dissolved μg/L <10 36 1,200 21,000 76

Manganese-Dissolved μg/L 9 41 290 2,800 10
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 124942-11 124942-12 124942-13 124942-14 124942-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 1 <1 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 8 13 11 17 27

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 35 300 74 140 62

Manganese-Dissolved μg/L 41 19 23 27 15

HM in water - dissolved 

Our Reference: UNITS 124942-16 124942-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 10/03/2015 10/03/2015

Type of sample water water

Date prepared - 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 

Arsenic-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 1 <1

Lead-Dissolved μg/L <1 <1

Zinc-Dissolved μg/L 11 4

Nickel-Dissolved μg/L 2 <1

Mercury-Dissolved μg/L <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 570 140

Manganese-Dissolved μg/L 190 7
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 124942-12 124942-13 124942-14 124942-15 124942-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Arsenic-Total μg/L <1 <1 <1 <1 <1

Copper-Total μg/L <1 1 <1 3 2

Lead-Total μg/L <1 <1 <1 <1 1

Zinc-Total μg/L 10 11 16 27 12

Nickel-Total μg/L <1 <1 <1 <1 2

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 630 400 580 220 2,500

Manganese-Total μg/L 23 25 28 17 220

HM in water - total 

Our Reference: UNITS 124942-17

Your Reference ------------- SW6

Date Sampled ------------ 10/03/2015

Type of sample water

Date prepared - 13/03/2015

Date analysed - 13/03/2015

Arsenic-Total μg/L <1

Copper-Total μg/L 1

Lead-Total μg/L <1

Zinc-Total μg/L 8

Nickel-Total μg/L <1

Mercury-Total μg/L <0.05

Cadmium-Total μg/L <0.1

Iron-Total μg/L 580

Manganese-Total μg/L 12
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 124942-1 124942-2 124942-3 124942-4 124942-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

pH pH Units 4.6 6.2 4.2 3.8 5.3

Electrical Conductivity μS/cm 920 1,200 590 5,900 170

Total Dissolved Solids (grav) mg/L 540 770 310 4,000 97

Ammonia as N in water mg/L <0.005 0.012 <0.005 0.068 0.055 

Nitrate as N in water mg/L <0.005 <0.005 0.12 <0.005 0.028

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 0.006

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.034

Miscellaneous Inorganics 

Our Reference: UNITS 124942-6 124942-7 124942-8 124942-9 124942-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

pH pH Units 5.3 4.9 4.6 4.2 4.6

Electrical Conductivity μS/cm 170 180 220 2,600 190

Total Dissolved Solids (grav) mg/L 96 98 120 1,500 95

Ammonia as N in water mg/L 0.017 <0.005 <0.005 0.043 <0.2

Nitrate as N in water mg/L 0.49 0.060 <0.005 <0.005 2.0

Nitrite as N in water mg/L <0.005 0.009 <0.005 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 124942-11 124942-12 124942-13 124942-14 124942-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

pH pH Units 4.9 6.9 6.8 6.5 7.2

Electrical Conductivity μS/cm 180 410 480 310 430

Total Dissolved Solids (grav) mg/L 92 670 300 180 250

Ammonia as N in water mg/L 0.007 0.033 0.11 0.061 0.028 

Nitrate as N in water mg/L 0.18 0.17 1.1 0.43 0.23

Nitrite as N in water mg/L 0.008 <0.005 0.091 0.005 <0.005

Phosphate as P in water mg/L 0.005 0.007 <0.005 <0.005 <0.005 

Total Suspended Solids mg/L [NA] <10 <5 <5 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 124942-16 124942-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 10/03/2015 10/03/2015

Type of sample water water

Date prepared - 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 

pH pH Units 6.6 7.3

Electrical Conductivity μS/cm 420 300

Total Dissolved Solids (grav) mg/L 250 180

Ammonia as N in water mg/L 0.078 0.047 

Nitrate as N in water mg/L 0.074 0.047 

Nitrite as N in water mg/L <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 

Total Suspended Solids mg/L 11 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 124942-1 124942-2 124942-3 124942-4 124942-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Calcium - Dissolved mg/L 3.4 48 4.0 8.5 3.5

Potassium - Dissolved mg/L 0.8 1.9 1.1 6.2 5.6

Sodium - Dissolved mg/L 180 200 94 1,100 25

Magnesium - Dissolved mg/L 15 16 11 150 1.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 100 <5 <5 13

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 100 <5 <5 13

Sulphate, SO4 mg/L 31 20 16 210 8

Chloride, Cl mg/L 270 340 170 2,000 36

Ionic Balance % 7.5 2.2 1.2 2.2 3.7

Ion Balance 

Our Reference: UNITS 124942-6 124942-7 124942-8 124942-9 124942-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Calcium - Dissolved mg/L 2.2 1.9 0.8 5.1 <0.5

Potassium - Dissolved mg/L 0.5 <0.5 1 4.4 <0.5

Sodium - Dissolved mg/L 31 31 33 550 31

Magnesium - Dissolved mg/L 3.0 2.1 4.3 51 2.4

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 7 <5 <5 <5 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 7 <5 <5 <5 <5

Sulphate, SO4 mg/L 5 6 3 220 3

Chloride, Cl mg/L 50 46 59 710 46

Ionic Balance % 2.9 7.1 2.8 8.0 6.5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 124942-11 124942-12 124942-13 124942-14 124942-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 12/03/2015 12/03/2015 12/03/2015 

Calcium - Dissolved mg/L 1.6 [NA] [NA] [NA] [NA]

Potassium - Dissolved mg/L <0.5 [NA] [NA] [NA] [NA]

Sodium - Dissolved mg/L 30 [NA] [NA] [NA] [NA]

Magnesium - Dissolved mg/L 1.8 [NA] [NA] [NA] [NA]

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 [NA] [NA] [NA] [NA]

Bicarbonate Alkalinity as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Carbonate Alkalinity as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Total Alkalinity  as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Sulphate, SO4 mg/L 6 17 13 20 32

Chloride, Cl mg/L 46 81 110 49 62

Ionic Balance % 4.5 [NA] [NA] [NA] [NA]

Ion Balance 

Our Reference: UNITS 124942-16 124942-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 10/03/2015 10/03/2015

Type of sample water water

Date prepared - 12/03/2015 12/03/2015 

Date analysed - 12/03/2015 12/03/2015 

Sulphate, SO4 mg/L 16 16

Chloride, Cl mg/L 93 53
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 124942-1 124942-2 124942-3 124942-4 124942-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Phosphorus - Total mg/L 0.7 0.08 0.2 0.8 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 124942-6 124942-7 124942-8 124942-9 124942-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Phosphorus - Total mg/L <0.05 0.6 <0.05 0.3 0.2

Metals in Waters - Acid extractable

Our Reference: UNITS 124942-11 124942-12 124942-13 124942-14 124942-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 10/03/2015 10/03/2015 10/03/2015 10/03/2015 10/03/2015

Type of sample water water water water water

Date prepared - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 13/03/2015 13/03/2015 13/03/2015 

Phosphorus - Total mg/L 0.7 <0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 124942-16 124942-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 10/03/2015 10/03/2015

Type of sample water water

Date prepared - 13/03/2015 13/03/2015 

Date analysed - 13/03/2015 13/03/2015 

Phosphorus - Total mg/L <0.05 <0.05 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 13/03/2
015

124942-7 13/03/2015 || 16/03/2015 LCS-W4 13/03/2015

Date analysed - 13/03/2
015

124942-7 13/03/2015 || 16/03/2015 LCS-W4 13/03/2015

TRH C6 - C9 μg/L 10 Org-016 <10 124942-7 59 || 76 || RPD: 25 LCS-W4 90%

TRH C6 - C10 μg/L 10 Org-016 <10 124942-7 63 || 86 || RPD: 31 LCS-W4 90%

Benzene μg/L 1 Org-016 <1 124942-7 35 || 38 || RPD: 8 LCS-W4 91%

Toluene μg/L 1 Org-016 <1 124942-7 <1 || <1 LCS-W4 91%

Ethylbenzene μg/L 1 Org-016 <1 124942-7 <1 || <1 LCS-W4 90%

m+p-xylene μg/L 2 Org-016 <2 124942-7 <2 || <2 LCS-W4 89%

o-xylene μg/L 1 Org-016 <1 124942-7 <1 || <1 LCS-W4 90%

Naphthalene μg/L 1 Org-013 <1 124942-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 108 124942-7 102 || 107 || RPD: 5 LCS-W4 102%

Surrogate toluene-d8 % Org-016 100 124942-7 97 || 96 || RPD: 1 LCS-W4 98%

Surrogate 4-BFB % Org-016 88 124942-7 90 || 94 || RPD: 4 LCS-W4 101%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 13/03/2
015

124942-1 13/03/2015 || 13/03/2015 LCS-W1 13/03/2015

Date analysed - 13/03/2
015

124942-1 13/03/2015 || 13/03/2015 LCS-W1 13/03/2015

TRH C10 - C14 μg/L 50 Org-003 <50 124942-1 <50 || <50 LCS-W1 105%

TRH C15 - C28 μg/L 100 Org-003 <100 124942-1 <100 || <100 LCS-W1 111%

TRH C29 - C36 μg/L 100 Org-003 <100 124942-1 <100 || <100 LCS-W1 92%

TRH >C10 - C16 μg/L 50 Org-003 <50 124942-1 <50 || <50 LCS-W1 105%

TRH >C16 - C34 μg/L 100 Org-003 <100 124942-1 <100 || <100 LCS-W1 111%

TRH >C34 - C40 μg/L 100 Org-003 <100 124942-1 <100 || <100 LCS-W1 92%

Surrogate o-Terphenyl % Org-003 106 124942-1 87 || 115 || RPD: 28 LCS-W1 84%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 13/03/2
015

124942-1 13/03/2015 || 13/03/2015 LCS-W1 13/03/2015

Date analysed - 13/03/2
015

124942-1 13/03/2015 || 13/03/2015 LCS-W1 13/03/2015

Naphthalene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 LCS-W1 73%

Acenaphthylene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 LCS-W1 82%

Phenanthrene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 LCS-W1 86%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 LCS-W1 90%

Pyrene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 LCS-W1 93%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 LCS-W1 81%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 124942-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 LCS-W1 88%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 124942-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

81 124942-1 99 || 89 || RPD: 11 LCS-W1 96%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 13/03/2
015

124942-1 13/03/2015 || 13/03/2015 LCS-W2 13/03/2015

Date analysed - 13/03/2
015

124942-1 13/03/2015 || 13/03/2015 LCS-W2 13/03/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 124942-1 1 || 1 || RPD: 0 LCS-W2 95%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 124942-1 39 || 39 || RPD: 0 LCS-W2 96%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 124942-1 7 || 7 || RPD: 0 LCS-W2 99%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 124942-1 100 || 98 || RPD: 2 LCS-W2 95%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 124942-1 24 || 24 || RPD: 0 LCS-W2 94%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 124942-1 <0.05 || <0.05 LCS-W2 96%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 124942-1 1.1 || 1.1 || RPD: 0 LCS-W2 102%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 124942-1 13 || 12 || RPD: 8 LCS-W2 94%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 124942-1 53 || 52 || RPD: 2 LCS-W2 94%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 13/03/2
015

[NT] [NT] LCS-W4 13/03/2015

Date analysed - 13/03/2
015

[NT] [NT] LCS-W4 13/03/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W4 92%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W4 100%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W4 105%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W4 96%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W4 92%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W4 96%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W4 101%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 [NT] [NT] LCS-W4 95%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 [NT] [NT] LCS-W4 95%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 12/03/2
015

124942-1 12/03/2015 || 12/03/2015 LCS-W1 12/03/2015

Date analysed - 12/03/2
015

124942-1 12/03/2015 || 12/03/2015 LCS-W1 12/03/2015

pH pH Units Inorg-001 [NT] 124942-1 4.6 || 4.6 || RPD: 0 LCS-W1 103%

Electrical Conductivity μS/cm 1 Inorg-002 <1 124942-1 920 || 910 || RPD: 1 LCS-W1 98%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 124942-1 540 || 540 || RPD: 0 LCS-W1 98%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 124942-1 <0.005 || <0.005 LCS-W1 117%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 124942-1 <0.005 || <0.005 LCS-W1 110%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 124942-1 <0.005 || <0.005 LCS-W1 114%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 124942-1 <0.005 || <0.005 LCS-W1 103%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 100%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 12/03/2
015

124942-1 12/03/2015 || 12/03/2015 LCS-W1 12/03/2015

Date analysed - 12/03/2
015

124942-1 12/03/2015 || 12/03/2015 LCS-W1 12/03/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 124942-1 3.4 || 3.3 || RPD: 3 LCS-W1 98%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 124942-1 0.8 || 0.8 || RPD: 0 LCS-W1 102%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 124942-1 180 || 190 || RPD: 5 LCS-W1 104%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 124942-1 15 || 14 || RPD: 7 LCS-W1 99%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 124942-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 124942-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 124942-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 124942-1 <5 || <5 LCS-W1 108%

Sulphate, SO4 mg/L 1 Inorg-081 <1 124942-1 31 || 31 || RPD: 0 LCS-W1 112%

Chloride, Cl mg/L 1 Inorg-081 <1 124942-1 270 || 270 || RPD: 0 LCS-W1 106%

Ionic Balance % Inorg-041 [NT] 124942-1 7.5 || 7.5 || RPD: 0 [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 13/03/2
015

124942-10 13/03/2015 || 13/03/2015 LCS-W1 13/03/2015

Date analysed - 13/03/2
015

124942-10 13/03/2015 || 13/03/2015 LCS-W1 13/03/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 124942-10 0.2 || 0.2 || RPD: 0 LCS-W1 113%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 124942-11 13/03/2015 || 16/03/2015

Date analysed - 124942-11 13/03/2015 || 16/03/2015

TRH C6 - C9 μg/L 124942-11 58 || 70 || RPD: 19 

TRH C6 - C10 μg/L 124942-11 64 || 79 || RPD: 21 

Benzene μg/L 124942-11 35 || 38 || RPD: 8 

Toluene μg/L 124942-11 <1 || <1

Ethylbenzene μg/L 124942-11 <1 || <1

m+p-xylene μg/L 124942-11 <2 || <2

o-xylene μg/L 124942-11 <1 || <1

Naphthalene μg/L 124942-11 <1 || <1

Surrogate
Dibromofluoromethane

% 124942-11 102 || 104 || RPD: 2 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Surrogate toluene-d8 % 124942-11 96 || 97 || RPD: 1 

Surrogate 4-BFB % 124942-11 88 || 91 || RPD: 3 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 124942-11 13/03/2015 || 13/03/2015 124942-2 13/03/2015

Date analysed - 124942-11 13/03/2015 || 13/03/2015 124942-2 13/03/2015

TRH C10 - C14 μg/L 124942-11 <50 || <50 124942-2 127%

TRH C15 - C28 μg/L 124942-11 <100 || <100 124942-2 117%

TRH C29 - C36 μg/L 124942-11 <100 || <100 124942-2 104%

TRH >C10 - C16 μg/L 124942-11 <50 || <50 124942-2 127%

TRH >C16 - C34 μg/L 124942-11 <100 || <100 124942-2 117%

TRH >C34 - C40 μg/L 124942-11 <100 || <100 124942-2 104%

Surrogate o-Terphenyl % 124942-11 78 || 113 || RPD: 37 124942-2 87%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 124942-11 13/03/2015 || 13/03/2015 124942-2 13/03/2015

Date analysed - 124942-11 13/03/2015 || 13/03/2015 124942-2 13/03/2015

Naphthalene μg/L 124942-11 <1 || <1 124942-2 82%

Acenaphthylene μg/L 124942-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 124942-11 <1 || <1 [NR] [NR]

Fluorene μg/L 124942-11 <1 || <1 124942-2 89%

Phenanthrene μg/L 124942-11 <1 || <1 124942-2 93%

Anthracene μg/L 124942-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 124942-11 <1 || <1 124942-2 93%

Pyrene μg/L 124942-11 <1 || <1 124942-2 95%

Benzo(a)anthracene μg/L 124942-11 <1 || <1 [NR] [NR]

Chrysene μg/L 124942-11 <1 || <1 124942-2 90%

Benzo(b,j+k)fluoranthene μg/L 124942-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 124942-11 <1 || <1 124942-2 101%

Indeno(1,2,3-c,d)pyrene μg/L 124942-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 124942-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 124942-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 124942-11 91 || 61 || RPD: 39 124942-2 98%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 124942-11 13/03/2015 || 13/03/2015 124942-2 13/03/2015

Date analysed - 124942-11 13/03/2015 || 13/03/2015 124942-2 13/03/2015

Arsenic-Dissolved μg/L 124942-11 <1 || <1 124942-2 97%

Copper-Dissolved μg/L 124942-11 <1 || <1 124942-2 107%

Lead-Dissolved μg/L 124942-11 <1 || <1 124942-2 98%

Zinc-Dissolved μg/L 124942-11 8 || 8 || RPD: 0 124942-2 95%

Nickel-Dissolved μg/L 124942-11 <1 || <1 124942-2 94%

Mercury-Dissolved μg/L 124942-11 <0.05 || <0.05 124942-2 91%

Cadmium-Dissolved μg/L 124942-11 <0.1 || <0.1 124942-2 102%

Iron-Dissolved μg/L 124942-11 35 || 32 || RPD: 9 124942-2 #

Manganese-Dissolved μg/L 124942-11 41 || 39 || RPD: 5 124942-2 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 124942-11 12/03/2015 || 12/03/2015 124942-2 12/03/2015

Date analysed - 124942-11 12/03/2015 || 12/03/2015 124942-2 12/03/2015

pH pH Units 124942-11 4.9 || 4.9 || RPD: 0 [NR] [NR]

Electrical Conductivity μS/cm 124942-11 180 || 180 || RPD: 0 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 124942-11 92 || 100 || RPD: 8 [NR] [NR]

Ammonia as N in water mg/L 124942-11 0.007 || <0.005 124942-2 91%

Nitrate as N in water mg/L 124942-11 0.18 || 0.060 || RPD: 100 124942-2 110%

Nitrite as N in water mg/L 124942-11 0.008 || 0.008 || RPD: 0 124942-2 112%

Phosphate as P in water mg/L 124942-11 0.005 || <0.005 124942-2 95%

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 124942-11 12/03/2015 || 12/03/2015 124942-2 12/03/2015

Date analysed - 124942-11 12/03/2015 || 12/03/2015 124942-2 12/03/2015

Calcium - Dissolved mg/L 124942-11 1.6 || 1.7 || RPD: 6 124942-2 #

Potassium - Dissolved mg/L 124942-11 <0.5 || <0.5 124942-2 110%

Sodium - Dissolved mg/L 124942-11 30 || 30 || RPD: 0 124942-2 #

Magnesium - Dissolved mg/L 124942-11 1.8 || 1.8 || RPD: 0 124942-2 106%

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 124942-11 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 124942-11 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 124942-11 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 124942-11 <5 || <5 [NR] [NR]

Sulphate, SO4 mg/L 124942-11 6 || 6 || RPD: 0 124942-2 87%

Chloride, Cl mg/L 124942-11 46 || 46 || RPD: 0 124942-2 #

Ionic Balance % 124942-11 4.5 || 4.4 || RPD: 2 [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 124942-11 13/03/2015

Date analysed - [NT] [NT] 124942-11 13/03/2015

Phosphorus - Total mg/L [NT] [NT] 124942-11 110%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 124942-12 12/03/2015 || 12/03/2015

Date analysed - 124942-12 12/03/2015 || 12/03/2015

Total Suspended Solids mg/L 124942-12 <10 || <10

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] LCS-W2 13/03/2015

Date analysed - [NT] [NT] LCS-W2 13/03/2015

Phosphorus - Total mg/L [NT] [NT] LCS-W2 113%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
TSS: The PQL has been raised due to the limited amount of sample/s 
available for testing. 

Total Dissolved Solids result  for sample no.12 may be exaggerated due to the presence of 
colliods.

ION_BALANCE: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Ammonia: PQL raised due to negative result produced, the sample was rerun with dilution
however the sample negative result was given. This may be caused by the matrix of the
sample.

TRACE METALS: In theory the total metal content should be higher than the dissolved 
metal content.  However, in some samples this is not the case.
The sample has been re-analysed for both Total and Dissolved 
and results have been confirmed.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

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.

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.
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: Daniel Saunders

Sample log in details:
Your reference: 30011560, NBHP - Water Quality Monitoring
Envirolab Reference: 126243
Date received: 08/04/15
Date results expected to be reported: 15/04/15

Samples received in appropriate condition for analysis: YES
No. of samples provided 18 waters
Turnaround time requested: Standard
Temperature on receipt (°C) 15.2
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 126243
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 18 waters
Date samples received / completed instructions received 08/04/15 / 08/04/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 15/04/15 / 15/04/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 126243-1 126243-2 126243-3 126243-4 126243-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 10/04/2015 10/04/2015 10/04/2015 10/04/2015 10/04/2015 

Date analysed - 10/04/2015 10/04/2015 10/04/2015 10/04/2015 10/04/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 106 106 108 107 107

Surrogate toluene-d8 % 95 95 94 95 94

Surrogate 4-BFB % 98 99 97 98 95

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 126243-6 126243-7 126243-8 126243-9 126243-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 10/04/2015 10/04/2015 10/04/2015 10/04/2015 10/04/2015 

Date analysed - 10/04/2015 10/04/2015 10/04/2015 10/04/2015 10/04/2015 

TRH C6 - C9 μg/L <10 36 <10 <10 <10

TRH C6 - C10 μg/L <10 37 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 17 <10 <10 <10

Benzene μg/L <1 20 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 107 110 107 107 107

Surrogate toluene-d8 % 94 98 95 94 93

Surrogate 4-BFB % 98 97 97 97 97
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 126243-11 126243-12 126243-13 126243-14 126243-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 10/04/2015 10/04/2015 10/04/2015 10/04/2015 10/04/2015 

Date analysed - 10/04/2015 10/04/2015 10/04/2015 10/04/2015 10/04/2015 

TRH C6 - C9 μg/L 27 <10 <10 <10 <10

TRH C6 - C10 μg/L 27 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L 19 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 109 109 108 107 107

Surrogate toluene-d8 % 97 94 94 94 94

Surrogate 4-BFB % 99 99 96 99 98

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 126243-16 126243-17 126243-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water

Date extracted - 10/04/2015 10/04/2015 10/04/2015 

Date analysed - 10/04/2015 10/04/2015 10/04/2015 

TRH C6 - C9 μg/L <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10

Benzene μg/L <1 <1 <1

Toluene μg/L <1 <1 <1

Ethylbenzene μg/L <1 <1 <1

m+p-xylene μg/L <2 <2 <2

o-xylene μg/L <1 <1 <1

Naphthalene μg/L <1 <1 <1

Surrogate Dibromofluoromethane % 107 107 108

Surrogate toluene-d8 % 93 93 93

Surrogate 4-BFB % 98 96 97
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 126243-1 126243-2 126243-3 126243-4 126243-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 10/04/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 106 100 100 93 107

svTRH (C10-C40) in Water 

Our Reference: UNITS 126243-6 126243-7 126243-8 126243-9 126243-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 10/04/2015 10/04/2015 10/04/2015 10/04/2015 10/04/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 99 93 86 84 85

svTRH (C10-C40) in Water 

Our Reference: UNITS 126243-11 126243-12 126243-13 126243-14 126243-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 10/04/2015 10/04/2015 10/04/2015 09/04/2015 09/04/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 76 90 88 85 88
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 126243-16 126243-17 126243-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 86 101 93
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 126243-1 126243-2 126243-3 126243-4 126243-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 85 85 87 84 83
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 126243-6 126243-7 126243-8 126243-9 126243-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 91 80 83 80 73
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 126243-11 126243-12 126243-13 126243-14 126243-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 74 81 83 74 87
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 126243-16 126243-17 126243-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water

Date extracted - 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 72 86 83
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 126243-1 126243-2 126243-3 126243-4 126243-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 18 <1 9 3 <1

Lead-Dissolved μg/L 9 <1 3 4 <1

Zinc-Dissolved μg/L 73 21 25 280 23

Nickel-Dissolved μg/L 11 5 7 59 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.4 <0.1 0.1 0.2 <0.1

Iron-Dissolved μg/L 19 390 1,200 14,000 <10

Manganese-Dissolved μg/L 25 300 260 870 36

HM in water - dissolved 

Our Reference: UNITS 126243-6 126243-7 126243-8 126243-9 126243-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 2 2 1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 2 6 26 250 5

Nickel-Dissolved μg/L <1 <1 6 56 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 11 16 <10 20,000 39

Manganese-Dissolved μg/L 5 19 260 2,100 9
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 126243-11 126243-12 126243-13 126243-14 126243-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 2 1 3

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 7 15 17 21 36

Nickel-Dissolved μg/L <1 <1 <1 <1 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 16 340 250 330 110

Manganese-Dissolved μg/L 20 15 23 26 13

HM in water - dissolved 

Our Reference: UNITS 126243-16 126243-17 126243-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 3 2 2

Lead-Dissolved μg/L 2 <1 <1

Zinc-Dissolved μg/L 12 15 15

Nickel-Dissolved μg/L 1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 1,300 330 330

Manganese-Dissolved μg/L 36 12 13
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 126243-12 126243-13 126243-14 126243-15 126243-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Arsenic-Total μg/L <1 <1 <1 <1 <1

Copper-Total μg/L 3 2 2 4 5

Lead-Total μg/L 1 <1 <1 <1 4

Zinc-Total μg/L 15 17 22 41 18

Nickel-Total μg/L <1 <1 <1 1 2

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 530 500 680 250 2,400

Manganese-Total μg/L 17 24 28 14 45

HM in water - total 

Our Reference: UNITS 126243-17 126243-18

Your Reference ------------- SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015

Type of sample water water

Date prepared - 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 

Arsenic-Total μg/L <1 <1

Copper-Total μg/L 3 2

Lead-Total μg/L <1 <1

Zinc-Total μg/L 19 19

Nickel-Total μg/L <1 <1

Mercury-Total μg/L <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1

Iron-Total μg/L 530 530

Manganese-Total μg/L 14 14
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 126243-1 126243-2 126243-3 126243-4 126243-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 08/04/2015 08/04/2015 08/04/2015 08/04/2015 08/04/2015 

Date analysed - 08/04/2015 08/04/2015 08/04/2015 08/04/2015 08/04/2015 

pH pH Units 4.4 5.9 4.4 4.3 5.6

Electrical Conductivity μS/cm 870 1,200 540 2,400 190

Total Dissolved Solids (grav) mg/L 490 640 260 1,400 120

Ammonia as N in water mg/L 0.050 0.030 0.040 0.044 0.060 

Nitrate as N in water mg/L 0.008 0.017 0.090 0.008 0.041 

Nitrite as N in water mg/L <0.005 0.005 0.007 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.028

Miscellaneous Inorganics 

Our Reference: UNITS 126243-6 126243-7 126243-8 126243-9 126243-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 08/04/2015 08/04/2015 08/04/2015 08/04/2015 08/04/2015 

Date analysed - 08/04/2015 08/04/2015 08/04/2015 08/04/2015 08/04/2015 

pH pH Units 5.1 4.8 4.8 5.4 4.5

Electrical Conductivity μS/cm 180 170 210 2,300 180

Total Dissolved Solids (grav) mg/L 100 87 130 1,200 97

Ammonia as N in water mg/L 0.020 0.01 0.01 0.060 0.020 

Nitrate as N in water mg/L 0.40 0.069 <0.005 <0.005 1.7

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 126243-11 126243-12 126243-13 126243-14 126243-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 08/04/2015 08/04/2015 08/04/2015 08/04/2015 08/04/2015 

Date analysed - 08/04/2015 08/04/2015 08/04/2015 08/04/2015 08/04/2015 

pH pH Units 4.8 7.2 6.9 6.6 7.4

Electrical Conductivity μS/cm 170 420 420 280 390

Total Dissolved Solids (grav) mg/L 100 230 250 160 170

Ammonia as N in water mg/L 0.01 0.030 0.080 0.080 0.030 

Nitrate as N in water mg/L 0.079 0.16 0.51 0.17 0.33

Nitrite as N in water mg/L <0.005 <0.005 0.023 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 0.011 0.007 <0.005 0.007

Total Suspended Solids mg/L [NA] <10 <10 <5 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 126243-16 126243-17 126243-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water

Date prepared - 08/04/2015 08/04/2015 08/04/2015 

Date analysed - 08/04/2015 08/04/2015 08/04/2015 

pH pH Units 6.9 7.4 7.5

Electrical Conductivity μS/cm 340 360 360

Total Dissolved Solids (grav) mg/L 220 220 210

Ammonia as N in water mg/L 0.030 0.050 0.050 

Nitrate as N in water mg/L 0.13 0.16 0.16

Nitrite as N in water mg/L <0.005 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 

Total Suspended Solids mg/L <10 <5 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 126243-1 126243-2 126243-3 126243-4 126243-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 8/04/2015 8/04/2015 8/04/2015 8/04/2015 8/04/2015 

Date analysed - 8/04/2015 8/04/2015 8/04/2015 8/04/2015 8/04/2015 

Calcium - Dissolved mg/L 2.5 41 4.1 10 2.5

Potassium - Dissolved mg/L 0.8 2.4 1.4 7.5 4.9

Sodium - Dissolved mg/L 190 210 92 510 37

Magnesium - Dissolved mg/L 13 19 10 54 1.1

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 60 <5 <5 25

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 60 <5 <5 25

Sulphate, SO4 mg/L 29 19 18 93 16

Chloride, Cl mg/L 260 340 160 770 30

Ionic Balance % 7.7 6.4 2.2 7.3 7.4

Ion Balance 

Our Reference: UNITS 126243-6 126243-7 126243-8 126243-9 126243-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 8/04/2015 8/04/2015 8/04/2015 8/04/2015 8/04/2015 

Date analysed - 8/04/2015 8/04/2015 8/04/2015 8/04/2015 8/04/2015 

Calcium - Dissolved mg/L 2.3 1.2 1.3 15 <0.5

Potassium - Dissolved mg/L 0.6 0.6 1.3 4.5 <0.5

Sodium - Dissolved mg/L 31 28 33 490 30

Magnesium - Dissolved mg/L 2.9 2.0 4.3 43 2.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 7 <5 <5 33 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 7 <5 <5 33 <5

Sulphate, SO4 mg/L 5 6 4 210 3

Chloride, Cl mg/L 49 49 59 640 43

Ionic Balance % 2.6 -0.73 3.3 5.5 7.5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 126243-11 126243-12 126243-13 126243-14 126243-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 8/04/2015 8/04/2015 8/04/2015 8/04/2015 8/04/2015 

Date analysed - 8/04/2015 8/04/2015 8/04/2015 8/04/2015 8/04/2015 

Calcium - Dissolved mg/L 1.2 [NA] [NA] [NA] [NA]

Potassium - Dissolved mg/L 0.7 [NA] [NA] [NA] [NA]

Sodium - Dissolved mg/L 30 [NA] [NA] [NA] [NA]

Magnesium - Dissolved mg/L 2.0 [NA] [NA] [NA] [NA]

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 [NA] [NA] [NA] [NA]

Bicarbonate Alkalinity as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Carbonate Alkalinity as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Total Alkalinity  as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Sulphate, SO4 mg/L 6 23 18 15 32

Chloride, Cl mg/L 46 78 90 44 42

Ionic Balance % 4.1 [NA] [NA] [NA] [NA]

Ion Balance 

Our Reference: UNITS 126243-16 126243-17 126243-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water

Date prepared - 8/04/2015 8/04/2015 8/04/2015 

Date analysed - 8/04/2015 8/04/2015 8/04/2015 

Sulphate, SO4 mg/L 19 19 25

Chloride, Cl mg/L 70 63 65

Page 16 of  27Envirolab Reference: 126243
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 126243-1 126243-2 126243-3 126243-4 126243-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Phosphorus - Total mg/L 0.1 0.06 0.07 0.7 0.2

Metals in Waters - Acid extractable

Our Reference: UNITS 126243-6 126243-7 126243-8 126243-9 126243-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Phosphorus - Total mg/L <0.05 0.1 0.06 0.2 0.1

Metals in Waters - Acid extractable

Our Reference: UNITS 126243-11 126243-12 126243-13 126243-14 126243-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 09/04/2015 09/04/2015 

Phosphorus - Total mg/L 0.2 <0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 126243-16 126243-17 126243-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/04/2015 07/04/2015 07/04/2015

Type of sample water water water

Date prepared - 09/04/2015 09/04/2015 09/04/2015 

Date analysed - 09/04/2015 09/04/2015 09/04/2015 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 10/04/2
015

126243-7 10/04/2015 || 13/04/2015 LCS-W1 10/04/2015

Date analysed - 10/04/2
015

126243-7 10/04/2015 || 14/04/2015 LCS-W1 10/04/2015

TRH C6 - C9 μg/L 10 Org-016 <10 126243-7 36 || 33 || RPD: 9 LCS-W1 114%

TRH C6 - C10 μg/L 10 Org-016 <10 126243-7 37 || 34 || RPD: 8 LCS-W1 114%

Benzene μg/L 1 Org-016 <1 126243-7 20 || 17 || RPD: 16 LCS-W1 120%

Toluene μg/L 1 Org-016 <1 126243-7 <1 || <1 LCS-W1 117%

Ethylbenzene μg/L 1 Org-016 <1 126243-7 <1 || <1 LCS-W1 111%

m+p-xylene μg/L 2 Org-016 <2 126243-7 <2 || <2 LCS-W1 112%

o-xylene μg/L 1 Org-016 <1 126243-7 <1 || <1 LCS-W1 112%

Naphthalene μg/L 1 Org-013 <1 126243-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 104 126243-7 110 || 104 || RPD: 6 LCS-W1 104%

Surrogate toluene-d8 % Org-016 96 126243-7 98 || 98 || RPD: 0 LCS-W1 100%

Surrogate 4-BFB % Org-016 99 126243-7 97 || 98 || RPD: 1 LCS-W1 97%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

Date analysed - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

TRH C10 - C14 μg/L 50 Org-003 <50 126243-1 <50 || <50 LCS-W1 92%

TRH C15 - C28 μg/L 100 Org-003 <100 126243-1 <100 || <100 LCS-W1 83%

TRH C29 - C36 μg/L 100 Org-003 <100 126243-1 <100 || <100 LCS-W1 80%

TRH >C10 - C16 μg/L 50 Org-003 <50 126243-1 <50 || <50 LCS-W1 92%

TRH >C16 - C34 μg/L 100 Org-003 <100 126243-1 <100 || <100 LCS-W1 83%

TRH >C34 - C40 μg/L 100 Org-003 <100 126243-1 <100 || <100 LCS-W1 80%

Surrogate o-Terphenyl % Org-003 95 126243-1 106 || 98 || RPD: 8 LCS-W1 74%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

Date analysed - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

Naphthalene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 LCS-W1 75%

Acenaphthylene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 LCS-W1 70%

Phenanthrene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 LCS-W1 71%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 LCS-W1 72%

Pyrene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 LCS-W1 74%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 LCS-W1 72%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 126243-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 LCS-W1 86%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 126243-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

81 126243-1 85 || 88 || RPD: 3 LCS-W1 86%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

Date analysed - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126243-1 <1 || <1 LCS-W1 97%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126243-1 18 || 17 || RPD: 6 LCS-W1 95%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126243-1 9 || 9 || RPD: 0 LCS-W1 105%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126243-1 73 || 72 || RPD: 1 LCS-W1 96%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126243-1 11 || 11 || RPD: 0 LCS-W1 94%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 126243-1 <0.05 || <0.05 LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 126243-1 0.4 || 0.4 || RPD: 0 LCS-W1 103%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 126243-1 19 || 19 || RPD: 0 LCS-W1 89%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 126243-1 25 || 24 || RPD: 4 LCS-W1 87%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 09/04/2
015

[NT] [NT] LCS-W1 09/04/2015

Date analysed - 09/04/2
015

[NT] [NT] LCS-W1 09/04/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 96%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 93%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 104%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 102%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 96%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 104%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 107%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 [NT] [NT] LCS-W1 95%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 [NT] [NT] LCS-W1 90%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 08/04/2
015

126243-1 08/04/2015 || 08/04/2015 LCS-1 08/04/2015

Date analysed - 08/04/2
015

126243-1 08/04/2015 || 08/04/2015 LCS-1 08/04/2015

pH pH Units Inorg-001 [NT] 126243-1 4.4 || 4.5 || RPD: 2 LCS-1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 126243-1 870 || 870 || RPD: 0 LCS-1 106%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 126243-1 490 || 480 || RPD: 2 LCS-1 96%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 126243-1 0.050 || 0.040 || RPD: 22 LCS-1 105%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 126243-1 0.008 || 0.005 || RPD: 46 LCS-1 102%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 126243-1 <0.005 || <0.005 LCS-1 106%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 126243-1 <0.005 || <0.005 LCS-1 94%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-1 110%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 08/04/2
015

126243-3 8/04/2015 || 8/04/2015 LCS-1 09/04/2015

Date analysed - 08/04/2
015

126243-3 8/04/2015 || 8/04/2015 LCS-1 09/04/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126243-3 4.1 || 4.1 || RPD: 0 LCS-1 94%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126243-3 1.4 || 1.4 || RPD: 0 LCS-1 116%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126243-3 92 || 93 || RPD: 1 LCS-1 112%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126243-3 10 || 10 || RPD: 0 LCS-1 94%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 126243-3 <5 ||  [N/T] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 126243-3 <5 ||  [N/T] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 126243-3 <5 ||  [N/T] [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 126243-3 <5 ||  [N/T] LCS-1 99%

Sulphate, SO4 mg/L 1 Inorg-081 <1 126243-3 18 ||  [N/T] LCS-1 110%

Chloride, Cl mg/L 1 Inorg-081 <1 126243-3 160 ||  [N/T] LCS-1 107%

Ionic Balance % Inorg-041 [NT] 126243-3 2.2 ||  [N/T] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

Date analysed - 09/04/2
015

126243-1 09/04/2015 || 09/04/2015 LCS-W1 09/04/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 126243-1 0.1 || 0.2 || RPD: 67 LCS-W1 95%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 126243-11 10/04/2015 || 13/04/2015

Date analysed - 126243-11 10/04/2015 || 14/04/2015

TRH C6 - C9 μg/L 126243-11 27 || 31 || RPD: 14 

TRH C6 - C10 μg/L 126243-11 27 || 32 || RPD: 17 

Benzene μg/L 126243-11 19 || 18 || RPD: 5 

Toluene μg/L 126243-11 <1 || <1

Ethylbenzene μg/L 126243-11 <1 || <1

m+p-xylene μg/L 126243-11 <2 || <2

o-xylene μg/L 126243-11 <1 || <1

Naphthalene μg/L 126243-11 <1 || <1

Surrogate
Dibromofluoromethane

% 126243-11 109 || 105 || RPD: 4 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Surrogate toluene-d8 % 126243-11 97 || 97 || RPD: 0 

Surrogate 4-BFB % 126243-11 99 || 97 || RPD: 2 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 126243-11 09/04/2015 || 09/04/2015 126243-2 09/04/2015

Date analysed - 126243-11 10/04/2015 || 10/04/2015 126243-2 09/04/2015

TRH C10 - C14 μg/L 126243-11 <50 || <50 126243-2 130%

TRH C15 - C28 μg/L 126243-11 <100 || <100 126243-2 119%

TRH C29 - C36 μg/L 126243-11 <100 || <100 126243-2 101%

TRH >C10 - C16 μg/L 126243-11 <50 || <50 126243-2 130%

TRH >C16 - C34 μg/L 126243-11 <100 || <100 126243-2 119%

TRH >C34 - C40 μg/L 126243-11 <100 || <100 126243-2 101%

Surrogate o-Terphenyl % 126243-11 76 || 81 || RPD: 6 126243-2 89%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 126243-11 09/04/2015 || 09/04/2015 126243-2 09/04/2015

Date analysed - 126243-11 09/04/2015 || 09/04/2015 126243-2 09/04/2015

Naphthalene μg/L 126243-11 <1 || <1 126243-2 75%

Acenaphthylene μg/L 126243-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 126243-11 <1 || <1 [NR] [NR]

Fluorene μg/L 126243-11 <1 || <1 126243-2 76%

Phenanthrene μg/L 126243-11 <1 || <1 126243-2 78%

Anthracene μg/L 126243-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 126243-11 <1 || <1 126243-2 77%

Pyrene μg/L 126243-11 <1 || <1 126243-2 78%

Benzo(a)anthracene μg/L 126243-11 <1 || <1 [NR] [NR]

Chrysene μg/L 126243-11 <1 || <1 126243-2 75%

Benzo(b,j+k)fluoranthene μg/L 126243-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 126243-11 <1 || <1 126243-2 93%

Indeno(1,2,3-c,d)pyrene μg/L 126243-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 126243-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 126243-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 126243-11 74 || 72 || RPD: 3 126243-2 85%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 126243-11 09/04/2015 || 09/04/2015 126243-2 09/04/2015

Date analysed - 126243-11 09/04/2015 || 09/04/2015 126243-2 09/04/2015

Arsenic-Dissolved μg/L 126243-11 <1 || <1 126243-2 94%

Copper-Dissolved μg/L 126243-11 <1 || <1 126243-2 84%

Lead-Dissolved μg/L 126243-11 <1 || <1 126243-2 97%

Zinc-Dissolved μg/L 126243-11 7 || 7 || RPD: 0 126243-2 92%

Nickel-Dissolved μg/L 126243-11 <1 || <1 126243-2 86%

Mercury-Dissolved μg/L 126243-11 <0.05 || <0.05 126243-2 108%

Cadmium-Dissolved μg/L 126243-11 <0.1 || <0.1 126243-2 100%

Iron-Dissolved μg/L 126243-11 16 || 16 || RPD: 0 126243-2 #

Manganese-Dissolved μg/L 126243-11 20 || 20 || RPD: 0 126243-2 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 126243-11 08/04/2015 || 08/04/2015

Date analysed - 126243-11 08/04/2015 || 08/04/2015

pH pH Units 126243-11 4.8 || 4.8 || RPD: 0 

Electrical Conductivity μS/cm 126243-11 170 || 170 || RPD: 0 

Total Dissolved Solids 
(grav)

mg/L 126243-11 100 || 110 || RPD: 10 

Ammonia as N in water mg/L 126243-11 0.01 || 0.020 || RPD: 67 

Nitrate as N in water mg/L 126243-11 0.079 || 0.077 || RPD: 3 

Nitrite as N in water mg/L 126243-11 <0.005 || <0.005

Phosphate as P in water mg/L 126243-11 <0.005 || <0.005

Total Suspended Solids mg/L [NT] [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 126243-10 8/04/2015 || 8/04/2015 126243-4 09/04/2015

Date analysed - 126243-10 8/04/2015 || 8/04/2015 126243-4 09/04/2015

Calcium - Dissolved mg/L 126243-10 <0.5 || <0.5 126243-4 82%

Potassium - Dissolved mg/L 126243-10 <0.5 || <0.5 126243-4 110%

Sodium - Dissolved mg/L 126243-10 30 || 30 || RPD: 0 126243-4 #

Magnesium - Dissolved mg/L 126243-10 2.3 || 2.4 || RPD: 4 126243-4 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 126243-11 09/04/2015 || 09/04/2015 126243-2 09/04/2015

Date analysed - 126243-11 09/04/2015 || 09/04/2015 126243-2 09/04/2015

Phosphorus - Total mg/L 126243-11 0.2 || 0.1 || RPD: 67 126243-2 100%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 126243-12 08/04/2015 || 08/04/2015

Date analysed - 126243-12 08/04/2015 || 08/04/2015

Total Suspended Solids mg/L 126243-12 <10 || <10

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 126243-1 8/04/2015 || 8/04/2015 126243-2 08/04/2015

Date analysed - 126243-1 8/04/2015 || 8/04/2015 126243-2 08/04/2015

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 126243-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 126243-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 126243-1 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 126243-1 <5 || <5 [NR] [NR]

Sulphate, SO4 mg/L 126243-1 29 || 29 || RPD: 0 126243-2 87%

Chloride, Cl mg/L 126243-1 260 || 260 || RPD: 0 126243-2 91%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 126243-11 8/04/2015 || 8/04/2015

Date analysed - 126243-11 8/04/2015 || 8/04/2015

Calcium - Dissolved mg/L 126243-11 1.2 ||  [N/T]

Potassium - Dissolved mg/L 126243-11 0.7 ||  [N/T]

Sodium - Dissolved mg/L 126243-11 30 ||  [N/T]

Magnesium - Dissolved mg/L 126243-11 2.0 ||  [N/T]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 126243-11 <5 || <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 126243-11 <5 || <5

Carbonate Alkalinity as 

CaCO3

mg/L 126243-11 <5 || <5

Total Alkalinity  as CaCO3 mg/L 126243-11 <5 || <5

Sulphate, SO4 mg/L 126243-11 6 || 7 || RPD: 15 

Chloride, Cl mg/L 126243-11 46 || 46 || RPD: 0 

Ionic Balance % 126243-11 4.1 ||  [N/T]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
ION_BALANCE # # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

TSS:The PQL has been raised due to the limited amount of sample/s 
available for testing.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 126831 
Date Sample Received 22/04/2015 
Date Instructions Received 22/04/2015 
Date Results Expected to be Reported 29/04/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 9 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 4.7 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 126831
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 9 waters
Date samples received / completed instructions received 22/04/15 / 22/04/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 29/04/15 / 29/04/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date extracted - 23/04/2015 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

Date analysed - 23/04/2015 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 102 100 100 103 100

Surrogate toluene-d8 % 92 105 103 106 104

Surrogate 4-BFB % 95 100 99 100 100

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 126831-6 126831-7 126831-8 126831-9

Your Reference ------------- SW6 DUP1 Trip BLank Trip Spike

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water

Date extracted - 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

Date analysed - 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

TRH C6 - C9 μg/L <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 109%

Toluene μg/L <1 <1 <1 110%

Ethylbenzene μg/L <1 <1 <1 100%

m+p-xylene μg/L <2 <2 <2 103%

o-xylene μg/L <1 <1 <1 102%

Naphthalene μg/L <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 101 103 102 101

Surrogate toluene-d8 % 105 107 106 108

Surrogate 4-BFB % 101 102 99 102
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date extracted - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 101 97 92 81 62

svTRH (C10-C40) in Water 

Our Reference: UNITS 126831-6 126831-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 21/04/2015 21/04/2015

Type of sample water water

Date extracted - 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 101 97
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date extracted - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 101 107 103 85 65
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 126831-6 126831-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 21/04/2015 21/04/2015

Type of sample water water

Date extracted - 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 108 103
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date prepared - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Arsenic-Dissolved μg/L 1 <1 1 <1 <1

Copper-Dissolved μg/L 4 4 4 3 6

Lead-Dissolved μg/L <1 2 <1 <1 1

Zinc-Dissolved μg/L 27 19 30 46 5

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 120 390 310 39 270

Manganese-Dissolved μg/L <5 10 11 7 10

HM in water - dissolved 

Our Reference: UNITS 126831-6 126831-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 21/04/2015 21/04/2015

Type of sample water water

Date prepared - 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 

Arsenic-Dissolved μg/L 2 1

Copper-Dissolved μg/L 5 4

Lead-Dissolved μg/L 1 <1

Zinc-Dissolved μg/L 24 26

Nickel-Dissolved μg/L <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 180 110

Manganese-Dissolved μg/L 5 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date prepared - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Arsenic-Total μg/L 2 1 1 <1 3

Copper-Total μg/L 9 5 5 8 14

Lead-Total μg/L 5 5 2 3 10

Zinc-Total μg/L 61 35 41 72 84

Nickel-Total μg/L 1 1 <1 <1 2

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 800 860 620 340 1,100

Manganese-Total μg/L 17 13 14 14 18

HM in water - total 

Our Reference: UNITS 126831-6 126831-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 21/04/2015 21/04/2015

Type of sample water water

Date prepared - 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 

Arsenic-Total μg/L 2 2

Copper-Total μg/L 8 10

Lead-Total μg/L 5 5

Zinc-Total μg/L 44 62

Nickel-Total μg/L <1 1

Mercury-Total μg/L <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1

Iron-Total μg/L 580 810

Manganese-Total μg/L 13 17
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date prepared - 22/04/2015 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

Date analysed - 22/04/2015 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

pH pH Units 7.3 6.9 6.9 7.1 6.9

Electrical Conductivity μS/cm 260 270 280 270 230

Total Dissolved Solids (grav) mg/L 130 170 150 130 160

Ammonia as N in water mg/L <0.005 <0.005 0.017 <0.005 <0.005 

Nitrate as N in water mg/L 0.40 0.34 0.51 0.17 0.31

Nitrite as N in water mg/L 0.006 <0.005 <0.005 0.006 0.012 

Phosphate as P in water mg/L 0.040 0.014 0.041 0.015 <0.005

Total Suspended Solids mg/L 18 11 7 10 230

Miscellaneous Inorganics 

Our Reference: UNITS 126831-6 126831-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 21/04/2015 21/04/2015

Type of sample water water

Date prepared - 22/04/2015 22/04/2015 

Date analysed - 22/04/2015 22/04/2015 

pH pH Units 7.0 7.1

Electrical Conductivity μS/cm 230 260

Total Dissolved Solids (grav) mg/L 140 140

Ammonia as N in water mg/L <0.005 0.008

Nitrate as N in water mg/L 0.41 0.40

Nitrite as N in water mg/L <0.005 0.006

Phosphate as P in water mg/L 0.035 0.039 

Total Suspended Solids mg/L 16 21
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date prepared - 22/04/2015 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

Date analysed - 22/04/2015 22/04/2015 22/04/2015 22/04/2015 22/04/2015 

Calcium - Dissolved mg/L 19 17 20 20 19

Potassium - Dissolved mg/L 2.2 2.6 3.4 2.8 3.9

Sodium - Dissolved mg/L 38 42 39 35 28

Magnesium - Dissolved mg/L 4.0 4.2 4.6 4.8 4.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 34 29 36 40 36

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 34 29 36 40 36

Sulphate, SO4 mg/L 12 12 12 11 15

Chloride, Cl mg/L 48 52 53 46 35

Ionic Balance % 13 15 12 13 14

Ion Balance 

Our Reference: UNITS 126831-6 126831-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 21/04/2015 21/04/2015

Type of sample water water

Date prepared - 22/04/2015 22/04/2015 

Date analysed - 22/04/2015 22/04/2015 

Calcium - Dissolved mg/L 16 18

Potassium - Dissolved mg/L 2.2 2.2

Sodium - Dissolved mg/L 35 39

Magnesium - Dissolved mg/L 3.2 3.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 27 33

Carbonate Alkalinity as CaCO3 mg/L <5 <5

Total Alkalinity  as CaCO3 mg/L 27 33

Sulphate, SO4 mg/L 9 12

Chloride, Cl mg/L 43 48

Ionic Balance % 14 14
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 126831-1 126831-2 126831-3 126831-4 126831-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 21/04/2015 21/04/2015 21/04/2015 21/04/2015 21/04/2015

Type of sample water water water water water

Date prepared - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 23/04/2015 23/04/2015 23/04/2015 

Phosphorus - Total mg/L 0.09 <0.05 0.07 <0.05 0.06

Metals in Waters - Acid extractable

Our Reference: UNITS 126831-6 126831-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 21/04/2015 21/04/2015

Type of sample water water

Date prepared - 23/04/2015 23/04/2015 

Date analysed - 23/04/2015 23/04/2015 

Phosphorus - Total mg/L 0.07 0.08
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Date analysed - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

TRH C6 - C9 μg/L 10 Org-016 <10 126831-1 <10 || <10 LCS-W1 106%

TRH C6 - C10 μg/L 10 Org-016 <10 126831-1 <10 || <10 LCS-W1 106%

Benzene μg/L 1 Org-016 <1 126831-1 <1 || <1 LCS-W1 99%

Toluene μg/L 1 Org-016 <1 126831-1 <1 || <1 LCS-W1 101%

Ethylbenzene μg/L 1 Org-016 <1 126831-1 <1 || <1 LCS-W1 107%

m+p-xylene μg/L 2 Org-016 <2 126831-1 <2 || <2 LCS-W1 111%

o-xylene μg/L 1 Org-016 <1 126831-1 <1 || <1 LCS-W1 110%

Naphthalene μg/L 1 Org-013 <1 126831-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 99 126831-1 102 || 102 || RPD: 0 LCS-W1 100%

Surrogate toluene-d8 % Org-016 92 126831-1 92 || 92 || RPD: 0 LCS-W1 95%

Surrogate 4-BFB % Org-016 94 126831-1 95 || 95 || RPD: 0 LCS-W1 100%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Date analysed - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

TRH C10 - C14 μg/L 50 Org-003 <50 126831-1 <50 || <50 LCS-W1 104%

TRH C15 - C28 μg/L 100 Org-003 <100 126831-1 <100 || <100 LCS-W1 103%

TRH C29 - C36 μg/L 100 Org-003 <100 126831-1 <100 || <100 LCS-W1 86%

TRH >C10 - C16 μg/L 50 Org-003 <50 126831-1 <50 || <50 LCS-W1 104%

TRH >C16 - C34 μg/L 100 Org-003 <100 126831-1 <100 || <100 LCS-W1 103%

TRH >C34 - C40 μg/L 100 Org-003 <100 126831-1 <100 || <100 LCS-W1 86%

Surrogate o-Terphenyl % Org-003 85 126831-1 101 || 104 || RPD: 3 LCS-W1 79%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Date analysed - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Naphthalene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 LCS-W1 76%

Acenaphthylene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 LCS-W1 70%

Phenanthrene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 LCS-W1 70%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 LCS-W1 70%

Pyrene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 LCS-W1 71%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 LCS-W1 73%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 126831-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 LCS-W1 86%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 126831-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

98 126831-1 101 || 115 || RPD: 13 LCS-W1 97%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Date analysed - 23/04/2
015

126831-1 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126831-1 1 || 1 || RPD: 0 LCS-W1 99%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126831-1 4 || 4 || RPD: 0 LCS-W1 96%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126831-1 <1 || <1 LCS-W1 102%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126831-1 27 || 26 || RPD: 4 LCS-W1 100%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 126831-1 <1 || <1 LCS-W1 99%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 126831-1 <0.05 ||  [N/T] LCS-W1 104%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 126831-1 <0.1 || <0.1 LCS-W1 102%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 126831-1 120 || 120 || RPD: 0 LCS-W1 99%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 126831-1 <5 || <5 LCS-W1 100%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 23/04/2
015

126831-2 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Date analysed - 23/04/2
015

126831-2 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 126831-2 1 ||  [N/T] LCS-W1 102%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 126831-2 5 ||  [N/T] LCS-W1 96%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 126831-2 5 ||  [N/T] LCS-W1 102%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 126831-2 35 ||  [N/T] LCS-W1 105%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 126831-2 1 ||  [N/T] LCS-W1 99%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 126831-2 <0.05 || <0.05 LCS-W1 104%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 126831-2 <0.1 ||  [N/T] LCS-W1 103%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 126831-2 860 ||  [N/T] LCS-W1 102%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 126831-2 13 ||  [N/T] LCS-W1 104%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - [NT] 126831-1 22/04/2015 || 22/04/2015 LCS-W1 22/04/2015

Date analysed - [NT] 126831-1 22/04/2015 || 22/04/2015 LCS-W1 22/04/2015

pH pH Units Inorg-001 [NT] 126831-1 7.3 || 7.1 || RPD: 3 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 126831-1 260 || 260 || RPD: 0 LCS-W1 99%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 126831-1 130 ||  [N/T] LCS-W1 83%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 126831-1 <0.005 || <0.005 LCS-W1 90%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 126831-1 0.40 || 0.40 || RPD: 0 LCS-W1 107%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 126831-1 0.006 || 0.006 || RPD: 0 LCS-W1 117%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 126831-1 0.040 || 0.043 || RPD: 7 LCS-W1 105%

Total Suspended Solids mg/L 5 Inorg-019 <5 126831-1 18 ||  [N/T] LCS-W1 107%

Page 14 of  18Envirolab Reference: 126831
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 22/04/2
015

126831-1 22/04/2015 || 22/04/2015 LCS-W1 22/04/2015

Date analysed - 22/04/2
015

126831-1 22/04/2015 || 22/04/2015 LCS-W1 22/04/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126831-1 19 ||  [N/T] LCS-W1 114%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126831-1 2.2 ||  [N/T] LCS-W1 112%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126831-1 38 ||  [N/T] LCS-W1 104%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 126831-1 4.0 ||  [N/T] LCS-W1 115%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 126831-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 126831-1 34 || 33 || RPD: 3 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 126831-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 126831-1 34 || 33 || RPD: 3 LCS-W1 106%

Sulphate, SO4 mg/L 1 Inorg-081 <1 126831-1 12 || 12 || RPD: 0 LCS-W1 99%

Chloride, Cl mg/L 1 Inorg-081 <1 126831-1 48 || 47 || RPD: 2 LCS-W1 94%

Ionic Balance % Inorg-041 [NT] 126831-1 13 ||  [N/T] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 23/04/2
015

126831-2 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Date analysed - 23/04/2
015

126831-2 23/04/2015 || 23/04/2015 LCS-W1 23/04/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 126831-2 <0.05 || <0.05 LCS-W1 100%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 126831-2 23/04/2015

Date analysed - [NT] [NT] 126831-2 23/04/2015

Arsenic-Dissolved μg/L [NT] [NT] 126831-2 98%

Copper-Dissolved μg/L [NT] [NT] 126831-2 94%

Lead-Dissolved μg/L [NT] [NT] 126831-2 101%

Zinc-Dissolved μg/L [NT] [NT] 126831-2 100%

Nickel-Dissolved μg/L [NT] [NT] 126831-2 96%

Mercury-Dissolved μg/L [NT] [NT] [NR] [NR]

Cadmium-Dissolved μg/L [NT] [NT] 126831-2 102%

Iron-Dissolved μg/L [NT] [NT] 126831-2 #

Manganese-Dissolved μg/L [NT] [NT] 126831-2 98%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 126831-6 23/04/2015

Date analysed - [NT] [NT] 126831-6 24/04/2015

Arsenic-Total μg/L [NT] [NT] 126831-6 101%

Copper-Total μg/L [NT] [NT] 126831-6 94%

Lead-Total μg/L [NT] [NT] 126831-6 105%

Zinc-Total μg/L [NT] [NT] 126831-6 101%

Nickel-Total μg/L [NT] [NT] 126831-6 97%

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] 126831-6 104%

Iron-Total μg/L [NT] [NT] 126831-6 111%

Manganese-Total μg/L [NT] [NT] 126831-6 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 126831-2 22/04/2015 || 22/04/2015

Date analysed - 126831-2 22/04/2015 || 22/04/2015

Total Dissolved Solids 
(grav)

mg/L 126831-2 170 || 170 || RPD: 0 

Total Suspended Solids mg/L 126831-2 11 || 11 || RPD: 0 

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 126831-7 22/04/2015 || 22/04/2015

Date analysed - 126831-7 22/04/2015 || 22/04/2015

Calcium - Dissolved mg/L 126831-7 18 || 19 || RPD: 5 

Potassium - Dissolved mg/L 126831-7 2.2 || 2.2 || RPD: 0 

Sodium - Dissolved mg/L 126831-7 39 || 38 || RPD: 3 

Magnesium - Dissolved mg/L 126831-7 3.9 || 3.9 || RPD: 0 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 127509 
Date Sample Received 06/05/2015 
Date Instructions Received 06/05/2015 
Date Results Expected to be Reported 13/05/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 19 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 8.5 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 127509
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 19 waters
Date samples received / completed instructions received 06/05/15 / 06/05/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 13/05/15 / 11/05/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 127509-1 127509-2 127509-3 127509-4 127509-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/05/2015 05/05/2015 06/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 111 111 110 111 112

Surrogate toluene-d8 % 103 103 103 103 102

Surrogate 4-BFB % 98 99 99 99 100

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 127509-6 127509-7 127509-8 127509-9 127509-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 06/05/2015 05/05/2015 05/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

TRH C6 - C9 μg/L <10 20 <10 <10 <10

TRH C6 - C10 μg/L <10 20 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 13 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 112 108 112 113 114

Surrogate toluene-d8 % 103 100 103 103 103

Surrogate 4-BFB % 100 98 99 99 98
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 127509-11 127509-12 127509-13 127509-14 127509-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 05/05/2015 06/05/2015 06/05/2015 06/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

TRH C6 - C9 μg/L 20 <10 <10 <10 <10

TRH C6 - C10 μg/L 20 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L 14 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 108 115 113 113 108

Surrogate toluene-d8 % 100 104 103 103 102

Surrogate 4-BFB % 99 99 100 99 99

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 127509-16 127509-17 127509-18 127509-19

Your Reference ------------- SW5 SW6 Trip Blank Trip Spike

Date Sampled ------------ 06/05/2015 06/05/2015 04/05/2015 04/05/2015

Type of sample water water water water

Date extracted - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

TRH C6 - C9 μg/L <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 105%

Toluene μg/L <1 <1 <1 102%

Ethylbenzene μg/L <1 <1 <1 96%

m+p-xylene μg/L <2 <2 <2 99%

o-xylene μg/L <1 <1 <1 101%

Naphthalene μg/L <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 110 113 113 111

Surrogate toluene-d8 % 102 103 103 100

Surrogate 4-BFB % 99 99 99 103
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 127509-1 127509-2 127509-3 127509-4 127509-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/05/2015 05/05/2015 06/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Date analysed - 09/05/2015 09/05/2015 09/05/2015 09/05/2015 09/05/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 400 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 440 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 101 95 95 92 95

svTRH (C10-C40) in Water 

Our Reference: UNITS 127509-6 127509-7 127509-8 127509-9 127509-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 06/05/2015 05/05/2015 05/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Date analysed - 09/05/2015 09/05/2015 09/05/2015 09/05/2015 09/05/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 94 95 100 82 85

svTRH (C10-C40) in Water 

Our Reference: UNITS 127509-11 127509-12 127509-13 127509-14 127509-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 05/05/2015 06/05/2015 06/05/2015 06/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Date analysed - 09/05/2015 09/05/2015 09/05/2015 09/05/2015 09/05/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 86 98 93 99 83
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 127509-16 127509-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 06/05/2015 06/05/2015

Type of sample water water

Date extracted - 08/05/2015 08/05/2015 

Date analysed - 09/05/2015 09/05/2015 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 80 85
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 127509-1 127509-2 127509-3 127509-4 127509-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/05/2015 05/05/2015 06/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Date analysed - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 104 97 112 106 104
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 127509-6 127509-7 127509-8 127509-9 127509-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 06/05/2015 05/05/2015 05/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Date analysed - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 106 116 105 88 109
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 127509-11 127509-12 127509-13 127509-14 127509-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 05/05/2015 06/05/2015 06/05/2015 06/05/2015 05/05/2015

Type of sample water water water water water

Date extracted - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Date analysed - 08/05/2015 08/05/2015 08/05/2015 08/05/2015 08/05/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 92 107 106 109 101
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 127509-16 127509-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 06/05/2015 06/05/2015

Type of sample water water

Date extracted - 08/05/2015 08/05/2015 

Date analysed - 08/05/2015 08/05/2015 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 99
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 127509-1 127509-2 127509-3 127509-4 127509-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/05/2015 05/05/2015 06/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 29 2 8 3 <1

Lead-Dissolved μg/L 12 <1 4 <1 <1

Zinc-Dissolved μg/L 110 5 17 3 21

Nickel-Dissolved μg/L 18 6 4 2 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.6 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 13 11 79 45 25

Manganese-Dissolved μg/L 35 290 140 8 100

HM in water - dissolved 

Our Reference: UNITS 127509-6 127509-7 127509-8 127509-9 127509-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 06/05/2015 05/05/2015 05/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 1 <1 1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 2 6 23 250 4

Nickel-Dissolved μg/L <1 <1 6 55 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 26 19 860 28,000 25

Manganese-Dissolved μg/L 6 13 270 2,300 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 127509-11 127509-12 127509-13 127509-14 127509-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 05/05/2015 06/05/2015 06/05/2015 06/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 2 1 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 6 12 14 18 34

Nickel-Dissolved μg/L <1 <1 1 <1 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 17 360 500 550 180

Manganese-Dissolved μg/L 14 17 25 31 30

HM in water - dissolved 

Our Reference: UNITS 127509-16 127509-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 06/05/2015 06/05/2015

Type of sample water water

Date prepared - 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 

Arsenic-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 2 2

Lead-Dissolved μg/L <1 <1

Zinc-Dissolved μg/L 5 18

Nickel-Dissolved μg/L <1 1

Mercury-Dissolved μg/L <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 120 700

Manganese-Dissolved μg/L 37 29
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 127509-12 127509-13 127509-14 127509-15 127509-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 06/05/2015 06/05/2015 06/05/2015 05/05/2015 06/05/2015

Type of sample water water water water water

Date prepared - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Arsenic-Total μg/L <1 <1 <1 <1 1

Copper-Total μg/L 3 3 2 4 4

Lead-Total μg/L 1 2 <1 <1 4

Zinc-Total μg/L 16 20 23 38 19

Nickel-Total μg/L 1 1 <1 1 1

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 580 1,000 1,100 330 1,300

Manganese-Total μg/L 18 26 35 32 52

HM in water - total 

Our Reference: UNITS 127509-17

Your Reference ------------- SW6

Date Sampled ------------ 06/05/2015

Type of sample water

Date prepared - 07/05/2015

Date analysed - 07/05/2015

Arsenic-Total μg/L <1

Copper-Total μg/L 4

Lead-Total μg/L 1

Zinc-Total μg/L 24

Nickel-Total μg/L 1

Mercury-Total μg/L <0.05

Cadmium-Total μg/L <0.1

Iron-Total μg/L 1,200

Manganese-Total μg/L 32
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 127509-1 127509-2 127509-3 127509-4 127509-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/05/2015 05/05/2015 06/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 06/05/2015 06/05/2015 06/05/2015 06/05/2015 06/05/2015 

Date analysed - 06/05/2015 06/05/2015 06/05/2015 06/05/2015 06/05/2015 

pH pH Units 4.5 6.8 3.9 6.7 6.1

Electrical Conductivity μS/cm 800 3,600 560 270 530

Total Dissolved Solids (grav) mg/L 440 2,300 280 270 330

Ammonia as N in water mg/L 0.018 <0.005 <0.005 0.048 <0.005

Nitrate as N in water mg/L 0.006 0.029 0.12 0.009 <0.005

Nitrite as N in water mg/L <0.005 <0.005 <0.005 0.007 <0.005

Phosphate as P in water mg/L 0.005 <0.005 <0.005 0.048 0.045 

Miscellaneous Inorganics 

Our Reference: UNITS 127509-6 127509-7 127509-8 127509-9 127509-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 06/05/2015 05/05/2015 05/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 06/05/2015 06/05/2015 06/05/2015 06/05/2015 06/05/2015 

Date analysed - 06/05/2015 06/05/2015 06/05/2015 06/05/2015 06/05/2015 

pH pH Units 3.4 5.0 4.4 5.3 4.5

Electrical Conductivity μS/cm 290 170 190 2,000 170

Total Dissolved Solids (grav) mg/L 120 110 110 1,200 130

Ammonia as N in water mg/L 0.012 0.029 <0.005 0.065 0.012 

Nitrate as N in water mg/L 0.40 0.086 <0.005 <0.005 2.2

Nitrite as N in water mg/L 0.006 0.005 <0.005 <0.005 <0.005 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 127509-11 127509-12 127509-13 127509-14 127509-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 05/05/2015 06/05/2015 06/05/2015 06/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 06/05/2015 06/05/2015 06/05/2015 06/05/2015 06/05/2015 

Date analysed - 06/05/2015 06/05/2015 06/05/2015 06/05/2015 06/05/2015 

pH pH Units 5.0 7.2 7.0 6.8 7.5

Electrical Conductivity μS/cm 160 370 340 330 500

Total Dissolved Solids (grav) mg/L 100 180 210 180 300

Ammonia as N in water mg/L 0.031 0.030 0.29 0.10 0.021

Nitrate as N in water mg/L 0.091 0.18 0.34 0.32 0.27

Nitrite as N in water mg/L 0.006 <0.005 0.029 0.006 <0.005

Phosphate as P in water mg/L <0.005 0.018 0.030 0.009 0.008 

Total Suspended Solids mg/L [NA] <5 <5 <5 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 127509-16 127509-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 06/05/2015 06/05/2015

Type of sample water water

Date prepared - 06/05/2015 06/05/2015 

Date analysed - 06/05/2015 06/05/2015 

pH pH Units 7.2 7.3

Electrical Conductivity μS/cm 400 360

Total Dissolved Solids (grav) mg/L 260 220

Ammonia as N in water mg/L 0.039 0.060 

Nitrate as N in water mg/L 0.096 0.29

Nitrite as N in water mg/L 0.070 <0.005

Phosphate as P in water mg/L <0.005 0.008

Total Suspended Solids mg/L 40 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 127509-1 127509-2 127509-3 127509-4 127509-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/05/2015 05/05/2015 06/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 6/05/2015 6/05/2015 6/05/2015 6/05/2015 6/05/2015 

Date analysed - 6/05/2015 6/05/2015 6/05/2015 6/05/2015 6/05/2015 

Calcium - Dissolved mg/L 2.6 190 3.1 20 6.5

Potassium - Dissolved mg/L 0.7 4.4 0.9 7.9 5.7

Sodium - Dissolved mg/L 190 710 100 32 130

Magnesium - Dissolved mg/L 13 51 9.5 5.9 1.5

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 320 <5 83 85

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 320 <5 83 85

Sulphate, SO4 mg/L 25 190 11 22 96

Chloride, Cl mg/L 250 990 170 28 41

Ionic Balance % 11 8.4 3.9 2.8 14

Ion Balance 

Our Reference: UNITS 127509-6 127509-7 127509-8 127509-9 127509-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 06/05/2015 05/05/2015 05/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 6/05/2015 6/05/2015 6/05/2015 6/05/2015 6/05/2015 

Date analysed - 6/05/2015 6/05/2015 6/05/2015 6/05/2015 6/05/2015 

Calcium - Dissolved mg/L 2.6 1.9 0.7 12 <0.5

Potassium - Dissolved mg/L 0.5 0.9 1.0 3.9 <0.5

Sodium - Dissolved mg/L 35 32 33 500 31

Magnesium - Dissolved mg/L 3.0 2.0 4.2 40 2.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 7 <5 28 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 7 <5 28 <5

Sulphate, SO4 mg/L 25 7 3 200 3

Chloride, Cl mg/L 50 40 54 570 40

Ionic Balance % 0.15 9.4 8.2 11 13
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 127509-11 127509-12 127509-13 127509-14 127509-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 05/05/2015 06/05/2015 06/05/2015 06/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 6/05/2015 6/05/2015 6/05/2015 6/05/2015 6/05/2015 

Date analysed - 6/05/2015 6/05/2015 6/05/2015 6/05/2015 6/05/2015 

Calcium - Dissolved mg/L 1.8 [NA] [NA] [NA] [NA]

Potassium - Dissolved mg/L 0.8 [NA] [NA] [NA] [NA]

Sodium - Dissolved mg/L 33 [NA] [NA] [NA] [NA]

Magnesium - Dissolved mg/L 1.9 [NA] [NA] [NA] [NA]

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 [NA] [NA] [NA] [NA]

Bicarbonate Alkalinity as CaCO3 mg/L 7 [NA] [NA] [NA] [NA]

Carbonate Alkalinity as CaCO3 mg/L <5 [NA] [NA] [NA] [NA]

Total Alkalinity  as CaCO3 mg/L 7 [NA] [NA] [NA] [NA]

Sulphate, SO4 mg/L 7 24 19 20 42

Chloride, Cl mg/L 40 62 62 45 55

Ionic Balance % 9.1 [NA] [NA] [NA] [NA]

Ion Balance 

Our Reference: UNITS 127509-16 127509-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 06/05/2015 06/05/2015

Type of sample water water

Date prepared - 6/05/2015 6/05/2015 

Date analysed - 6/05/2015 6/05/2015 

Sulphate, SO4 mg/L 120 21

Chloride, Cl mg/L 21 56
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 127509-1 127509-2 127509-3 127509-4 127509-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/05/2015 05/05/2015 06/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Phosphorus - Total mg/L 0.7 0.1 0.1 0.6 0.07

Metals in Waters - Acid extractable

Our Reference: UNITS 127509-6 127509-7 127509-8 127509-9 127509-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 06/05/2015 05/05/2015 05/05/2015 05/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Phosphorus - Total mg/L <0.05 0.08 <0.05 0.1 0.2

Metals in Waters - Acid extractable

Our Reference: UNITS 127509-11 127509-12 127509-13 127509-14 127509-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 05/05/2015 06/05/2015 06/05/2015 06/05/2015 05/05/2015

Type of sample water water water water water

Date prepared - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 07/05/2015 07/05/2015 07/05/2015 

Phosphorus - Total mg/L 0.09 <0.05 0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 127509-16 127509-17

Your Reference ------------- SW5 SW6

Date Sampled ------------ 06/05/2015 06/05/2015

Type of sample water water

Date prepared - 07/05/2015 07/05/2015 

Date analysed - 07/05/2015 07/05/2015 

Phosphorus - Total mg/L <0.05 <0.05 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 08/05/2
015

127509-7 07/05/2015 || 08/05/2015 LCS-W3 07/05/2015

Date analysed - 08/05/2
015

127509-7 08/05/2015 || 08/05/2015 LCS-W3 08/05/2015

TRH C6 - C9 μg/L 10 Org-016 <10 127509-7 20 || 23 || RPD: 14 LCS-W3 103%

TRH C6 - C10 μg/L 10 Org-016 <10 127509-7 20 || 23 || RPD: 14 LCS-W3 103%

Benzene μg/L 1 Org-016 <1 127509-7 13 || 14 || RPD: 7 LCS-W3 103%

Toluene μg/L 1 Org-016 <1 127509-7 <1 || <1 LCS-W3 104%

Ethylbenzene μg/L 1 Org-016 <1 127509-7 <1 || <1 LCS-W3 101%

m+p-xylene μg/L 2 Org-016 <2 127509-7 <2 || <2 LCS-W3 104%

o-xylene μg/L 1 Org-016 <1 127509-7 <1 || <1 LCS-W3 105%

Naphthalene μg/L 1 Org-013 <1 127509-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 110 127509-7 108 || 109 || RPD: 1 LCS-W3 107%

Surrogate toluene-d8 % Org-016 101 127509-7 100 || 100 || RPD: 0 LCS-W3 101%

Surrogate 4-BFB % Org-016 100 127509-7 98 || 98 || RPD: 0 LCS-W3 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 08/05/2
015

127509-1 08/05/2015 || 08/05/2015 LCS-W1 08/05/2015

Date analysed - 08/05/2
015

127509-1 09/05/2015 || 09/05/2015 LCS-W1 09/05/2015

TRH C10 - C14 μg/L 50 Org-003 <50 127509-1 <50 || <50 LCS-W1 117%

TRH C15 - C28 μg/L 100 Org-003 <100 127509-1 <100 || <100 LCS-W1 104%

TRH C29 - C36 μg/L 100 Org-003 <100 127509-1 <100 || <100 LCS-W1 98%

TRH >C10 - C16 μg/L 50 Org-003 <50 127509-1 <50 || <50 LCS-W1 117%

TRH >C16 - C34 μg/L 100 Org-003 <100 127509-1 <100 || <100 LCS-W1 104%

TRH >C34 - C40 μg/L 100 Org-003 <100 127509-1 <100 || <100 LCS-W1 98%

Surrogate o-Terphenyl % Org-003 80 127509-1 101 || 88 || RPD: 14 LCS-W1 81%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 08/05/2
015

127509-1 08/05/2015 || 08/05/2015 LCS-W1 08/05/2015

Date analysed - 08/05/2
015

127509-1 08/05/2015 || 08/05/2015 LCS-W1 08/05/2015

Naphthalene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 LCS-W1 78%

Acenaphthylene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 LCS-W1 75%

Phenanthrene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 LCS-W1 80%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 LCS-W1 79%

Pyrene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 LCS-W1 80%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 LCS-W1 76%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 127509-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 LCS-W1 89%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 127509-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

92 127509-1 104 || 94 || RPD: 10 LCS-W1 112%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 07/05/2
015

127509-9 07/05/2015 || 07/05/2015 LCS-W2 07/05/2015

Date analysed - 07/05/2
015

127509-9 07/05/2015 || 07/05/2015 LCS-W2 07/05/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 127509-9 <1 ||  [N/T] LCS-W2 98%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 127509-9 <1 ||  [N/T] LCS-W2 94%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 127509-9 <1 ||  [N/T] LCS-W2 100%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 127509-9 250 ||  [N/T] LCS-W2 99%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 127509-9 55 ||  [N/T] LCS-W2 98%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 127509-9 <0.05 || <0.05 LCS-W2 103%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 127509-9 <0.1 ||  [N/T] LCS-W2 104%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 127509-9 28000 ||  [N/T] LCS-W2 97%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 127509-9 2300 ||  [N/T] LCS-W2 99%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 07/05/2
015

127509-12 07/05/2015 || 07/05/2015 LCS-W2 07/05/2015

Date analysed - 07/05/2
015

127509-12 07/05/2015 || 07/05/2015 LCS-W2 07/05/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 127509-12 <1 || <1 LCS-W2 110%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 127509-12 3 || 3 || RPD: 0 LCS-W2 90%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 127509-12 1 || <1 LCS-W2 100%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 127509-12 16 || 16 || RPD: 0 LCS-W2 107%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 127509-12 1 || 1 || RPD: 0 LCS-W2 96%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 127509-12 <0.05 ||  [N/T] LCS-W2 104%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 127509-12 <0.1 || <0.1 LCS-W2 104%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 127509-12 580 || 600 || RPD: 3 LCS-W2 92%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 127509-12 18 || 18 || RPD: 0 LCS-W2 96%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 06/05/2
015

127509-1 06/05/2015 || 06/05/2015 LCS-W1 06/05/2015

Date analysed - 06/05/2
015

127509-1 06/05/2015 || 06/05/2015 LCS-W1 06/05/2015

pH pH Units Inorg-001 [NT] 127509-1 4.5 || 4.4 || RPD: 2 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 127509-1 800 || 850 || RPD: 6 LCS-W1 97%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 127509-1 440 || 460 || RPD: 4 LCS-W1 93%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 127509-1 0.018 || 0.016 || RPD: 12 LCS-W1 107%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 127509-1 0.006 || <0.005 LCS-W1 105%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 127509-1 <0.005 || <0.005 LCS-W1 119%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 127509-1 0.005 || <0.005 LCS-W1 107%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 113%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 06/05/2
015

127509-1 6/05/2015 || 6/05/2015 LCS-W1 06/05/2015

Date analysed - 06/05/2
015

127509-1 6/05/2015 || 6/05/2015 LCS-W1 06/05/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 127509-1 2.6 ||  [N/T] LCS-W1 97%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 127509-1 0.7 ||  [N/T] LCS-W1 95%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 127509-1 190 ||  [N/T] LCS-W1 114%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 127509-1 13 ||  [N/T] LCS-W1 115%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 127509-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 127509-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 127509-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 127509-1 <5 || <5 LCS-W1 99%

Sulphate, SO4 mg/L 1 Inorg-081 <1 127509-1 25 || 24 || RPD: 4 LCS-W1 106%

Chloride, Cl mg/L 1 Inorg-081 <1 127509-1 250 || 260 || RPD: 4 LCS-W1 101%

Ionic Balance % Inorg-041 [NT] 127509-1 11 ||  [N/T] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 07/05/2
015

127509-1 07/05/2015 || 07/05/2015 LCS-3 07/05/2015

Date analysed - 07/05/2
015

127509-1 07/05/2015 || 07/05/2015 LCS-3 07/05/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 127509-1 0.7 || 0.7 || RPD: 0 LCS-3 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 127509-11 07/05/2015 || 08/05/2015

Date analysed - 127509-11 08/05/2015 || 08/05/2015

TRH C6 - C9 μg/L 127509-11 20 || 19 || RPD: 5 

TRH C6 - C10 μg/L 127509-11 20 || 19 || RPD: 5 

Benzene μg/L 127509-11 14 || 12 || RPD: 15 

Toluene μg/L 127509-11 <1 || <1

Ethylbenzene μg/L 127509-11 <1 || <1

m+p-xylene μg/L 127509-11 <2 || <2

o-xylene μg/L 127509-11 <1 || <1

Naphthalene μg/L 127509-11 <1 || <1

Surrogate
Dibromofluoromethane

% 127509-11 108 || 110 || RPD: 2 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Surrogate toluene-d8 % 127509-11 100 || 101 || RPD: 1 

Surrogate 4-BFB % 127509-11 99 || 100 || RPD: 1 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 127509-11 08/05/2015 || 08/05/2015 127509-2 08/05/2015

Date analysed - 127509-11 09/05/2015 || 09/05/2015 127509-2 09/05/2015

TRH C10 - C14 μg/L 127509-11 <50 || <50 127509-2 104%

TRH C15 - C28 μg/L 127509-11 <100 || <100 127509-2 85%

TRH C29 - C36 μg/L 127509-11 <100 || <100 127509-2 101%

TRH >C10 - C16 μg/L 127509-11 <50 || <50 127509-2 104%

TRH >C16 - C34 μg/L 127509-11 <100 || <100 127509-2 85%

TRH >C34 - C40 μg/L 127509-11 <100 || <100 127509-2 101%

Surrogate o-Terphenyl % 127509-11 86 || 88 || RPD: 2 127509-2 78%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 127509-11 08/05/2015 || 08/05/2015 127509-2 08/05/2015

Date analysed - 127509-11 08/05/2015 || 08/05/2015 127509-2 08/05/2015

Naphthalene μg/L 127509-11 <1 || <1 127509-2 80%

Acenaphthylene μg/L 127509-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 127509-11 <1 || <1 [NR] [NR]

Fluorene μg/L 127509-11 <1 || <1 127509-2 79%

Phenanthrene μg/L 127509-11 <1 || <1 127509-2 83%

Anthracene μg/L 127509-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 127509-11 <1 || <1 127509-2 83%

Pyrene μg/L 127509-11 <1 || <1 127509-2 84%

Benzo(a)anthracene μg/L 127509-11 <1 || <1 [NR] [NR]

Chrysene μg/L 127509-11 <1 || <1 127509-2 77%

Benzo(b,j+k)fluoranthene μg/L 127509-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 127509-11 <1 || <1 127509-2 97%

Indeno(1,2,3-c,d)pyrene μg/L 127509-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 127509-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 127509-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 127509-11 92 || 98 || RPD: 6 127509-2 104%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 127509-15 07/05/2015 || 07/05/2015 127509-16 07/05/2015

Date analysed - 127509-15 07/05/2015 || 07/05/2015 127509-16 07/05/2015

Arsenic-Dissolved μg/L 127509-15 <1 || <1 127509-16 101%

Copper-Dissolved μg/L 127509-15 2 || 2 || RPD: 0 127509-16 92%

Lead-Dissolved μg/L 127509-15 <1 || <1 127509-16 102%

Zinc-Dissolved μg/L 127509-15 34 || 36 || RPD: 6 127509-16 102%

Nickel-Dissolved μg/L 127509-15 1 || 1 || RPD: 0 127509-16 98%

Mercury-Dissolved μg/L 127509-15 <0.05 || <0.05 [NR] [NR]

Cadmium-Dissolved μg/L 127509-15 <0.1 || <0.1 127509-16 105%

Iron-Dissolved μg/L 127509-15 180 || 190 || RPD: 5 127509-16 95%

Manganese-Dissolved μg/L 127509-15 30 || 31 || RPD: 3 127509-16 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 127509-13 07/05/2015

Date analysed - [NT] [NT] 127509-13 07/05/2015

Arsenic-Total μg/L [NT] [NT] 127509-13 98%

Copper-Total μg/L [NT] [NT] 127509-13 86%

Lead-Total μg/L [NT] [NT] 127509-13 100%

Zinc-Total μg/L [NT] [NT] 127509-13 98%

Nickel-Total μg/L [NT] [NT] 127509-13 94%

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] 127509-13 103%

Iron-Total μg/L [NT] [NT] 127509-13 101%

Manganese-Total μg/L [NT] [NT] 127509-13 95%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 127509-11 06/05/2015 || 06/05/2015 127509-2 06/05/2015

Date analysed - 127509-11 06/05/2015 || 06/05/2015 127509-2 06/05/2015

pH pH Units 127509-11 5.0 || 5.0 || RPD: 0 [NR] [NR]

Electrical Conductivity μS/cm 127509-11 160 || 170 || RPD: 6 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 127509-11 100 || 100 || RPD: 0 [NR] [NR]

Ammonia as N in water mg/L 127509-11 0.031 || 0.029 || RPD: 7 127509-2 104%

Nitrate as N in water mg/L 127509-11 0.091 || 0.090 || RPD: 1 127509-2 101%

Nitrite as N in water mg/L 127509-11 0.006 || 0.006 || RPD: 0 127509-2 115%

Phosphate as P in water mg/L 127509-11 <0.005 || <0.005 127509-2 100%

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 127509-11 6/05/2015 || 6/05/2015 127509-2 06/05/2015

Date analysed - 127509-11 6/05/2015 || 6/05/2015 127509-2 06/05/2015

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 127509-11 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 127509-11 7 || 7 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 127509-11 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 127509-11 7 || 7 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 127509-11 7 || 7 || RPD: 0 127509-2 #

Chloride, Cl mg/L 127509-11 40 || 40 || RPD: 0 127509-2 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 127509-11 07/05/2015 || 07/05/2015 127509-2 07/05/2015

Date analysed - 127509-11 07/05/2015 || 07/05/2015 127509-2 07/05/2015

Phosphorus - Total mg/L 127509-11 0.09 || 0.08 || RPD: 12 127509-2 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 127509-12 06/05/2015 || 06/05/2015

Date analysed - 127509-12 06/05/2015 || 06/05/2015

pH pH Units 127509-12 7.2 ||  [N/T]

Electrical Conductivity μS/cm 127509-12 370 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 127509-12 180 ||  [N/T]

Ammonia as N in water mg/L 127509-12 0.030 ||  [N/T]

Nitrate as N in water mg/L 127509-12 0.18 ||  [N/T]

Nitrite as N in water mg/L 127509-12 <0.005 ||  [N/T]

Phosphate as P in water mg/L 127509-12 0.018 ||  [N/T]

Total Suspended Solids mg/L 127509-12 <5 || <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
ION_BALANCE:# Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 129064 
Date Sample Received 04/06/2015 
Date Instructions Received 04/06/2015 
Date Results Expected to be Reported 12/06/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 20 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 3.6 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 129064
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 20 waters
Date samples received / completed instructions received 04/06/15 / 04/06/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 12/06/15 / 12/06/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 104 104 103 105

Surrogate toluene-d8 % 101 94 95 100 94

Surrogate 4-BFB % 97 98 102 102 97

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 06/06/2015 06/06/2015 06/06/2015 06/06/2015 06/06/2015 

TRH C6 - C9 μg/L <10 27 <10 <10 <10

TRH C6 - C10 μg/L <10 27 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 19 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 107 104 108 104

Surrogate toluene-d8 % 103 106 103 94 94

Surrogate 4-BFB % 101 102 102 95 97

Page 2 of  30Envirolab Reference: 129064
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 129064-11 129064-12 129064-13 129064-14 129064-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 02/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 06/06/2015 06/06/2015 06/06/2015 06/06/2015 06/06/2015 

TRH C6 - C9 μg/L 23 <10 <10 <10 <10

TRH C6 - C10 μg/L 23 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L 16 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 105 105 96 105

Surrogate toluene-d8 % 101 103 104 97 104

Surrogate 4-BFB % 103 101 96 97 102

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 129064-16 129064-17 129064-18 129064-19 129064-20

Your Reference ------------- SW5 SW6 DUP2 Trip Blank Trip Spike

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 06/06/2015 06/06/2015 06/06/2015 06/06/2015 06/06/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 104%

Toluene μg/L <1 <1 <1 <1 119%

Ethylbenzene μg/L <1 <1 <1 <1 113%

m+p-xylene μg/L <2 <2 <2 <2 114%

o-xylene μg/L <1 <1 <1 <1 115%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 104 105 105 106 102

Surrogate toluene-d8 % 95 100 103 96 112

Surrogate 4-BFB % 95 97 95 102 97
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date extracted - 5/06/2015 5/06/2015 5/06/2015 5/06/2015 5/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 06/06/2015 

TRH C10 - C14 μg/L <50 180 <50 <50 <50

TRH C15 - C28 μg/L <100 850 <100 <100 <100

TRH C29 - C36 μg/L <100 430 <100 <100 <100

TRH >C10 - C16 μg/L <50 340 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 340 <50 <50 <50

TRH >C16 - C34 μg/L <100 980 <100 <100 <100

TRH >C34 - C40 μg/L <100 340 <100 <100 <100

Surrogate o-Terphenyl % 74 78 78 76 77

svTRH (C10-C40) in Water 

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date extracted - 5/06/2015 5/06/2015 5/06/2015 5/06/2015 5/06/2015 

Date analysed - 06/06/2015 06/06/2015 06/06/2015 06/06/2015 06/06/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 71 74 73 75 75

svTRH (C10-C40) in Water 

Our Reference: UNITS 129064-11 129064-12 129064-13 129064-14 129064-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 02/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date extracted - 5/06/2015 5/06/2015 5/06/2015 5/06/2015 5/06/2015 

Date analysed - 06/06/2015 06/06/2015 06/06/2015 06/06/2015 06/06/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 68 75 81 69 70
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 129064-16 129064-17 129064-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water

Date extracted - 5/06/2015 5/06/2015 5/06/2015 

Date analysed - 06/06/2015 06/06/2015 06/06/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 74 86 78

Page 5 of  30Envirolab Reference: 129064
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 101 107 107 105 108
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 95 94 104 112 102
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 129064-11 129064-12 129064-13 129064-14 129064-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 02/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 96 95 109 100 105
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 129064-16 129064-17 129064-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water

Date extracted - 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 108 116 107
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 36 <1 7 3 <1

Lead-Dissolved μg/L 12 <1 5 13 <1

Zinc-Dissolved μg/L 120 7 17 680 20

Nickel-Dissolved μg/L 22 6 4 120 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.6 <0.1 <0.1 0.3 <0.1

Iron-Dissolved μg/L 19 61 150 55,000 21

Manganese-Dissolved μg/L 49 820 140 2,000 67

Chromium-Dissolved μg/L 3 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 26 5 1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 2 5 27 240 6

Nickel-Dissolved μg/L <1 <1 10 56 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 15 940 28,000 29

Manganese-Dissolved μg/L 11 20 310 2,300 18

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 129064-11 129064-12 129064-13 129064-14 129064-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 02/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 1 <1 <1 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 5 10 12 14 38

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 17 310 65 130 67

Manganese-Dissolved μg/L 20 20 25 38 17

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 129064-16 129064-17 129064-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1

Lead-Dissolved μg/L <1 <1 <1

Zinc-Dissolved μg/L 12 11 8

Nickel-Dissolved μg/L 1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 420 330 300

Manganese-Dissolved μg/L 140 21 19

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Aluminium-Total μg/L 67,000 6,800 5,900 9,200 2,400 

Iron-Total μg/L 39,000 9,700 3,000 95,000 2,800

Manganese-Total μg/L 190 830 150 2,100 97

HM in water - total 

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Aluminium-Total μg/L 1,900 10,000 6,000 3,400 2,800 

Iron-Total μg/L 1,200 10,000 87,000 82,000 4,300

Manganese-Total μg/L 17 33 400 3,300 37

HM in water - total 

Our Reference: UNITS 129064-11 129064-12 129064-13 129064-14 129064-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 02/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 1 1 <1 5

Lead-Total μg/L [NA] <1 <1 <1 <1

Zinc-Total μg/L [NA] 12 14 16 48

Nickel-Total μg/L [NA] <1 <1 <1 1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 9,300 40 140 90 50

Iron-Total μg/L 7,400 600 460 900 360

Manganese-Total μg/L 32 23 27 40 25
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 129064-16 129064-17 129064-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L <1 1 1

Lead-Total μg/L <1 <1 <1

Zinc-Total μg/L 14 15 12

Nickel-Total μg/L 1 <1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 230 60 40

Iron-Total μg/L 2,400 890 610

Manganese-Total μg/L 140 23 24
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Date analysed - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

pH pH Units 4.4 6.8 4.0 3.7 5.8

Electrical Conductivity μS/cm 760 3,600 540 4,100 210

Total Dissolved Solids (grav) mg/L 500 2,700 310 2,800 130

Nitrate as N in water mg/L <0.005 <0.005 0.077 0.008 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.018

Ammonia as N in water mg/L 0.016 0.027 0.006 0.063 0.011 

Total Nitrogen in water mg/L 0.9 1.0 0.5 1.1 0.6

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 0.007

Miscellaneous Inorganics 

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Date analysed - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

pH pH Units 5.3 4.8 4.5 5.3 4.5

Electrical Conductivity μS/cm 170 170 210 2,000 160

Total Dissolved Solids (grav) mg/L 120 87 120 1,200 110

Nitrate as N in water mg/L 0.45 0.089 0.005 0.016 2.0

Phosphate as P in water mg/L <0.005 0.005 0.007 <0.005 <0.005 

Ammonia as N in water mg/L 0.010 0.013 <0.005 0.060 0.008 

Total Nitrogen in water mg/L 0.8 0.5 0.5 0.6 2.4

Nitrite as N in water mg/L <0.005 0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 129064-12 129064-13 129064-14 129064-15 129064-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date prepared - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Date analysed - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

pH pH Units 7.0 6.9 6.7 7.3 6.7

Electrical Conductivity μS/cm 400 390 310 440 460

Total Dissolved Solids (grav) mg/L 210 250 180 270 250

Nitrate as N in water mg/L 0.30 0.67 0.34 0.23 0.079

Phosphate as P in water mg/L 0.009 0.006 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.027 0.61 0.13 0.052 0.049 

Total Nitrogen in water mg/L 0.9 1.6 0.9 0.8 0.8

Nitrite as N in water mg/L 0.007 0.072 0.008 <0.005 <0.005 

Total Suspended Solids mg/L <10 <5 <5 <5 <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 129064-17

Your Reference ------------- SW6

Date Sampled ------------ 03/06/2015

Type of sample water

Date prepared - 04/06/2015

Date analysed - 04/06/2015

pH pH Units 7.2

Electrical Conductivity μS/cm 330

Total Dissolved Solids (grav) mg/L 180

Nitrate as N in water mg/L 0.24

Phosphate as P in water mg/L <0.005

Ammonia as N in water mg/L 0.081

Total Nitrogen in water mg/L 0.7

Nitrite as N in water mg/L 0.005

Total Suspended Solids mg/L <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Date analysed - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Calcium - Dissolved mg/L 3.1 200 2.9 14 3.4

Potassium - Dissolved mg/L 0.8 4.8 1 7.5 3.6

Sodium - Dissolved mg/L 170 750 95 900 41

Magnesium - Dissolved mg/L 15 65 11 120 1.5

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 230 <5 <5 37

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 230 <5 <5 37

Sulphate, SO4 mg/L 27 250 14 160 15

Chloride, Cl mg/L 250 1,100 180 1,800 35

Ionic Balance % 8.1 8.5 -0.83 -2.8 2.6

Ion Balance 

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Date analysed - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Calcium - Dissolved mg/L 2.1 1.3 0.7 8.6 0.6

Potassium - Dissolved mg/L 0.5 0.5 1.1 4.1 <0.5

Sodium - Dissolved mg/L 30 27 28 430 28

Magnesium - Dissolved mg/L 2.9 2.2 4.5 44 2.4

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 11 <5 <5 20 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 11 <5 <5 20 <5

Sulphate, SO4 mg/L 6 6 3 190 3

Chloride, Cl mg/L 45 42 56 540 42

Ionic Balance % 2.3 4.0 0.41 7.4 7.2
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 129064-12 129064-13 129064-14 129064-15 129064-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date prepared - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Date analysed - 04/06/2015 04/06/2015 04/06/2015 04/06/2015 04/06/2015 

Sulphate, SO4 mg/L 26 27 18 21 41

Chloride, Cl mg/L 81 81 91 52 61

Ion Balance 

Our Reference: UNITS 129064-17

Your Reference ------------- SW6

Date Sampled ------------ 03/06/2015

Type of sample water

Date prepared - 04/06/2015

Date analysed - 04/06/2015

Sulphate, SO4 mg/L 75

Chloride, Cl mg/L 78
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 129064-1 129064-2 129064-3 129064-4 129064-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Phosphorus - Total mg/L 0.7 0.3 <0.05 0.3 0.1

Metals in Waters - Acid extractable

Our Reference: UNITS 129064-6 129064-7 129064-8 129064-9 129064-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 02/06/2015 02/06/2015 03/06/2015 02/06/2015 02/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Phosphorus - Total mg/L <0.05 0.2 0.05 0.3 0.2

Metals in Waters - Acid extractable

Our Reference: UNITS 129064-12 129064-13 129064-14 129064-15 129064-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 03/06/2015 03/06/2015 03/06/2015 03/06/2015 03/06/2015

Type of sample water water water water water

Date prepared - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Date analysed - 05/06/2015 05/06/2015 05/06/2015 05/06/2015 05/06/2015 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 129064-17

Your Reference ------------- SW6

Date Sampled ------------ 03/06/2015

Type of sample water

Date prepared - 05/06/2015

Date analysed - 05/06/2015

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 05/06/2
015

129064-7 05/06/2015 || 05/06/2015 LCS-W5 05/06/2015

Date analysed - 05/06/2
015

129064-7 06/06/2015 || 09/06/2015 LCS-W5 05/06/2015

TRH C6 - C9 μg/L 10 Org-016 <10 129064-7 27 || 26 || RPD: 4 LCS-W5 110%

TRH C6 - C10 μg/L 10 Org-016 <10 129064-7 27 || 26 || RPD: 4 LCS-W5 110%

Benzene μg/L 1 Org-016 <1 129064-7 19 || 14 || RPD: 30 LCS-W5 107%

Toluene μg/L 1 Org-016 <1 129064-7 <1 || <1 LCS-W5 108%

Ethylbenzene μg/L 1 Org-016 <1 129064-7 <1 || <1 LCS-W5 116%

m+p-xylene μg/L 2 Org-016 <2 129064-7 <2 || <2 LCS-W5 109%

o-xylene μg/L 1 Org-016 <1 129064-7 <1 || <1 LCS-W5 104%

Naphthalene μg/L 1 Org-013 <1 129064-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 102 129064-7 107 || 105 || RPD: 2 LCS-W5 100%

Surrogate toluene-d8 % Org-016 101 129064-7 106 || 109 || RPD: 3 LCS-W5 102%

Surrogate 4-BFB % Org-016 96 129064-7 102 || 94 || RPD: 8 LCS-W5 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 05/06/2
015

129064-1 5/06/2015 || 5/06/2015 LCS-W1 05/06/2015

Date analysed - 05/06/2
015

129064-1 05/06/2015 || 05/06/2015 LCS-W1 05/06/2015

TRH C10 - C14 μg/L 50 Org-003 <50 129064-1 <50 || <50 LCS-W1 109%

TRH C15 - C28 μg/L 100 Org-003 <100 129064-1 <100 || <100 LCS-W1 100%

TRH C29 - C36 μg/L 100 Org-003 <100 129064-1 <100 || <100 LCS-W1 102%

TRH >C10 - C16 μg/L 50 Org-003 <50 129064-1 <50 || <50 LCS-W1 109%

TRH >C16 - C34 μg/L 100 Org-003 <100 129064-1 <100 || <100 LCS-W1 100%

TRH >C34 - C40 μg/L 100 Org-003 <100 129064-1 <100 || <100 LCS-W1 102%

Surrogate o-Terphenyl % Org-003 70 129064-1 74 || 72 || RPD: 3 LCS-W1 86%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 05/06/2
015

129064-1 05/06/2015 || 05/06/2015 LCS-W2 05/06/2015

Date analysed - 05/06/2
015

129064-1 05/06/2015 || 05/06/2015 LCS-W2 06/06/2015

Naphthalene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 LCS-W2 83%

Acenaphthylene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 LCS-W2 79%

Phenanthrene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 LCS-W2 87%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 LCS-W2 87%

Pyrene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 LCS-W2 89%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 LCS-W2 84%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 129064-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 LCS-W2 100%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 129064-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

98 129064-1 101 || 103 || RPD: 2 LCS-W2 90%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 05/06/2
015

129064-9 05/06/2015 || 05/06/2015 LCS-W3 05/06/2015

Date analysed - 05/06/2
015

129064-9 05/06/2015 || 05/06/2015 LCS-W3 05/06/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 129064-9 <1 ||  [N/T] LCS-W3 102%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 129064-9 5 ||  [N/T] LCS-W3 102%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 129064-9 <1 ||  [N/T] LCS-W3 105%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 129064-9 240 ||  [N/T] LCS-W3 101%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 129064-9 56 ||  [N/T] LCS-W3 100%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 129064-9 <0.05 || <0.05 LCS-W3 104%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 129064-9 <0.1 ||  [N/T] LCS-W3 101%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 129064-9 28000 ||  [N/T] LCS-W3 103%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 129064-9 2300 ||  [N/T] LCS-W3 102%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 129064-9 <1 ||  [N/T] LCS-W3 98%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 05/06/2
015

129064-12 05/06/2015 || 05/06/2015 LCS-W1 05/06/2015

Date analysed - 05/06/2
015

129064-12 05/06/2015 || 05/06/2015 LCS-W1 05/06/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 129064-12 <1 ||  [N/T] LCS-W1 97%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 129064-12 1 ||  [N/T] LCS-W1 100%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 129064-12 <1 ||  [N/T] LCS-W1 110%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 129064-12 12 ||  [N/T] LCS-W1 103%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 129064-12 <1 ||  [N/T] LCS-W1 95%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 129064-12 <0.05 || <0.05 LCS-W1 104%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 129064-12 <0.1 ||  [N/T] LCS-W1 101%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 129064-12 <1 ||  [N/T] LCS-W1 98%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 129064-12 40 ||  [N/T] LCS-W1 104%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 129064-12 600 ||  [N/T] LCS-W1 103%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 129064-12 23 ||  [N/T] LCS-W1 110%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 04/06/2
015

129064-1 04/06/2015 || 04/06/2015 LCS-W1 04/06/2015

Date analysed - 04/06/2
015

129064-1 04/06/2015 || 04/06/2015 LCS-W1 04/06/2015

pH pH Units Inorg-001 [NT] 129064-1 4.4 || 4.4 || RPD: 0 LCS-W1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 129064-1 760 || 770 || RPD: 1 LCS-W1 97%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 129064-1 500 || 480 || RPD: 4 LCS-W1 93%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 129064-1 <0.005 || 0.007 LCS-W1 110%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 129064-1 <0.005 || <0.005 LCS-W1 106%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 129064-1 0.016 || 0.013 || RPD: 21 LCS-W1 99%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 129064-1 0.9 || 0.9 || RPD: 0 LCS-W1 97%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 129064-1 <0.005 || <0.005 LCS-W1 99%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 100%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 04/06/2
015

129064-1 04/06/2015 || 04/06/2015 LCS-W1 04/06/2015

Date analysed - 04/06/2
015

129064-1 04/06/2015 || 04/06/2015 LCS-W1 04/06/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 129064-1 3.1 ||  [N/T] LCS-W1 99%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 129064-1 0.8 ||  [N/T] LCS-W1 116%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 129064-1 170 ||  [N/T] LCS-W1 100%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 129064-1 15 ||  [N/T] LCS-W1 101%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 129064-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 129064-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 129064-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 129064-1 <5 || <5 LCS-W1 101%

Sulphate, SO4 mg/L 1 Inorg-081 <1 129064-1 27 || 28 || RPD: 4 LCS-W1 101%

Chloride, Cl mg/L 1 Inorg-081 <1 129064-1 250 || 250 || RPD: 0 LCS-W1 98%

Ionic Balance % Inorg-041 [NT] 129064-1 8.1 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 05/06/2
015

129064-1 05/06/2015 || 05/06/2015 LCS-W1 05/06/2015

Date analysed - 05/06/2
015

129064-1 05/06/2015 || 05/06/2015 LCS-W1 05/06/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 129064-1 0.7 || 0.7 || RPD: 0 LCS-W1 116%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 129064-11 05/06/2015 || 05/06/2015

Date analysed - 129064-11 06/06/2015 || 09/06/2015

TRH C6 - C9 μg/L 129064-11 23 || 33 || RPD: 36 

TRH C6 - C10 μg/L 129064-11 23 || 33 || RPD: 36 

Benzene μg/L 129064-11 16 || 19 || RPD: 17 

Toluene μg/L 129064-11 <1 || <1

Ethylbenzene μg/L 129064-11 <1 || <1

m+p-xylene μg/L 129064-11 <2 || <2

o-xylene μg/L 129064-11 <1 || <1

Naphthalene μg/L 129064-11 <1 || <1

Surrogate
Dibromofluoromethane

% 129064-11 104 || 105 || RPD: 1 

Surrogate toluene-d8 % 129064-11 101 || 109 || RPD: 8 

Surrogate 4-BFB % 129064-11 103 || 98 || RPD: 5 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 129064-11 5/06/2015 || 5/06/2015 129064-2 5/06/2015

Date analysed - 129064-11 06/06/2015 || 06/06/2015 129064-2 05/06/2015

TRH C10 - C14 μg/L 129064-11 <50 || <50 129064-2 121%

TRH C15 - C28 μg/L 129064-11 <100 || <100 129064-2 118%

TRH C29 - C36 μg/L 129064-11 <100 || <100 129064-2 139%

TRH >C10 - C16 μg/L 129064-11 <50 || <50 129064-2 121%

TRH >C16 - C34 μg/L 129064-11 <100 || <100 129064-2 118%

TRH >C34 - C40 μg/L 129064-11 <100 || <100 129064-2 139%

Surrogate o-Terphenyl % 129064-11 68 || 79 || RPD: 15 129064-2 78%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 129064-11 05/06/2015 || 05/06/2015 129064-2 05/06/2015

Date analysed - 129064-11 05/06/2015 || 05/06/2015 129064-2 05/06/2015

Naphthalene μg/L 129064-11 <1 || <1 129064-2 87%

Acenaphthylene μg/L 129064-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 129064-11 <1 || <1 [NR] [NR]

Fluorene μg/L 129064-11 <1 || <1 129064-2 89%

Phenanthrene μg/L 129064-11 <1 || <1 129064-2 97%

Anthracene μg/L 129064-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 129064-11 <1 || <1 129064-2 99%

Pyrene μg/L 129064-11 <1 || <1 129064-2 102%

Benzo(a)anthracene μg/L 129064-11 <1 || <1 [NR] [NR]

Chrysene μg/L 129064-11 <1 || <1 129064-2 96%

Benzo(b,j+k)fluoranthene μg/L 129064-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 129064-11 <1 || <1 129064-2 116%

Indeno(1,2,3-c,d)pyrene μg/L 129064-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 129064-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 129064-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 129064-11 96 || 108 || RPD: 12 129064-2 96%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 129064-1 05/06/2015 || 05/06/2015 129064-2 05/06/2015

Date analysed - 129064-1 05/06/2015 || 05/06/2015 129064-2 05/06/2015

Arsenic-Dissolved μg/L 129064-1 <1 || <1 129064-2 103%

Copper-Dissolved μg/L 129064-1 36 || 37 || RPD: 3 129064-2 95%

Lead-Dissolved μg/L 129064-1 12 || 12 || RPD: 0 129064-2 94%

Zinc-Dissolved μg/L 129064-1 120 || 120 || RPD: 0 129064-2 97%

Nickel-Dissolved μg/L 129064-1 22 || 23 || RPD: 4 129064-2 92%

Mercury-Dissolved μg/L 129064-1 <0.05 ||  [N/T] 129064-2 104%

Cadmium-Dissolved μg/L 129064-1 0.6 || 0.6 || RPD: 0 129064-2 98%

Iron-Dissolved μg/L 129064-1 19 || 20 || RPD: 5 129064-2 98%

Manganese-Dissolved μg/L 129064-1 49 || 50 || RPD: 2 129064-2 #

Chromium-Dissolved μg/L 129064-1 3 || 3 || RPD: 0 129064-2 96%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 129064-1 05/06/2015 || 05/06/2015 129064-2 05/06/2015

Date analysed - 129064-1 05/06/2015 || 05/06/2015 129064-2 05/06/2015

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] 129064-2 112%

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L 129064-1 67000 || 68000 || RPD: 1 129064-2 #

Iron-Total μg/L 129064-1 39000 || 39000 || RPD: 0 129064-2 #

Manganese-Total μg/L 129064-1 190 || 190 || RPD: 0 129064-2 87%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 129064-12 04/06/2015 || 04/06/2015 129064-2 04/06/2015

Date analysed - 129064-12 04/06/2015 || 04/06/2015 129064-2 04/06/2015

pH pH Units 129064-12 7.0 || 7.1 || RPD: 1 [NR] [NR]

Electrical Conductivity μS/cm 129064-12 400 || 390 || RPD: 3 [NR] [NR]

Nitrate as N in water mg/L 129064-12 0.30 || 0.30 || RPD: 0 129064-2 104%

Phosphate as P in water mg/L 129064-12 0.009 || 0.008 || RPD: 12 129064-2 91%

Ammonia as N in water mg/L 129064-12 0.027 || 0.025 || RPD: 8 129064-2 93%

Total Nitrogen in water mg/L 129064-12 0.9 || 0.8 || RPD: 12 129064-2 88%

Nitrite as N in water mg/L 129064-12 0.007 || 0.007 || RPD: 0 129064-2 101%

Total Suspended Solids mg/L 129064-12 <10 || <10 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 129064-12 04/06/2015 || 04/06/2015 129064-2 04/06/2015

Date analysed - 129064-12 04/06/2015 || 04/06/2015 129064-2 04/06/2015

Calcium - Dissolved mg/L [NT] [NT] [NR] [NR]

Potassium - Dissolved mg/L [NT] [NT] [NR] [NR]

Sodium - Dissolved mg/L [NT] [NT] [NR] [NR]

Magnesium - Dissolved mg/L [NT] [NT] [NR] [NR]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Sulphate, SO4 mg/L 129064-12 26 || 28 || RPD: 7 129064-2 73%

Chloride, Cl mg/L 129064-12 81 || 88 || RPD: 8 129064-2 #

Ionic Balance % [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 129064-16 05/06/2015 || 05/06/2015 129064-13 05/06/2015

Date analysed - 129064-16 05/06/2015 || 05/06/2015 129064-13 05/06/2015

Phosphorus - Total mg/L 129064-16 <0.05 || <0.05 129064-13 111%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 129064-11 05/06/2015 || 05/06/2015 129064-10 05/06/2015

Date analysed - 129064-11 05/06/2015 || 05/06/2015 129064-10 05/06/2015

Arsenic-Dissolved μg/L 129064-11 <1 || <1 [NR] [NR]

Copper-Dissolved μg/L 129064-11 <1 || <1 [NR] [NR]

Lead-Dissolved μg/L 129064-11 <1 || <1 [NR] [NR]

Zinc-Dissolved μg/L 129064-11 5 || 5 || RPD: 0 [NR] [NR]

Nickel-Dissolved μg/L 129064-11 <1 || <1 [NR] [NR]

Mercury-Dissolved μg/L 129064-11 <0.05 ||  [N/T] 129064-10 104%

Cadmium-Dissolved μg/L 129064-11 <0.1 || <0.1 [NR] [NR]

Iron-Dissolved μg/L 129064-11 17 || 16 || RPD: 6 [NR] [NR]

Manganese-Dissolved μg/L 129064-11 20 || 20 || RPD: 0 [NR] [NR]

Chromium-Dissolved μg/L 129064-11 <1 || <1 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - total Base + Duplicate + %RPD

Date prepared - 129064-11 05/06/2015 || 05/06/2015

Date analysed - 129064-11 05/06/2015 || 05/06/2015

Arsenic-Total μg/L [NT] [NT]

Copper-Total μg/L [NT] [NT]

Lead-Total μg/L [NT] [NT]

Zinc-Total μg/L [NT] [NT]

Nickel-Total μg/L [NT] [NT]

Mercury-Total μg/L [NT] [NT]

Cadmium-Total μg/L [NT] [NT]

Chromium-Total μg/L [NT] [NT]

Aluminium-Total μg/L 129064-11 9300 || 9800 || RPD: 5 

Iron-Total μg/L 129064-11 7400 || 9000 || RPD: 20 

Manganese-Total μg/L 129064-11 32 || 31 || RPD: 3 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 129064-10 04/06/2015 || 04/06/2015

Date analysed - 129064-10 04/06/2015 || 04/06/2015

Total Dissolved Solids 
(grav)

mg/L 129064-10 110 || 130 || RPD: 17 

Total Suspended Solids mg/L [NT] [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 129064-3 04/06/2015 || 04/06/2015

Date analysed - 129064-3 04/06/2015 || 04/06/2015

Calcium - Dissolved mg/L 129064-3 2.9 || 2.9 || RPD: 0 

Potassium - Dissolved mg/L 129064-3 1 || 0.9 || RPD: 11 

Sodium - Dissolved mg/L 129064-3 95 || 94 || RPD: 1 

Magnesium - Dissolved mg/L 129064-3 11 || 11 || RPD: 0 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
ION_BALANCE:# Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

Total Suspended Solids:The PQL has been raised due to the limited amount of sample/s 
available for testing.

METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 130816 
Date Sample Received 08/07/2015 
Date Instructions Received 08/07/2015 
Date Results Expected to be Reported 15/07/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 20 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 0.9 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 130816
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 20 waters
Date samples received / completed instructions received 08/07/15 / 08/07/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 15/07/15 / 15/07/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 96 106 108 105

Surrogate toluene-d8 % 92 94 93 94 94

Surrogate 4-BFB % 88 92 87 86 87

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

TRH C6 - C9 μg/L <10 16 <10 <10 <10

TRH C6 - C10 μg/L <10 16 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 7 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 98 107 103 101

Surrogate toluene-d8 % 94 93 93 93 92

Surrogate 4-BFB % 87 87 88 89 87
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 130816-11 130816-12 130816-13 130816-14 130816-15

Your Reference ------------- DUP1 Trip Blank Trip Spike SW1 SW2

Date Sampled ------------ 07/07/2015 06/07/2015 06/07/2015 08/07/2015 08/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

TRH C6 - C9 μg/L 16 <10 [NA] <10 <10

TRH C6 - C10 μg/L 16 <10 [NA] <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 10 <10 [NA] <10 <10

Benzene μg/L 6 <1 101% <1 <1

Toluene μg/L <1 <1 101% <1 <1

Ethylbenzene μg/L <1 <1 103% <1 <1

m+p-xylene μg/L <2 <2 105% <2 <2

o-xylene μg/L <1 <1 106% <1 <1

Naphthalene μg/L <1 <1 [NA] <1 <1

Surrogate Dibromofluoromethane % 107 103 92 96 100

Surrogate toluene-d8 % 93 94 99 95 94

Surrogate 4-BFB % 89 87 103 94 88

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 130816-16 130816-17 130816-18 130816-19 130816-20

Your Reference ------------- SW3 SW4 SW5 SW6 DUP2

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 08/07/2015 08/07/2015

Type of sample water water water water water

Date extracted - 9/07/2015 9/07/2015 9/07/2015 9/07/2015 9/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 104 106 103 108

Surrogate toluene-d8 % 94 94 94 94 94

Surrogate 4-BFB % 93 88 88 86 98
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 170 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 170 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 85 88 96 102 99

svTRH (C10-C40) in Water 

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 98 98 98 102 90

svTRH (C10-C40) in Water 

Our Reference: UNITS 130816-11 130816-14 130816-15 130816-16 130816-17

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015 08/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

TRH C10 - C14 μg/L <50 67 <50 <50 <50

TRH C15 - C28 μg/L <100 810 <100 <100 <100

TRH C29 - C36 μg/L <100 590 <100 <100 <100

TRH >C10 - C16 μg/L <50 61 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 61 <50 <50 <50

TRH >C16 - C34 μg/L <100 1,300 <100 <100 <100

TRH >C34 - C40 μg/L <100 220 <100 <100 <100

Surrogate o-Terphenyl % 92 93 97 94 91
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 130816-18 130816-19 130816-20

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015

Type of sample water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 

TRH C10 - C14 μg/L <50 <50 55

TRH C15 - C28 μg/L <100 <100 620

TRH C29 - C36 μg/L <100 <100 450

TRH >C10 - C16 μg/L <50 <50 58

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 58

TRH >C16 - C34 μg/L <100 <100 990

TRH >C34 - C40 μg/L <100 <100 170

Surrogate o-Terphenyl % 100 94 101
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 94 93 95 102 101
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 99 101 101 95
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 130816-11 130816-14 130816-15 130816-16 130816-17

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015 08/07/2015 07/07/2015

Type of sample water water water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 98 92 98 99 94
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 130816-18 130816-19 130816-20

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015

Type of sample water water water

Date extracted - 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 101 95 96
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 23 <1 7 6 <1

Lead-Dissolved μg/L 13 <1 5 25 <1

Zinc-Dissolved μg/L 120 10 16 750 21

Nickel-Dissolved μg/L 19 6 3 130 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.6 <0.1 <0.1 0.3 <0.1

Iron-Dissolved μg/L 19 <10 62 48,000 10

Manganese-Dissolved μg/L 44 500 130 2,100 22

Chromium-Dissolved μg/L 3 1 <1 1 <1

HM in water - dissolved 

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 3 2 1

Lead-Dissolved μg/L <1 <1 <1 1 <1

Zinc-Dissolved μg/L 2 <1 23 200 3

Nickel-Dissolved μg/L <1 <1 6 36 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 0.3 <0.1

Iron-Dissolved μg/L <10 <10 1,000 25,000 36

Manganese-Dissolved μg/L 8 31 320 1,300 12

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 130816-11 130816-14 130816-15 130816-16 130816-17

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015 08/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 10/07/2015 10/07/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 10 1 1 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L <1 15 13 18 33

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 390 200 180 58

Manganese-Dissolved μg/L 30 25 25 30 24

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 130816-18 130816-19 130816-20

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015

Type of sample water water water

Date prepared - 10/07/2015 10/07/2015 10/07/2015 

Date analysed - 10/07/2015 10/07/2015 10/07/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L <1 2 9

Lead-Dissolved μg/L <1 <1 <1

Zinc-Dissolved μg/L 14 14 17

Nickel-Dissolved μg/L 1 <1 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 41 480 400

Manganese-Dissolved μg/L 130 18 29

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Aluminium-Total μg/L 44,000 2,100 7,400 19,000 2,100

Iron-Total μg/L 43,000 1,900 1,700 110,000 970

Manganese-Total μg/L 110 480 140 2,500 29

HM in water - total 

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Aluminium-Total μg/L 2,500 32,000 2,300 17,000 2,200

Iron-Total μg/L 950 6,900 23,000 62,000 1,100

Manganese-Total μg/L 11 240 330 1,700 11

HM in water - total 

Our Reference: UNITS 130816-11 130816-14 130816-15 130816-16 130816-17

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015 08/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 14/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 14/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 18 2 2 3

Lead-Total μg/L [NA] 1 <1 <1 <1

Zinc-Total μg/L [NA] 31 14 20 42

Nickel-Total μg/L [NA] 1 <1 <1 1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 38,000 140 180 120 220

Iron-Total μg/L 7,600 770 560 810 440

Manganese-Total μg/L 300 35 28 32 31
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 130816-18 130816-19 130816-20

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 07/07/2015 08/07/2015 08/07/2015

Type of sample water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 2 2 15

Lead-Total μg/L 2 <1 1

Zinc-Total μg/L 17 18 26

Nickel-Total μg/L 1 <1 1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 850 100 140

Iron-Total μg/L 1,400 980 670

Manganese-Total μg/L 130 25 31
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

pH pH Units 4.5 6.4 4.0 3.6 5.7

Electrical Conductivity μS/cm 850 3,600 640 5,000 210

Total Dissolved Solids (grav) mg/L 480 2,000 370 2,500 130

Nitrate as N in water mg/L <0.005 0.006 0.055 0.053 0.02

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.008

Ammonia as N in water mg/L <0.005 0.012 <0.005 0.028 <0.005

Total Nitrogen in water mg/L 1.7 1.0 0.7 1.5 0.7

Nitrite as N in water mg/L <0.005 0.005 <0.005 <0.005 0.007

Miscellaneous Inorganics 

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

pH pH Units 5.2 6.0 4.7 5.2 4.4

Electrical Conductivity μS/cm 200 270 200 1,700 200

Total Dissolved Solids (grav) mg/L 130 180 130 930 130

Nitrate as N in water mg/L 0.41 0.078 <0.005 <0.005 1.7

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L <0.005 <0.005 <0.005 0.092 <0.005

Total Nitrogen in water mg/L 1.0 1.2 0.6 1.7 2.7

Nitrite as N in water mg/L <0.005 0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 130816-14 130816-15 130816-16 130816-17 130816-18

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 08/07/2015 08/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

pH pH Units 7.4 6.9 6.7 7.4 6.7

Electrical Conductivity μS/cm 440 320 300 500 710

Total Dissolved Solids (grav) mg/L 240 220 180 220 470

Nitrate as N in water mg/L 0.19 0.34 0.29 0.80 0.33

Phosphate as P in water mg/L 0.89 0.014 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 6.5 0.11 0.089 0.12 0.032

Total Nitrogen in water mg/L 11 1.2 1.2 1.6 0.8

Nitrite as N in water mg/L 0.037 0.023 0.008 0.033 0.024 

Total Suspended Solids mg/L 21 <5 <5 <5 20
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 130816-19

Your Reference ------------- SW6

Date Sampled ------------ 08/07/2015

Type of sample water

Date prepared - 09/07/2015

Date analysed - 09/07/2015

pH pH Units 7.2

Electrical Conductivity μS/cm 310

Total Dissolved Solids (grav) mg/L 180

Nitrate as N in water mg/L 0.28

Phosphate as P in water mg/L <0.005

Ammonia as N in water mg/L 0.060

Total Nitrogen in water mg/L 1.1

Nitrite as N in water mg/L 0.012

Total Suspended Solids mg/L <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 08/07/2015 08/07/2015 08/07/2015 08/07/2015 08/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Calcium - Dissolved mg/L 2.8 150 3.4 11 2.8

Potassium - Dissolved mg/L 0.6 3.4 0.8 5.8 3.3

Sodium - Dissolved mg/L 150 610 89 910 35

Magnesium - Dissolved mg/L 14 52 11 140 1.8

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 120 <5 <5 30

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 120 <5 <5 30

Sulphate, SO4 mg/L 30 220 15 180 11

Chloride, Cl mg/L 260 940 190 1,600 38

Ionic Balance % 0.31 7.3 -6.5 2.2 0.070

Ion Balance 

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 08/07/2015 08/07/2015 08/07/2015 08/07/2015 08/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Calcium - Dissolved mg/L 2.7 5.6 1.2 8.6 <0.5

Potassium - Dissolved mg/L <0.5 0.6 0.9 2.5 <0.5

Sodium - Dissolved mg/L 28 49 29 310 28

Magnesium - Dissolved mg/L 3.0 1.1 4.6 29 2.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 9 48 <5 16 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 9 48 <5 16 <5

Sulphate, SO4 mg/L 5 11 4 180 3

Chloride, Cl mg/L 48 44 58 440 56

Ionic Balance % -0.18 1.3 -0.35 -0.45 -7.2
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 130816-14 130816-15 130816-16 130816-17 130816-18

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 08/07/2015 08/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 08/07/2015 08/07/2015 08/07/2015 08/07/2015 08/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Sulphate, SO4 mg/L 21 15 19 50 200

Chloride, Cl mg/L 64 66 45 65 66

Ion Balance 

Our Reference: UNITS 130816-19

Your Reference ------------- SW6

Date Sampled ------------ 08/07/2015

Type of sample water

Date prepared - 08/07/2015

Date analysed - 09/07/2015

Sulphate, SO4 mg/L 18

Chloride, Cl mg/L 51
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 130816-1 130816-2 130816-3 130816-4 130816-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 07/07/2015 07/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Phosphorus - Total mg/L 0.5 0.1 <0.05 0.3 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 130816-6 130816-7 130816-8 130816-9 130816-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 08/07/2015 07/07/2015 07/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Phosphorus - Total mg/L <0.05 0.4 <0.05 0.3 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 130816-14 130816-15 130816-16 130816-17 130816-18

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 08/07/2015 08/07/2015 08/07/2015 07/07/2015 07/07/2015

Type of sample water water water water water

Date prepared - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Date analysed - 09/07/2015 09/07/2015 09/07/2015 09/07/2015 09/07/2015 

Phosphorus - Total mg/L 1.9 <0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 130816-19

Your Reference ------------- SW6

Date Sampled ------------ 08/07/2015

Type of sample water

Date prepared - 09/07/2015

Date analysed - 09/07/2015

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 9/07/20
15

130816-7 09/07/2015 || 10/07/2015 LCS-W2 09/07/2015

Date analysed - 10/07/2
015

130816-7 10/07/2015 || 11/07/2015 LCS-W2 10/07/2015

TRH C6 - C9 μg/L 10 Org-016 <10 130816-7 16 || 18 || RPD: 12 LCS-W2 105%

TRH C6 - C10 μg/L 10 Org-016 <10 130816-7 16 || 18 || RPD: 12 LCS-W2 105%

Benzene μg/L 1 Org-016 <1 130816-7 7 || 9 || RPD: 25 LCS-W2 106%

Toluene μg/L 1 Org-016 <1 130816-7 <1 || <1 LCS-W2 105%

Ethylbenzene μg/L 1 Org-016 <1 130816-7 <1 || <1 LCS-W2 104%

m+p-xylene μg/L 2 Org-016 <2 130816-7 <2 || <2 LCS-W2 106%

o-xylene μg/L 1 Org-016 <1 130816-7 <1 || <1 LCS-W2 106%

Naphthalene μg/L 1 Org-013 <1 130816-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 94 130816-7 98 || 108 || RPD: 10 LCS-W2 106%

Surrogate toluene-d8 % Org-016 92 130816-7 93 || 93 || RPD: 0 LCS-W2 98%

Surrogate 4-BFB % Org-016 90 130816-7 87 || 88 || RPD: 1 LCS-W2 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W1 09/07/2015

Date analysed - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W1 09/07/2015

TRH C10 - C14 μg/L 50 Org-003 <50 130816-1 <50 || <50 LCS-W1 105%

TRH C15 - C28 μg/L 100 Org-003 <100 130816-1 <100 || <100 LCS-W1 105%

TRH C29 - C36 μg/L 100 Org-003 <100 130816-1 <100 || <100 LCS-W1 71%

TRH >C10 - C16 μg/L 50 Org-003 <50 130816-1 <50 || <50 LCS-W1 105%

TRH >C16 - C34 μg/L 100 Org-003 <100 130816-1 <100 || <100 LCS-W1 105%

TRH >C34 - C40 μg/L 100 Org-003 <100 130816-1 <100 || <100 LCS-W1 71%

Surrogate o-Terphenyl % Org-003 84 130816-1 85 || 93 || RPD: 9 LCS-W1 77%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W2 09/07/2015

Date analysed - 10/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W2 10/07/2015

Naphthalene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 LCS-W2 98%

Acenaphthylene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 LCS-W2 81%

Phenanthrene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 LCS-W2 90%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 LCS-W2 89%

Pyrene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 LCS-W2 93%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 LCS-W2 78%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 130816-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 LCS-W2 88%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 130816-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

97 130816-1 94 || 102 || RPD: 8 LCS-W2 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 10/07/2
015

130816-8 10/07/2015 || 10/07/2015 LCS-W1 10/07/2015

Date analysed - 10/07/2
015

130816-8 10/07/2015 || 10/07/2015 LCS-W1 10/07/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 130816-8 <1 || <1 LCS-W1 100%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 130816-8 3 || 3 || RPD: 0 LCS-W1 95%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 130816-8 <1 || <1 LCS-W1 103%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 130816-8 23 || 23 || RPD: 0 LCS-W1 100%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 130816-8 6 || 6 || RPD: 0 LCS-W1 99%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 130816-8 <0.05 ||  [N/T] LCS-W1 92%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 130816-8 <0.1 || <0.1 LCS-W1 102%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 130816-8 1000 || 1000 || RPD: 0 LCS-W1 102%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 130816-8 320 || 320 || RPD: 0 LCS-W1 102%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 130816-8 <1 || <1 LCS-W1 95%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W2 10/07/2015

Date analysed - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W2 10/07/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 91%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 86%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 99%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 93%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 86%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W2 96%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W2 95%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 84%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 130816-1 44000 || 42000 || RPD: 5 LCS-W2 93%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 130816-1 43000 || 41000 || RPD: 5 LCS-W2 93%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 130816-1 110 || 110 || RPD: 0 LCS-W2 100%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W1 09/07/2015

Date analysed - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W1 09/07/2015

pH pH Units Inorg-001 [NT] 130816-1 4.5 || 4.5 || RPD: 0 LCS-W1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 130816-1 850 || 910 || RPD: 7 LCS-W1 99%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 130816-1 480 ||  [N/T] LCS-W1 99%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 130816-1 <0.005 || <0.005 LCS-W1 91%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 130816-1 <0.005 || <0.005 LCS-W1 91%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 130816-1 <0.005 || <0.005 LCS-W1 104%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 130816-1 1.7 || 1.7 || RPD: 0 LCS-W1 100%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 130816-1 <0.005 || <0.005 LCS-W1 109%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 108%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 08/07/2
015

130816-1 08/07/2015 || 08/07/2015 LCS-W1 08/07/2015

Date analysed - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W1 09/07/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 130816-1 2.8 ||  [N/T] LCS-W1 104%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 130816-1 0.6 ||  [N/T] LCS-W1 95%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 130816-1 150 ||  [N/T] LCS-W1 97%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 130816-1 14 ||  [N/T] LCS-W1 106%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 130816-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 130816-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 130816-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 130816-1 <5 || <5 LCS-W1 94%

Sulphate, SO4 mg/L 1 Inorg-081 <1 130816-1 30 || 30 || RPD: 0 LCS-W1 116%

Chloride, Cl mg/L 1 Inorg-081 <1 130816-1 260 || 260 || RPD: 0 LCS-W1 102%

Ionic Balance % Inorg-041 [NT] 130816-1 0.31 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W1 09/07/2015

Date analysed - 09/07/2
015

130816-1 09/07/2015 || 09/07/2015 LCS-W1 09/07/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 130816-1 0.5 || 0.5 || RPD: 0 LCS-W1 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 130816-11 09/07/2015 || 10/07/2015

Date analysed - 130816-11 10/07/2015 || 11/07/2015

TRH C6 - C9 μg/L 130816-11 16 || 15 || RPD: 6 

TRH C6 - C10 μg/L 130816-11 16 || 15 || RPD: 6 

Benzene μg/L 130816-11 6 || 7 || RPD: 15 

Toluene μg/L 130816-11 <1 || <1

Ethylbenzene μg/L 130816-11 <1 || <1

m+p-xylene μg/L 130816-11 <2 || <2

o-xylene μg/L 130816-11 <1 || <1

Naphthalene μg/L 130816-11 <1 || <1

Surrogate
Dibromofluoromethane

% 130816-11 107 || 107 || RPD: 0 

Surrogate toluene-d8 % 130816-11 93 || 91 || RPD: 2 

Surrogate 4-BFB % 130816-11 89 || 89 || RPD: 0 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 130816-11 09/07/2015 || 09/07/2015 130816-2 09/07/2015

Date analysed - 130816-11 09/07/2015 || 09/07/2015 130816-2 09/07/2015

TRH C10 - C14 μg/L 130816-11 <50 || <50 130816-2 114%

TRH C15 - C28 μg/L 130816-11 <100 || <100 130816-2 106%

TRH C29 - C36 μg/L 130816-11 <100 || <100 130816-2 130%

TRH >C10 - C16 μg/L 130816-11 <50 || <50 130816-2 114%

TRH >C16 - C34 μg/L 130816-11 <100 || <100 130816-2 106%

TRH >C34 - C40 μg/L 130816-11 <100 || <100 130816-2 130%

Surrogate o-Terphenyl % 130816-11 92 || 94 || RPD: 2 130816-2 83%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 130816-11 09/07/2015 || 09/07/2015 130816-2 09/07/2015

Date analysed - 130816-11 09/07/2015 || 10/07/2015 130816-2 09/07/2015

Naphthalene μg/L 130816-11 <1 || <1 130816-2 103%

Acenaphthylene μg/L 130816-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 130816-11 <1 || <1 [NR] [NR]

Fluorene μg/L 130816-11 <1 || <1 130816-2 83%

Phenanthrene μg/L 130816-11 <1 || <1 130816-2 93%

Anthracene μg/L 130816-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 130816-11 <1 || <1 130816-2 92%

Pyrene μg/L 130816-11 <1 || <1 130816-2 97%

Benzo(a)anthracene μg/L 130816-11 <1 || <1 [NR] [NR]

Chrysene μg/L 130816-11 <1 || <1 130816-2 83%

Benzo(b,j+k)fluoranthene μg/L 130816-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 130816-11 <1 || <1 130816-2 93%

Indeno(1,2,3-c,d)pyrene μg/L 130816-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 130816-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 130816-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 130816-11 98 || 99 || RPD: 1 130816-2 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 130816-6 10/07/2015 || 10/07/2015 130816-2 10/07/2015

Date analysed - 130816-6 10/07/2015 || 10/07/2015 130816-2 10/07/2015

Mercury-Dissolved μg/L 130816-6 <0.05 || <0.05 130816-2 88%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 130816-11 14/07/2015 || 14/07/2015 130816-2 09/07/2015

Date analysed - 130816-11 14/07/2015 || 14/07/2015 130816-2 09/07/2015

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L 130816-11 38000 || 39000 || RPD: 3 130816-2 #

Iron-Total μg/L 130816-11 7600 || 7300 || RPD: 4 130816-2 #

Manganese-Total μg/L 130816-11 300 || 300 || RPD: 0 130816-2 95%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 130816-14 09/07/2015 || 09/07/2015 [NR] [NR]

Date analysed - 130816-14 09/07/2015 || 09/07/2015 [NR] [NR]

pH pH Units 130816-14 7.4 || 7.4 || RPD: 0 [NR] [NR]

Electrical Conductivity μS/cm 130816-14 440 || 440 || RPD: 0 [NR] [NR]

Nitrate as N in water mg/L 130816-14 0.19 || 0.19 || RPD: 0 130816-2 102%

Phosphate as P in water mg/L 130816-14 0.89 || 0.90 || RPD: 1 130816-2 95%

Ammonia as N in water mg/L 130816-14 6.5 || 6.6 || RPD: 2 130816-2 105%

Total Nitrogen in water mg/L 130816-14 11 || 12 || RPD: 9 130816-2 85%

Nitrite as N in water mg/L 130816-14 0.037 || 0.037 || RPD: 0 130816-2 113%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 130816-14 08/07/2015 || 08/07/2015 130816-2 08/07/2015

Date analysed - 130816-14 09/07/2015 || 09/07/2015 130816-2 09/07/2015

Calcium - Dissolved mg/L [NT] [NT] [NR] [NR]

Potassium - Dissolved mg/L [NT] [NT] [NR] [NR]

Sodium - Dissolved mg/L [NT] [NT] [NR] [NR]

Magnesium - Dissolved mg/L [NT] [NT] [NR] [NR]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Sulphate, SO4 mg/L 130816-14 21 || 22 || RPD: 5 130816-2 84%

Chloride, Cl mg/L 130816-14 64 || 65 || RPD: 2 130816-2 #

Ionic Balance % [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 130816-14 09/07/2015 || 09/07/2015 130816-2 09/07/2015

Date analysed - 130816-14 09/07/2015 || 09/07/2015 130816-2 09/07/2015

Phosphorus - Total mg/L 130816-14 1.9 || 1.9 || RPD: 0 130816-2 106%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 130816-11 10/07/2015 || 10/07/2015

Date analysed - 130816-11 10/07/2015 || 10/07/2015

Arsenic-Dissolved μg/L 130816-11 <1 ||  [N/T]

Copper-Dissolved μg/L 130816-11 <1 ||  [N/T]

Lead-Dissolved μg/L 130816-11 <1 ||  [N/T]

Zinc-Dissolved μg/L 130816-11 <1 ||  [N/T]

Nickel-Dissolved μg/L 130816-11 <1 ||  [N/T]

Mercury-Dissolved μg/L 130816-11 <0.05 || <0.05

Cadmium-Dissolved μg/L 130816-11 <0.1 ||  [N/T]

Iron-Dissolved μg/L 130816-11 <10 ||  [N/T]

Manganese-Dissolved μg/L 130816-11 30 ||  [N/T]

Chromium-Dissolved μg/L 130816-11 <1 ||  [N/T]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 130816-4 09/07/2015 || 09/07/2015

Date analysed - 130816-4 09/07/2015 || 09/07/2015

pH pH Units 130816-4 3.6 ||  [N/T]

Electrical Conductivity μS/cm 130816-4 5000 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 130816-4 2500 || 2800 || RPD: 11 

Nitrate as N in water mg/L 130816-4 0.053 ||  [N/T]

Phosphate as P in water mg/L 130816-4 <0.005 ||  [N/T]

Ammonia as N in water mg/L 130816-4 0.028 ||  [N/T]

Total Nitrogen in water mg/L 130816-4 1.5 ||  [N/T]

Nitrite as N in water mg/L 130816-4 <0.005 ||  [N/T]

Total Suspended Solids mg/L [NT] [NT]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 130816-19 09/07/2015 || 09/07/2015

Date analysed - 130816-19 09/07/2015 || 09/07/2015

pH pH Units 130816-19 7.2 ||  [N/T]

Electrical Conductivity μS/cm 130816-19 310 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 130816-19 180 || 200 || RPD: 11 

Nitrate as N in water mg/L 130816-19 0.28 ||  [N/T]

Phosphate as P in water mg/L 130816-19 <0.005 ||  [N/T]

Ammonia as N in water mg/L 130816-19 0.060 ||  [N/T]

Total Nitrogen in water mg/L 130816-19 1.1 ||  [N/T]

Nitrite as N in water mg/L 130816-19 0.012 ||  [N/T]

Total Suspended Solids mg/L 130816-19 <5 ||  [N/T]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 
ION BALANCE# Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 132242 
Date Sample Received 06/08/2015 
Date Instructions Received 06/08/2015 
Date Results Expected to be Reported 13/08/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 20 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 1.4 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 132242
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 20 waters
Date samples received / completed instructions received 06/08/15 / 06/08/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 13/08/15 / 13/08/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 107 109 108 109 108

Surrogate toluene-d8 % 94 94 93 94 93

Surrogate 4-BFB % 95 96 91 96 94

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

TRH C6 - C9 μg/L <10 58 <10 <10 <10

TRH C6 - C10 μg/L <10 58 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 28 <10 <10 <10

Benzene μg/L <1 30 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 109 109 108 109 109

Surrogate toluene-d8 % 94 96 93 94 93

Surrogate 4-BFB % 93 95 95 95 95
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 132242-11 132242-12 132242-13 132242-14 132242-15

Your Reference ------------- DUP1 DUP2 SW1 SW2 SW3

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

TRH C6 - C9 μg/L 61 <10 <10 <10 <10

TRH C6 - C10 μg/L 62 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 32 <10 <10 <10 <10

Benzene μg/L 30 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 109 109 107 107 109

Surrogate toluene-d8 % 96 93 94 92 93

Surrogate 4-BFB % 92 93 94 95 94

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 132242-16 132242-17 132242-18 132242-19 132242-20

Your Reference ------------- SW4 SW5 SW6 Trip Blank Trip Spike

Date Sampled ------------ 04/08/2015 04/08/2015 05/08/2015 03/08/2015 03/08/2015

Type of sample water water water water water

Date extracted - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 107%

Toluene μg/L <1 <1 <1 <1 107%

Ethylbenzene μg/L <1 <1 <1 <1 108%

m+p-xylene μg/L <2 <2 <2 <2 108%

o-xylene μg/L <1 <1 <1 <1 107%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 107 109 108 106 102

Surrogate toluene-d8 % 94 94 94 93 101

Surrogate 4-BFB % 94 94 95 94 97
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 08/08/2015 08/08/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 190 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 73 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 73 <50 <50 <50

TRH >C16 - C34 μg/L <100 150 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 89 122 115 101 115

svTRH (C10-C40) in Water 

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 08/08/2015 08/08/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 98 93 92 112 108

svTRH (C10-C40) in Water 

Our Reference: UNITS 132242-11 132242-12 132242-13 132242-14 132242-15

Your Reference ------------- DUP1 DUP2 SW1 SW2 SW3

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 08/08/2015 08/08/2015 

TRH C10 - C14 μg/L <50 <50 52 <50 <50

TRH C15 - C28 μg/L <100 <100 310 <100 <100

TRH C29 - C36 μg/L <100 <100 290 <100 <100

TRH >C10 - C16 μg/L <50 <50 65 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 65 <50 <50

TRH >C16 - C34 μg/L <100 <100 540 <100 <100

TRH >C34 - C40 μg/L <100 <100 130 <100 <100

Surrogate o-Terphenyl % 97 128 116 119 116
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 132242-16 132242-17 132242-18

Your Reference ------------- SW4 SW5 SW6

Date Sampled ------------ 04/08/2015 04/08/2015 05/08/2015

Type of sample water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 137 123 107
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 08/08/2015 08/08/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 104 111 104 115
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 08/08/2015 08/08/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 102 97 101 107 111
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 132242-11 132242-12 132242-13 132242-14 132242-15

Your Reference ------------- DUP1 DUP2 SW1 SW2 SW3

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 08/08/2015 08/08/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 104 110 109 110 106
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 132242-16 132242-17 132242-18

Your Reference ------------- SW4 SW5 SW6

Date Sampled ------------ 04/08/2015 04/08/2015 05/08/2015

Type of sample water water water

Date extracted - 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 08/08/2015 08/08/2015 08/08/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 112 111 105
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 14 <1 7 1 <1

Lead-Dissolved μg/L 15 <1 4 12 <1

Zinc-Dissolved μg/L 130 4 19 840 19

Nickel-Dissolved μg/L 18 4 4 150 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.5 <0.1 <0.1 0.3 <0.1

Iron-Dissolved μg/L 19 <10 94 82,000 <10

Manganese-Dissolved μg/L 37 400 150 2,300 18

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 1 4 <1

Lead-Dissolved μg/L <1 <1 <1 1 <1

Zinc-Dissolved μg/L 1 1 25 180 3

Nickel-Dissolved μg/L <1 <1 5 35 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 <10 24 31,000 15

Manganese-Dissolved μg/L 11 21 280 1,300 10

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 132242-11 132242-12 132242-13 132242-14 132242-15

Your Reference ------------- DUP1 DUP2 SW1 SW2 SW3

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 12 <1 <1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 1 4 11 9 14

Nickel-Dissolved μg/L <1 3 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 10 610 150 90

Manganese-Dissolved μg/L 21 400 30 44 36

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 132242-16 132242-17 132242-18

Your Reference ------------- SW4 SW5 SW6

Date Sampled ------------ 04/08/2015 04/08/2015 05/08/2015

Type of sample water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 1 <1 <1

Lead-Dissolved μg/L <1 <1 <1

Zinc-Dissolved μg/L 32 13 11

Nickel-Dissolved μg/L <1 1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 51 290 340

Manganese-Dissolved μg/L 18 150 19

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Aluminium-Total μg/L 28,000 3,900 7,800 11,000 1,100

Iron-Total μg/L 16,000 4,900 4,500 100,000 930

Manganese-Total μg/L 110 460 150 2,300 26

HM in water - total 

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Aluminium-Total μg/L 6,000 25,000 3,000 8,900 1,700 

Iron-Total μg/L 1,300 7,600 25,000 46,000 1,800

Manganese-Total μg/L 15 78 380 1,500 19

HM in water - total 

Our Reference: UNITS 132242-11 132242-12 132242-13 132242-14 132242-15

Your Reference ------------- DUP1 DUP2 SW1 SW2 SW3

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Arsenic-Total μg/L [NA] 2 <1 <1 <1

Copper-Total μg/L [NA] 20 18 1 <1

Lead-Total μg/L [NA] 12 <1 <1 <1

Zinc-Total μg/L [NA] 29 25 11 17

Nickel-Total μg/L [NA] 8 1 <1 <1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] 0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] 19 <1 <1 <1

Aluminium-Total μg/L 21,000 4,400 100 100 110

Iron-Total μg/L 6,700 5,500 960 530 630

Manganese-Total μg/L 67 480 35 46 39
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 132242-16 132242-17 132242-18

Your Reference ------------- SW4 SW5 SW6

Date Sampled ------------ 04/08/2015 04/08/2015 05/08/2015

Type of sample water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 2 2 1

Lead-Total μg/L <1 3 <1

Zinc-Total μg/L 35 17 14

Nickel-Total μg/L <1 1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 30 560 30

Iron-Total μg/L 260 2,500 760

Manganese-Total μg/L 21 140 19

Page 13 of  29Envirolab Reference: 132242
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

pH pH Units 4.6 6.4 4.2 4.3 5.5

Electrical Conductivity μS/cm 840 2,500 580 5,300 190

Total Dissolved Solids (grav) mg/L 520 1,800 330 3,600 100

Nitrate as N in water mg/L 0.005 0.059 <0.005 0.063 0.41

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.013 <0.005 0.050 0.007 0.011 

Total Nitrogen in water mg/L 1.2 1.0 0.5 0.8 0.5

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

pH pH Units 5.4 5.1 4.7 4.9 4.5

Electrical Conductivity μS/cm 190 170 210 1,600 180

Total Dissolved Solids (grav) mg/L 100 100 120 1,000 100

Nitrate as N in water mg/L 0.42 0.075 <0.005 0.009 2.0

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.008 0.014 <0.005 0.097 <0.005

Total Nitrogen in water mg/L 0.9 0.6 0.4 0.6 3.1

Nitrite as N in water mg/L <0.005 0.008 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 132242-13 132242-14 132242-15 132242-16 132242-17

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 04/08/2015 04/08/2015

Type of sample water water water water water

Date prepared - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

pH pH Units 7.2 6.6 6.5 7.0 6.3

Electrical Conductivity μS/cm 480 440 300 470 420

Total Dissolved Solids (grav) mg/L 250 230 180 300 270

Nitrate as N in water mg/L 0.063 0.89 0.41 0.43 0.062

Phosphate as P in water mg/L 1.3 0.014 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 9.6 1.0 0.12 0.017 0.055 

Total Nitrogen in water mg/L 13 1.0 1.1 0.9 0.6

Nitrite as N in water mg/L 0.027 0.071 0.008 <0.005 <0.005 

Total Suspended Solids mg/L 15 <10 <10 <10 12
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 132242-18

Your Reference ------------- SW6

Date Sampled ------------ 05/08/2015

Type of sample water

Date prepared - 06/08/2015

Date analysed - 06/08/2015

pH pH Units 6.8

Electrical Conductivity μS/cm 310

Total Dissolved Solids (grav) mg/L 180

Nitrate as N in water mg/L 0.16

Phosphate as P in water mg/L <0.005

Ammonia as N in water mg/L 0.087

Total Nitrogen in water mg/L 0.8

Nitrite as N in water mg/L <0.005

Total Suspended Solids mg/L <10
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Calcium - Dissolved mg/L 4.1 130 4.4 8.9 2.2

Potassium - Dissolved mg/L 0.8 2.7 0.9 6.1 3.4

Sodium - Dissolved mg/L 170 440 92 1,000 30

Magnesium - Dissolved mg/L 14 35 10 150 1.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 140 <5 <5 27

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 140 <5 <5 27

Sulphate, SO4 mg/L 28 130 14 190 6

Chloride, Cl mg/L 240 680 160 1,700 35

Ionic Balance % 10 7.6 2.1 4.5 0.0

Ion Balance 

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Calcium - Dissolved mg/L 3.1 3.0 2.0 4.5 <0.5

Potassium - Dissolved mg/L <0.5 <0.5 0.9 2.5 <0.5

Sodium - Dissolved mg/L 30 28 28 310 27

Magnesium - Dissolved mg/L 2.9 1.8 4.4 32 2.4

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 15 10 <5 13 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 15 10 <5 13 <5

Sulphate, SO4 mg/L 5 5 5 180 3

Chloride, Cl mg/L 45 42 54 390 41

Ionic Balance % 0.53 0.43 2.6 5.0 7.3
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 132242-13 132242-14 132242-15 132242-16 132242-17

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 04/08/2015 04/08/2015

Type of sample water water water water water

Date prepared - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Date analysed - 06/08/2015 06/08/2015 06/08/2015 06/08/2015 06/08/2015 

Calcium - Dissolved mg/L 21 17 20 40 17

Potassium - Dissolved mg/L 4.9 2.4 4.7 3.7 1.8

Sodium - Dissolved mg/L 57 65 31 47 57

Magnesium - Dissolved mg/L 5.9 6.1 6.6 9.2 9.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 100 43 55 84 35

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 100 43 55 84 35

Sulphate, SO4 mg/L 23 17 21 48 31

Chloride, Cl mg/L 71 89 47 66 86

Ionic Balance % -4.4 6.9 3.1 3.8 4.8

Ion Balance 

Our Reference: UNITS 132242-18

Your Reference ------------- SW6

Date Sampled ------------ 05/08/2015

Type of sample water

Date prepared - 06/08/2015

Date analysed - 06/08/2015

Calcium - Dissolved mg/L 22

Potassium - Dissolved mg/L 1.6

Sodium - Dissolved mg/L 34

Magnesium - Dissolved mg/L 6.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 53

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 53

Sulphate, SO4 mg/L 19

Chloride, Cl mg/L 53

Ionic Balance % 2.9
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 132242-1 132242-2 132242-3 132242-4 132242-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Phosphorus - Total mg/L 0.3 0.2 <0.05 0.1 0.06

Metals in Waters - Acid extractable

Our Reference: UNITS 132242-6 132242-7 132242-8 132242-9 132242-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 05/08/2015 05/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Phosphorus - Total mg/L <0.05 0.2 <0.05 0.2 0.06

Metals in Waters - Acid extractable

Our Reference: UNITS 132242-13 132242-14 132242-15 132242-16 132242-17

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 05/08/2015 05/08/2015 05/08/2015 04/08/2015 04/08/2015

Type of sample water water water water water

Date prepared - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Date analysed - 07/08/2015 07/08/2015 07/08/2015 07/08/2015 07/08/2015 

Phosphorus - Total mg/L 1.8 <0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 132242-18

Your Reference ------------- SW6

Date Sampled ------------ 05/08/2015

Type of sample water

Date prepared - 07/08/2015

Date analysed - 07/08/2015

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 06/08/2
015

132242-7 06/08/2015 || 07/08/2015 LCS-W1 06/08/2015

Date analysed - 06/08/2
015

132242-7 06/08/2015 || 07/08/2015 LCS-W1 06/08/2015

TRH C6 - C9 μg/L 10 Org-016 <10 132242-7 58 || 51 || RPD: 13 LCS-W1 89%

TRH C6 - C10 μg/L 10 Org-016 <10 132242-7 58 || 51 || RPD: 13 LCS-W1 89%

Benzene μg/L 1 Org-016 <1 132242-7 30 || 30 || RPD: 0 LCS-W1 87%

Toluene μg/L 1 Org-016 <1 132242-7 <1 || <1 LCS-W1 86%

Ethylbenzene μg/L 1 Org-016 <1 132242-7 <1 || <1 LCS-W1 90%

m+p-xylene μg/L 2 Org-016 <2 132242-7 <2 || <2 LCS-W1 91%

o-xylene μg/L 1 Org-016 <1 132242-7 <1 || <1 LCS-W1 89%

Naphthalene μg/L 1 Org-013 <1 132242-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 104 132242-7 109 || 108 || RPD: 1 LCS-W1 100%

Surrogate toluene-d8 % Org-016 94 132242-7 96 || 98 || RPD: 2 LCS-W1 99%

Surrogate 4-BFB % Org-016 95 132242-7 95 || 95 || RPD: 0 LCS-W1 98%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 07/08/2
015

132242-2 07/08/2015 || 07/08/2015 LCS-W2 07/08/2015

Date analysed - 08/08/2
015

132242-2 08/08/2015 || 08/08/2015 LCS-W2 08/08/2015

TRH C10 - C14 μg/L 50 Org-003 <50 132242-2 <50 || <50 LCS-W2 101%

TRH C15 - C28 μg/L 100 Org-003 <100 132242-2 190 || 150 || RPD: 24 LCS-W2 99%

TRH C29 - C36 μg/L 100 Org-003 <100 132242-2 <100 || <100 LCS-W2 119%

TRH >C10 - C16 μg/L 50 Org-003 <50 132242-2 73 || <50 LCS-W2 101%

TRH >C16 - C34 μg/L 100 Org-003 <100 132242-2 150 || 180 || RPD: 18 LCS-W2 99%

TRH >C34 - C40 μg/L 100 Org-003 <100 132242-2 <100 || <100 LCS-W2 119%

Surrogate o-Terphenyl % Org-003 76 132242-2 122 || 113 || RPD: 8 LCS-W2 84%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 07/08/2
015

132242-2 07/08/2015 || 07/08/2015 LCS-W2 07/08/2015

Date analysed - 08/08/2
015

132242-2 08/08/2015 || 08/08/2015 LCS-W2 08/08/2015

Naphthalene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 LCS-W2 96%

Acenaphthylene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 LCS-W2 76%

Phenanthrene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 LCS-W2 83%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 LCS-W2 84%

Pyrene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 LCS-W2 88%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 LCS-W2 78%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 132242-2 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 LCS-W2 87%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 132242-2 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

75 132242-2 104 || 113 || RPD: 8 LCS-W2 101%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 07/08/2
015

132242-1 07/08/2015 || 07/08/2015 LCS-W1 07/08/2015

Date analysed - 07/08/2
015

132242-1 07/08/2015 || 07/08/2015 LCS-W1 07/08/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 132242-1 <1 || <1 LCS-W1 98%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 132242-1 14 || 14 || RPD: 0 LCS-W1 94%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 132242-1 15 || 15 || RPD: 0 LCS-W1 101%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 132242-1 130 || 140 || RPD: 7 LCS-W1 97%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 132242-1 18 || 18 || RPD: 0 LCS-W1 94%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 132242-1 <0.05 || <0.05 LCS-W1 96%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 132242-1 0.5 || 0.5 || RPD: 0 LCS-W1 101%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 132242-1 19 || 19 || RPD: 0 LCS-W1 99%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 132242-1 37 || 38 || RPD: 3 LCS-W1 97%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 132242-1 2 || 2 || RPD: 0 LCS-W1 94%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 07/08/2
015

132242-6 07/08/2015 || 07/08/2015 LCS-W1 07/08/2015

Date analysed - 07/08/2
015

132242-6 07/08/2015 || 07/08/2015 LCS-W1 07/08/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 96%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 94%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 103%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 100%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 94%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 100%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 100%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 94%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 132242-6 6000 || 6000 || RPD: 0 LCS-W1 99%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 132242-6 1300 || 1400 || RPD: 7 LCS-W1 100%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 132242-6 15 || 16 || RPD: 6 LCS-W1 97%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 06/08/2
015

132242-1 06/08/2015 || 06/08/2015 LCS-W1 06/08/2015

Date analysed - 06/08/2
015

132242-1 06/08/2015 || 06/08/2015 LCS-W1 06/08/2015

pH pH Units Inorg-001 [NT] 132242-1 4.6 || 4.6 || RPD: 0 LCS-W1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 132242-1 840 || 840 || RPD: 0 LCS-W1 101%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 132242-1 520 ||  [N/T] LCS-W1 86%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 132242-1 0.005 || 0.005 || RPD: 0 LCS-W1 101%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 132242-1 <0.005 || <0.005 LCS-W1 106%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 132242-1 0.013 || 0.015 || RPD: 14 LCS-W1 101%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 132242-1 1.2 || 1.2 || RPD: 0 LCS-W1 99%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 132242-1 <0.005 || <0.005 LCS-W1 113%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 92%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 06/08/2
015

132242-1 06/08/2015 || 06/08/2015 LCS-W1 06/08/2015

Date analysed - 06/08/2
015

132242-1 06/08/2015 || 06/08/2015 LCS-W1 06/08/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 132242-1 4.1 || 4.0 || RPD: 2 LCS-W1 95%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 132242-1 0.8 || 0.7 || RPD: 13 LCS-W1 105%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 132242-1 170 || 160 || RPD: 6 LCS-W1 98%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 132242-1 14 || 14 || RPD: 0 LCS-W1 95%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 132242-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 132242-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 132242-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 132242-1 <5 || <5 LCS-W1 105%

Sulphate, SO4 mg/L 1 Inorg-081 <1 132242-1 28 || 28 || RPD: 0 LCS-W1 95%

Chloride, Cl mg/L 1 Inorg-081 <1 132242-1 240 || 240 || RPD: 0 LCS-W1 94%

Ionic Balance % Inorg-041 [NT] 132242-1 10 || 7.6 || RPD: 27 [NR] [NR]

Page 23 of  29Envirolab Reference: 132242
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 07/08/2
015

132242-7 07/08/2015 || 07/08/2015 LCS-W1 07/08/2015

Date analysed - 07/08/2
015

132242-7 07/08/2015 || 07/08/2015 LCS-W1 07/08/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 132242-7 0.2 || 0.2 || RPD: 0 LCS-W1 108%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 132242-11 06/08/2015 || 07/08/2015

Date analysed - 132242-11 06/08/2015 || 07/08/2015

TRH C6 - C9 μg/L 132242-11 61 || 52 || RPD: 16 

TRH C6 - C10 μg/L 132242-11 62 || 53 || RPD: 16 

Benzene μg/L 132242-11 30 || 30 || RPD: 0 

Toluene μg/L 132242-11 <1 || <1

Ethylbenzene μg/L 132242-11 <1 || <1

m+p-xylene μg/L 132242-11 <2 || <2

o-xylene μg/L 132242-11 <1 || <1

Naphthalene μg/L 132242-11 <1 || <1

Surrogate
Dibromofluoromethane

% 132242-11 109 || 108 || RPD: 1 

Surrogate toluene-d8 % 132242-11 96 || 97 || RPD: 1 

Surrogate 4-BFB % 132242-11 92 || 95 || RPD: 3 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 132242-11 07/08/2015 || 07/08/2015 132242-5 07/08/2015

Date analysed - 132242-11 08/08/2015 || 08/08/2015 132242-5 08/08/2015

TRH C10 - C14 μg/L 132242-11 <50 || <50 132242-5 117%

TRH C15 - C28 μg/L 132242-11 <100 || <100 132242-5 104%

TRH C29 - C36 μg/L 132242-11 <100 || <100 132242-5 87%

TRH >C10 - C16 μg/L 132242-11 <50 || <50 132242-5 117%

TRH >C16 - C34 μg/L 132242-11 <100 || <100 132242-5 104%

TRH >C34 - C40 μg/L 132242-11 <100 || <100 132242-5 87%

Surrogate o-Terphenyl % 132242-11 97 || 100 || RPD: 3 132242-5 88%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 132242-11 07/08/2015 || 07/08/2015 132242-5 07/08/2015

Date analysed - 132242-11 08/08/2015 || 08/08/2015 132242-5 08/08/2015

Naphthalene μg/L 132242-11 <1 || <1 132242-5 95%

Acenaphthylene μg/L 132242-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 132242-11 <1 || <1 [NR] [NR]

Fluorene μg/L 132242-11 <1 || <1 132242-5 76%

Phenanthrene μg/L 132242-11 <1 || <1 132242-5 82%

Anthracene μg/L 132242-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 132242-11 <1 || <1 132242-5 82%

Pyrene μg/L 132242-11 <1 || <1 132242-5 85%

Benzo(a)anthracene μg/L 132242-11 <1 || <1 [NR] [NR]

Chrysene μg/L 132242-11 <1 || <1 132242-5 77%

Benzo(b,j+k)fluoranthene μg/L 132242-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 132242-11 <1 || <1 132242-5 86%

Indeno(1,2,3-c,d)pyrene μg/L 132242-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 132242-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 132242-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 132242-11 104 || 109 || RPD: 5 132242-5 100%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 132242-11 07/08/2015 || 07/08/2015 132242-2 07/08/2015

Date analysed - 132242-11 07/08/2015 || 07/08/2015 132242-2 07/08/2015

Arsenic-Dissolved μg/L 132242-11 <1 || <1 132242-2 102%

Copper-Dissolved μg/L 132242-11 <1 || <1 132242-2 90%

Lead-Dissolved μg/L 132242-11 <1 || <1 132242-2 99%

Zinc-Dissolved μg/L 132242-11 1 || 2 || RPD: 67 132242-2 97%

Nickel-Dissolved μg/L 132242-11 <1 || <1 132242-2 92%

Mercury-Dissolved μg/L 132242-11 <0.05 || <0.05 132242-2 88%

Cadmium-Dissolved μg/L 132242-11 <0.1 || <0.1 132242-2 103%

Iron-Dissolved μg/L 132242-11 <10 || <10 132242-2 98%

Manganese-Dissolved μg/L 132242-11 21 || 22 || RPD: 5 132242-2 96%

Chromium-Dissolved μg/L 132242-11 <1 || <1 132242-2 93%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 132242-7 07/08/2015

Date analysed - [NT] [NT] 132242-7 07/08/2015

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L [NT] [NT] 132242-7 #

Iron-Total μg/L [NT] [NT] 132242-7 #

Manganese-Total μg/L [NT] [NT] 132242-7 95%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 132242-9 06/08/2015 || 06/08/2015 132242-2 06/08/2015

Date analysed - 132242-9 06/08/2015 || 06/08/2015 132242-2 06/08/2015

Nitrate as N in water mg/L 132242-9 0.009 ||  [N/T] 132242-2 92%

Phosphate as P in water mg/L 132242-9 <0.005 ||  [N/T] 132242-2 100%

Ammonia as N in water mg/L 132242-9 0.097 ||  [N/T] 132242-2 112%

Total Nitrogen in water mg/L 132242-9 0.6 ||  [N/T] 132242-2 96%

Nitrite as N in water mg/L 132242-9 <0.005 ||  [N/T] 132242-2 115%

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 132242-9 06/08/2015 || 07/08/2015 132242-2 06/08/2015

Date analysed - 132242-9 06/08/2015 || 07/08/2015 132242-2 06/08/2015

Calcium - Dissolved mg/L 132242-9 4.5 ||  [N/T] 132242-2 #

Potassium - Dissolved mg/L 132242-9 2.5 ||  [N/T] 132242-2 109%

Sodium - Dissolved mg/L 132242-9 310 ||  [N/T] 132242-2 #

Magnesium - Dissolved mg/L 132242-9 32 ||  [N/T] 132242-2 #

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 132242-9 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 132242-9 13 || 14 || RPD: 7 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 132242-9 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 132242-9 13 || 14 || RPD: 7 [NR] [NR]

Sulphate, SO4 mg/L 132242-9 180 || 180 || RPD: 0 132242-2 93%

Chloride, Cl mg/L 132242-9 390 || 410 || RPD: 5 132242-2 #
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] LCS-W2 07/08/2015

Date analysed - [NT] [NT] LCS-W2 07/08/2015

Phosphorus - Total mg/L [NT] [NT] LCS-W2 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 132242-2 06/08/2015 || 06/08/2015

Date analysed - 132242-2 06/08/2015 || 06/08/2015

Total Dissolved Solids 
(grav)

mg/L 132242-2 1800 || 1700 || RPD: 6 

Total Suspended Solids mg/L [NT] [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 132242-14 06/08/2015 || 06/08/2015

Date analysed - 132242-14 06/08/2015 || 06/08/2015

Calcium - Dissolved mg/L 132242-14 17 || 17 || RPD: 0 

Potassium - Dissolved mg/L 132242-14 2.4 || 2.4 || RPD: 0 

Sodium - Dissolved mg/L 132242-14 65 || 66 || RPD: 2 

Magnesium - Dissolved mg/L 132242-14 6.1 || 6.2 || RPD: 2 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 132242-8 07/08/2015

Date analysed - [NT] [NT] 132242-8 07/08/2015

Phosphorus - Total mg/L [NT] [NT] 132242-8 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 132242-18 06/08/2015 || 06/08/2015

Date analysed - 132242-18 06/08/2015 || 06/08/2015

pH pH Units 132242-18 6.8 ||  [N/T]

Electrical Conductivity μS/cm 132242-18 310 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 132242-18 180 || 190 || RPD: 5 

Nitrate as N in water mg/L 132242-18 0.16 ||  [N/T]

Phosphate as P in water mg/L 132242-18 <0.005 ||  [N/T]

Ammonia as N in water mg/L 132242-18 0.087 ||  [N/T]

Total Nitrogen in water mg/L 132242-18 0.8 ||  [N/T]

Nitrite as N in water mg/L 132242-18 <0.005 ||  [N/T]

Total Suspended Solids mg/L 132242-18 <10 || <10
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
ION_BALANCE: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 133277 
Date Sample Received 26/08/2015 
Date Instructions Received 26/08/2015 
Date Results Expected to be Reported 02/09/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 7 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 1.3 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 133277
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 7 waters
Date samples received / completed instructions received 26/08/15 / 26/08/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 2/09/15 / 1/09/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date extracted - 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015 

Date analysed - 26/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 101 101 102 101 101

Surrogate toluene-d8 % 99 98 99 99 98

Surrogate 4-BFB % 100 100 100 100 99

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date extracted - 26/08/2015 26/08/2015 

Date analysed - 27/08/2015 27/08/2015 

TRH C6 - C9 μg/L <10 <10

TRH C6 - C10 μg/L <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10

Benzene μg/L <1 <1

Toluene μg/L <1 <1

Ethylbenzene μg/L <1 <1

m+p-xylene μg/L <2 <2

o-xylene μg/L <1 <1

Naphthalene μg/L <1 <1

Surrogate Dibromofluoromethane % 101 101

Surrogate toluene-d8 % 98 98

Surrogate 4-BFB % 100 99
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date extracted - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Date analysed - 28/08/2015 28/08/2015 28/08/2015 28/08/2015 28/08/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 78 92 92 74 77

svTRH (C10-C40) in Water 

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date extracted - 27/08/2015 27/08/2015 

Date analysed - 28/08/2015 28/08/2015 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 86 83
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date extracted - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 95 97 103 81 101
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date extracted - 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 100 98
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date prepared - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 2 3 2 4 3

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 11 14 21 62 12

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 310 350 340 90 440

Manganese-Dissolved μg/L 12 17 24 8 37

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date prepared - 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 

Arsenic-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 3 2

Lead-Dissolved μg/L <1 <1

Zinc-Dissolved μg/L 15 11

Nickel-Dissolved μg/L <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 430 330

Manganese-Dissolved μg/L 15 12

Chromium-Dissolved μg/L <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date prepared - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Arsenic-Total μg/L <1 <1 <1 <1 <1

Copper-Total μg/L 3 4 3 5 4

Lead-Total μg/L <1 1 <1 <1 2

Zinc-Total μg/L 15 18 23 67 19

Nickel-Total μg/L <1 <1 <1 <1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 560 620 590 180 1,300

Manganese-Total μg/L 14 19 24 8 42

Chromium-Total μg/L <1 <1 <1 <1 <1

Aluminium-Total μg/L 370 510 220 190 580

HM in water - total 

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date prepared - 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 

Arsenic-Total μg/L <1 <1

Copper-Total μg/L 4 3

Lead-Total μg/L 1 <1

Zinc-Total μg/L 20 15

Nickel-Total μg/L <1 <1

Mercury-Total μg/L <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1

Iron-Total μg/L 650 540

Manganese-Total μg/L 17 14

Chromium-Total μg/L <1 <1

Aluminium-Total μg/L 250 390
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date prepared - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

pH pH Units 7.4 7.2 6.9 7.4 7.1

Electrical Conductivity μS/cm 250 270 200 180 270

Total Dissolved Solids (grav) mg/L 140 220 120 120 160

Total Suspended Solids mg/L <10 <10 <5 <5 5

Total Nitrogen in water mg/L 0.8 1.4 0.5 0.5 0.4

Nitrate as N in water mg/L 0.32 0.67 0.28 0.36 0.094

Nitrite as N in water mg/L <0.005 0.062 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.16 0.31 0.047 <0.005 0.005

Phosphate as P in water mg/L 0.026 0.043 0.006 0.008 <0.005

Miscellaneous Inorganics 

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date prepared - 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 

pH pH Units 7.4 7.3

Electrical Conductivity μS/cm 220 230

Total Dissolved Solids (grav) mg/L 140 180

Total Suspended Solids mg/L <5 <5

Total Nitrogen in water mg/L 0.5 0.7

Nitrate as N in water mg/L 0.29 0.31

Nitrite as N in water mg/L <0.005 <0.005 

Ammonia as N in water mg/L 0.023 0.17

Phosphate as P in water mg/L 0.008 0.025 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date prepared - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Date analysed - 28/08/2015 28/08/2015 28/08/2015 28/08/2015 28/08/2015 

Calcium - Dissolved mg/L 16 17 15 19 17

Potassium - Dissolved mg/L 1.3 1.7 2.5 1.9 1.8

Sodium - Dissolved mg/L 30 37 21 14 35

Magnesium - Dissolved mg/L 3.0 4.5 3.7 3.2 5.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 37 39 40 49 39

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 37 39 40 49 39

Chloride, Cl mg/L 44 52 31 18 47

Sulphate, SO4 mg/L 13 16 14 15 25

Ionic Balance % 2.5 6.0 1.9 1.3 4.9

Ion Balance 

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date prepared - 27/08/2015 27/08/2015 

Date analysed - 28/08/2015 28/08/2015 

Calcium - Dissolved mg/L 18 16

Potassium - Dissolved mg/L 1.4 1.4

Sodium - Dissolved mg/L 25 31

Magnesium - Dissolved mg/L 3.9 3.2

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 43 38

Carbonate Alkalinity as CaCO3 mg/L <5 <5

Total Alkalinity  as CaCO3 mg/L 43 38

Chloride, Cl mg/L 37 44

Sulphate, SO4 mg/L 14 13

Ionic Balance % 3.2 3.7
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 133277-1 133277-2 133277-3 133277-4 133277-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 26/08/2015 26/08/2015 26/08/2015 26/08/2015 26/08/2015

Type of sample water water water water water

Date prepared - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 27/08/2015 27/08/2015 27/08/2015 

Phosphorus - Total mg/L 0.05 0.07 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 133277-6 133277-7

Your Reference ------------- SW6 DUP1

Date Sampled ------------ 26/08/2015 26/08/2015

Type of sample water water

Date prepared - 27/08/2015 27/08/2015 

Date analysed - 27/08/2015 27/08/2015 

Phosphorus - Total mg/L <0.05 <0.05 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 26/08/2
015

133277-1 26/08/2015 || 27/08/2015 LCS-W2 26/08/2015

Date analysed - 26/08/2
015

133277-1 26/08/2015 || 27/08/2015 LCS-W2 26/08/2015

TRH C6 - C9 μg/L 10 Org-016 <10 133277-1 <10 || <10 LCS-W2 80%

TRH C6 - C10 μg/L 10 Org-016 <10 133277-1 <10 || <10 LCS-W2 80%

Benzene μg/L 1 Org-016 <1 133277-1 <1 || <1 LCS-W2 74%

Toluene μg/L 1 Org-016 <1 133277-1 <1 || <1 LCS-W2 81%

Ethylbenzene μg/L 1 Org-016 <1 133277-1 <1 || <1 LCS-W2 80%

m+p-xylene μg/L 2 Org-016 <2 133277-1 <2 || <2 LCS-W2 82%

o-xylene μg/L 1 Org-016 <1 133277-1 <1 || <1 LCS-W2 83%

Naphthalene μg/L 1 Org-013 <1 133277-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 101 133277-1 101 || 100 || RPD: 1 LCS-W2 100%

Surrogate toluene-d8 % Org-016 98 133277-1 99 || 98 || RPD: 1 LCS-W2 99%

Surrogate 4-BFB % Org-016 100 133277-1 100 || 99 || RPD: 1 LCS-W2 105%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 27/08/2
015

133277-1 27/08/2015 || 27/08/2015 LCS-W1 27/08/2015

Date analysed - 27/08/2
015

133277-1 28/08/2015 || 28/08/2015 LCS-W1 27/08/2015

TRH C10 - C14 μg/L 50 Org-003 <50 133277-1 <50 || <50 LCS-W1 98%

TRH C15 - C28 μg/L 100 Org-003 <100 133277-1 <100 || <100 LCS-W1 87%

TRH C29 - C36 μg/L 100 Org-003 <100 133277-1 <100 || <100 LCS-W1 78%

TRH >C10 - C16 μg/L 50 Org-003 <50 133277-1 <50 || <50 LCS-W1 98%

TRH >C16 - C34 μg/L 100 Org-003 <100 133277-1 <100 || <100 LCS-W1 87%

TRH >C34 - C40 μg/L 100 Org-003 <100 133277-1 <100 || <100 LCS-W1 78%

Surrogate o-Terphenyl % Org-003 105 133277-1 78 || 79 || RPD: 1 LCS-W1 89%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 27/08/2
015

133277-1 27/08/2015 || 27/08/2015 LCS-W2 27/08/2015

Date analysed - 27/08/2
015

133277-1 27/08/2015 || 27/08/2015 LCS-W2 27/08/2015

Naphthalene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 LCS-W2 80%

Acenaphthylene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 LCS-W2 80%

Phenanthrene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 LCS-W2 84%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 LCS-W2 77%

Pyrene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 LCS-W2 80%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 LCS-W2 77%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 133277-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 LCS-W2 93%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 133277-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

69 133277-1 95 || 93 || RPD: 2 LCS-W2 82%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 27/08/2
015

[NT] [NT] LCS-W1 27/08/2015

Date analysed - 27/08/2
015

[NT] [NT] LCS-W1 27/08/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 100%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 104%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 106%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 97%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 97%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 96%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 103%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 [NT] [NT] LCS-W1 92%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 [NT] [NT] LCS-W1 97%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 92%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 27/08/2
015

133277-6 27/08/2015 || 27/08/2015 LCS-W1 27/08/2015

Date analysed - 27/08/2
015

133277-6 27/08/2015 || 27/08/2015 LCS-W1 27/08/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 133277-6 <1 || <1 LCS-W1 98%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 133277-6 4 || 4 || RPD: 0 LCS-W1 106%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 133277-6 1 || 1 || RPD: 0 LCS-W1 105%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 133277-6 20 || 20 || RPD: 0 LCS-W1 96%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 133277-6 <1 || <1 LCS-W1 94%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 133277-6 <0.05 ||  [N/T] LCS-W1 96%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 133277-6 <0.1 || <0.1 LCS-W1 99%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 133277-6 650 || 660 || RPD: 2 LCS-W1 93%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 133277-6 17 || 17 || RPD: 0 LCS-W1 102%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 133277-6 <1 || <1 LCS-W1 91%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 133277-6 250 || 260 || RPD: 4 LCS-W1 98%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 27/08/2
015

133277-1 27/08/2015 || 27/08/2015 LCS-W1 27/08/2015

Date analysed - 27/08/2
015

133277-1 27/08/2015 || 27/08/2015 LCS-W1 27/08/2015

pH pH Units Inorg-001 [NT] 133277-1 7.4 || 7.2 || RPD: 3 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 133277-1 250 || 220 || RPD: 13 LCS-W1 99%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 133277-1 140 ||  [N/T] LCS-W1 100%

Total Suspended Solids mg/L 5 Inorg-019 <5 133277-1 <10 || <10 LCS-W1 102%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 133277-1 0.8 || 0.6 || RPD: 29 LCS-W1 112%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 133277-1 0.32 || 0.32 || RPD: 0 LCS-W1 105%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 133277-1 <0.005 || <0.005 LCS-W1 102%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 133277-1 0.16 || 0.17 || RPD: 6 LCS-W1 93%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 133277-1 0.026 || 0.029 || RPD: 11 LCS-W1 113%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 27/08/2
015

133277-1 27/08/2015 || 26/08/2015 LCS-W1 27/08/2015

Date analysed - 28/08/2
015

133277-1 28/08/2015 || 27/08/2015 LCS-W1 27/08/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 133277-1 16 || 16 || RPD: 0 LCS-W1 104%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 133277-1 1.3 || 1.4 || RPD: 7 LCS-W1 103%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 133277-1 30 || 31 || RPD: 3 LCS-W1 106%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 133277-1 3.0 || 3.1 || RPD: 3 LCS-W1 104%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 133277-1 <5 ||  [N/T] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 133277-1 37 ||  [N/T] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 133277-1 <5 ||  [N/T] [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 133277-1 37 ||  [N/T] LCS-W1 99%

Chloride, Cl mg/L 1 Inorg-081 <1 133277-1 44 || 45 || RPD: 2 LCS-W1 111%

Sulphate, SO4 mg/L 1 Inorg-081 <1 133277-1 13 || 13 || RPD: 0 LCS-W1 107%

Ionic Balance % Inorg-041 [NT] 133277-1 2.5 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 27/08/2
015

[NT] [NT] LCS-W2 27/08/2015

Date analysed - 27/08/2
015

[NT] [NT] LCS-W2 27/08/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 [NT] [NT] LCS-W2 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - total Base + Duplicate + %RPD

Date prepared - 133277-5 27/08/2015 || 27/08/2015

Date analysed - 133277-5 27/08/2015 || 27/08/2015

Mercury-Total μg/L 133277-5 <0.05 || <0.05

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 133277-2 27/08/2015 || 27/08/2015 133277-2 27/08/2015

Date analysed - 133277-2 27/08/2015 || 27/08/2015 133277-2 27/08/2015

Total Dissolved Solids 
(grav)

mg/L 133277-2 220 || 230 || RPD: 4 [NR] [NR]

Total Suspended Solids mg/L 133277-2 <10 || <5 [NR] [NR]

Total Nitrogen in water mg/L 133277-2 1.4 ||  [N/T] 133277-2 112%

Nitrate as N in water mg/L 133277-2 0.67 ||  [N/T] 133277-2 111%

Nitrite as N in water mg/L 133277-2 0.062 ||  [N/T] 133277-2 79%

Ammonia as N in water mg/L 133277-2 0.31 ||  [N/T] 133277-2 84%

Phosphate as P in water mg/L 133277-2 0.043 ||  [N/T] 133277-2 104%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 133277-2 27/08/2015

Date analysed - [NT] [NT] 133277-2 28/08/2015

Calcium - Dissolved mg/L [NT] [NT] 133277-2 108%

Potassium - Dissolved mg/L [NT] [NT] 133277-2 106%

Sodium - Dissolved mg/L [NT] [NT] 133277-2 104%

Magnesium - Dissolved mg/L [NT] [NT] 133277-2 119%

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Chloride, Cl mg/L [NT] [NT] 133277-2 100%

Sulphate, SO4 mg/L [NT] [NT] 133277-2 103%

Ionic Balance % [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
Total Suspended Solids:The PQL has been raised due to the limited amount of sample/s 
available for testing. 

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 134038 
Date Sample Received 09/09/2015 
Date Instructions Received 09/09/2015 
Date Results Expected to be Reported 16/09/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 20 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 6.8 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 134038
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 20 waters
Date samples received / completed instructions received 09/09/15 / 09/09/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 16/09/15 / 16/09/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 11/09/2015 11/09/2015 11/09/2015 11/09/2015 11/09/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 100 101 103 105 106

Surrogate toluene-d8 % 97 96 96 95 95

Surrogate 4-BFB % 95 95 96 97 96

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 11/09/2015 11/09/2015 11/09/2015 11/09/2015 11/09/2015 

TRH C6 - C9 μg/L <10 50 <10 <10 <10

TRH C6 - C10 μg/L <10 52 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 15 <10 <10 <10

Benzene μg/L <1 36 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 108 106 109 110 110

Surrogate toluene-d8 % 96 93 96 95 94

Surrogate 4-BFB % 95 96 98 96 97
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 134038-11 134038-12 134038-13 134038-14 134038-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 11/09/2015 11/09/2015 11/09/2015 11/09/2015 11/09/2015 

TRH C6 - C9 μg/L 48 <10 <10 <10 <10

TRH C6 - C10 μg/L 49 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 14 <10 <10 <10 <10

Benzene μg/L 35 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 108 111 111 111 111

Surrogate toluene-d8 % 94 94 94 94 94

Surrogate 4-BFB % 97 96 96 96 96

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 134038-16 134038-17 134038-18 134038-19 134038-20

Your Reference ------------- SW5 SW6 DUP2 Trip Blank Trip Spike

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015 07/09/2015 07/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 11/09/2015 11/09/2015 11/09/2015 11/09/2015 11/09/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 88%

Toluene μg/L <1 <1 <1 <1 90%

Ethylbenzene μg/L <1 <1 <1 <1 93%

m+p-xylene μg/L <2 <2 <2 <2 97%

o-xylene μg/L <1 <1 <1 <1 97%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 111 111 113 110 110

Surrogate toluene-d8 % 94 94 94 92 96

Surrogate 4-BFB % 96 96 96 96 109
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 11/09/2015 11/09/2015 11/09/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 76 98 93 105 94

svTRH (C10-C40) in Water 

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 11/09/2015 11/09/2015 11/09/2015 11/09/2015 11/09/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 97 92 90 97 97

svTRH (C10-C40) in Water 

Our Reference: UNITS 134038-11 134038-12 134038-13 134038-14 134038-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 11/09/2015 11/09/2015 11/09/2015 11/09/2015 11/09/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 97 102 100 101 105
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 134038-16 134038-17 134038-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015

Type of sample water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 11/09/2015 11/09/2015 11/09/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 97 103 77
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 89 103 97 113 113
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 93 92 84 119 93
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 134038-11 134038-12 134038-13 134038-14 134038-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 99 112 109 109
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 134038-16 134038-17 134038-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015

Type of sample water water water

Date extracted - 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 109 86 74
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 11 <1 8 2 <1

Lead-Dissolved μg/L 8 <1 4 11 <1

Zinc-Dissolved μg/L 120 4 19 740 11

Nickel-Dissolved μg/L 14 5 4 140 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.4 <0.1 <0.1 0.7 <0.1

Iron-Dissolved μg/L <10 <10 150 69,000 <10

Manganese-Dissolved μg/L 52 310 160 2,100 15

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 8 <1

Lead-Dissolved μg/L <1 <1 <1 1 <1

Zinc-Dissolved μg/L 2 5 25 210 3

Nickel-Dissolved μg/L <1 <1 5 42 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 0.1 <0.1

Iron-Dissolved μg/L 11 <10 18 31,000 <10

Manganese-Dissolved μg/L 9 24 280 1,700 <5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 134038-11 134038-12 134038-13 134038-14 134038-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 <1 <1 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 4 10 10 16 60

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 11 490 160 190 58

Manganese-Dissolved μg/L 24 24 37 39 13

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 134038-16 134038-17 134038-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015

Type of sample water water water

Date prepared - 10/09/2015 10/09/2015 10/09/2015 

Date analysed - 10/09/2015 10/09/2015 10/09/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 1 1 1

Lead-Dissolved μg/L <1 <1 <1

Zinc-Dissolved μg/L 26 10 9

Nickel-Dissolved μg/L 1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 52 330 450

Manganese-Dissolved μg/L 57 21 24

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Date analysed - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Aluminium-Total μg/L 44,000 14,000 14,000 16,000 4,100

Iron-Total μg/L 56,000 13,000 9,700 89,000 850

Manganese-Total μg/L 150 510 180 2,400 18

HM in water - total 

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Date analysed - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Aluminium-Total μg/L 3,800 8,900 5,300 9,500 1,600 

Iron-Total μg/L 1,700 3,000 34,000 42,000 710

Manganese-Total μg/L 11 34 330 1,600 6

HM in water - total 

Our Reference: UNITS 134038-11 134038-12 134038-13 134038-14 134038-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 10/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Date analysed - 10/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 1 2 <1 4

Lead-Total μg/L [NA] <1 <1 <1 <1

Zinc-Total μg/L [NA] 10 13 16 74

Nickel-Total μg/L [NA] <1 <1 <1 <1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 7,900 40 150 100 50

Iron-Total μg/L 2,300 630 680 710 260

Manganese-Total μg/L 33 22 40 37 15
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 134038-16 134038-17 134038-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 08/09/2015 09/09/2015 09/09/2015

Type of sample water water water

Date prepared - 15/09/2015 15/09/2015 10/09/2015 

Date analysed - 15/09/2015 15/09/2015 10/09/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 1 1 2

Lead-Total μg/L 1 <1 <1

Zinc-Total μg/L 26 11 10

Nickel-Total μg/L 1 <1 <1

Mercury-Total μg/L <0.05 <0.05 [NT]

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 340 40 40

Iron-Total μg/L 600 690 660

Manganese-Total μg/L 58 21 22
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

pH pH Units 4.8 6.4 4.1 4.3 5.5

Electrical Conductivity μS/cm 850 2,000 630 5,200 170

Total Dissolved Solids (grav) mg/L 560 1,400 420 2,800 100

Nitrate as N in water mg/L 0.008 0.03 0.051 0.074 0.066 

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.006

Ammonia as N in water mg/L 0.016 0.012 <0.005 0.066 0.007 

Total Nitrogen in water mg/L 0.8 0.6 0.6 0.9 0.1

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

pH pH Units 5.5 5.3 4.4 5.0 4.4

Electrical Conductivity μS/cm 190 180 210 1,700 180

Total Dissolved Solids (grav) mg/L 130 130 140 1,100 120

Nitrate as N in water mg/L 0.42 0.070 0.02 <0.005 2.1

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.015 0.009 <0.005 0.094 0.006 

Total Nitrogen in water mg/L 0.4 0.1 0.2 0.4 2.0

Nitrite as N in water mg/L <0.005 0.007 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 134038-12 134038-13 134038-14 134038-15 134038-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 09/09/2015 09/09/2015 09/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

pH pH Units 6.6 6.4 6.4 6.7 6.2

Electrical Conductivity μS/cm 360 430 300 330 760

Total Dissolved Solids (grav) mg/L 300 240 170 170 490

Nitrate as N in water mg/L 0.13 0.87 0.31 0.19 0.19

Phosphate as P in water mg/L 0.023 0.014 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.22 0.56 0.12 0.012 0.009 

Total Nitrogen in water mg/L 0.4 1.6 0.5 0.3 0.3

Nitrite as N in water mg/L 0.013 0.10 0.007 <0.005 0.012

Total Suspended Solids mg/L <5 <5 9 <5 10
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 134038-17

Your Reference ------------- SW6

Date Sampled ------------ 09/09/2015

Type of sample water

Date prepared - 09/09/2015

Date analysed - 09/09/2015

pH pH Units 6.6

Electrical Conductivity μS/cm 340

Total Dissolved Solids (grav) mg/L 190

Nitrate as N in water mg/L 0.11

Phosphate as P in water mg/L <0.005

Ammonia as N in water mg/L 0.063

Total Nitrogen in water mg/L 0.3

Nitrite as N in water mg/L <0.005

Total Suspended Solids mg/L <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Calcium - Dissolved mg/L 6.0 99 3.7 11 1.7

Potassium - Dissolved mg/L 0.7 2.2 0.9 6.3 1.8

Sodium - Dissolved mg/L 160 310 91 890 26

Magnesium - Dissolved mg/L 14 23 11 130 1.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 7 120 <5 <5 19

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 7 120 <5 <5 19

Sulphate, SO4 mg/L 29 71 16 170 7

Chloride, Cl mg/L 260 490 180 1,600 35

Ionic Balance % 4.3 6.9 -4.0 2.0 -2.1

Ion Balance 

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Calcium - Dissolved mg/L 3.4 3.1 1 3.7 <0.5

Potassium - Dissolved mg/L 0.5 0.5 1 2.6 <0.5

Sodium - Dissolved mg/L 28 27 27 310 26

Magnesium - Dissolved mg/L 2.9 2.1 4.3 31 2.5

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 14 10 <5 11 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 14 10 <5 11 <5

Sulphate, SO4 mg/L 5 5 3 170 3

Chloride, Cl mg/L 46 47 58 420 43

Ionic Balance % -1.2 -4.0 -3.4 2.4 3.4
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 134038-12 134038-13 134038-14 134038-15 134038-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 09/09/2015 09/09/2015 09/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015 

Calcium - Dissolved mg/L 21 18 18 27 68

Potassium - Dissolved mg/L 1.5 2.3 4.3 3.2 4.3

Sodium - Dissolved mg/L 45 57 28 28 71

Magnesium - Dissolved mg/L 4.9 6.0 5.9 5.8 7.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 46 39 50 64 22

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 46 39 50 64 22

Sulphate, SO4 mg/L 20 20 20 29 180

Chloride, Cl mg/L 82 92 44 42 100

Ionic Balance % -2.4 1.6 0.78 1.0 2.0

Ion Balance 

Our Reference: UNITS 134038-17

Your Reference ------------- SW6

Date Sampled ------------ 09/09/2015

Type of sample water

Date prepared - 09/09/2015

Date analysed - 09/09/2015

Calcium - Dissolved mg/L 22

Potassium - Dissolved mg/L 1.5

Sodium - Dissolved mg/L 33

Magnesium - Dissolved mg/L 5.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 51

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 51

Sulphate, SO4 mg/L 20

Chloride, Cl mg/L 62

Ionic Balance % -2.6
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 134038-1 134038-2 134038-3 134038-4 134038-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 08/09/2015 08/09/2015 09/09/2015 09/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Date analysed - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Phosphorus - Total mg/L 0.7 0.5 0.2 0.2 0.1

Metals in Waters - Acid extractable

Our Reference: UNITS 134038-6 134038-7 134038-8 134038-9 134038-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Date analysed - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Phosphorus - Total mg/L 0.1 0.2 0.1 0.2 0.1

Metals in Waters - Acid extractable

Our Reference: UNITS 134038-12 134038-13 134038-14 134038-15 134038-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 09/09/2015 09/09/2015 09/09/2015 08/09/2015 08/09/2015

Type of sample water water water water water

Date prepared - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Date analysed - 15/09/2015 15/09/2015 15/09/2015 15/09/2015 15/09/2015 

Phosphorus - Total mg/L 0.1 0.2 0.1 0.1 0.1

Metals in Waters - Acid extractable

Our Reference: UNITS 134038-17

Your Reference ------------- SW6

Date Sampled ------------ 09/09/2015

Type of sample water

Date prepared - 15/09/2015

Date analysed - 15/09/2015

Phosphorus - Total mg/L 0.1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 10/09/2
015

134038-7 10/09/2015 || 10/09/2015 LCS-W2 10/09/2015

Date analysed - 11/09/2
015

134038-7 11/09/2015 || 11/09/2015 LCS-W2 11/09/2015

TRH C6 - C9 μg/L 10 Org-016 <10 134038-7 50 || 56 || RPD: 11 LCS-W2 94%

TRH C6 - C10 μg/L 10 Org-016 <10 134038-7 52 || 59 || RPD: 13 LCS-W2 94%

Benzene μg/L 1 Org-016 <1 134038-7 36 || 40 || RPD: 11 LCS-W2 94%

Toluene μg/L 1 Org-016 <1 134038-7 <1 || <1 LCS-W2 93%

Ethylbenzene μg/L 1 Org-016 <1 134038-7 <1 || <1 LCS-W2 94%

m+p-xylene μg/L 2 Org-016 <2 134038-7 <2 || <2 LCS-W2 95%

o-xylene μg/L 1 Org-016 <1 134038-7 <1 || <1 LCS-W2 93%

Naphthalene μg/L 1 Org-013 <1 134038-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 99 134038-7 106 || 109 || RPD: 3 LCS-W2 98%

Surrogate toluene-d8 % Org-016 98 134038-7 93 || 93 || RPD: 0 LCS-W2 100%

Surrogate 4-BFB % Org-016 94 134038-7 96 || 99 || RPD: 3 LCS-W2 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 10/09/2
015

134038-1 10/09/2015 || 10/09/2015 LCS-W2 10/09/2015

Date analysed - 10/09/2
015

134038-1 10/09/2015 || 10/09/2015 LCS-W2 10/09/2015

TRH C10 - C14 μg/L 50 Org-003 <50 134038-1 <50 || <50 LCS-W2 104%

TRH C15 - C28 μg/L 100 Org-003 <100 134038-1 <100 || <100 LCS-W2 88%

TRH C29 - C36 μg/L 100 Org-003 <100 134038-1 <100 || <100 LCS-W2 72%

TRH >C10 - C16 μg/L 50 Org-003 <50 134038-1 <50 || <50 LCS-W2 104%

TRH >C16 - C34 μg/L 100 Org-003 <100 134038-1 <100 || <100 LCS-W2 88%

TRH >C34 - C40 μg/L 100 Org-003 <100 134038-1 <100 || <100 LCS-W2 72%

Surrogate o-Terphenyl % Org-003 86 134038-1 76 || 81 || RPD: 6 LCS-W2 87%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 10/09/2
015

134038-1 10/09/2015 || 10/09/2015 LCS-W1 10/09/2015

Date analysed - 10/09/2
015

134038-1 10/09/2015 || 10/09/2015 LCS-W1 10/09/2015

Naphthalene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 LCS-W1 77%

Acenaphthylene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 LCS-W1 78%

Phenanthrene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 LCS-W1 86%

Page 20 of  29Envirolab Reference: 134038
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 LCS-W1 84%

Pyrene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 LCS-W1 87%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 LCS-W1 82%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 134038-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 LCS-W1 91%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 134038-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

90 134038-1 89 || 93 || RPD: 4 LCS-W1 72%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 10/09/2
015

134038-7 10/09/2015 || 10/09/2015 [NR] [NR]

Date analysed - 10/09/2
015

134038-7 10/09/2015 || 10/09/2015 [NR] [NR]

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 134038-7 <1 || <1 [NR] [NR]

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 134038-7 <1 || <1 [NR] [NR]

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 134038-7 <1 || <1 [NR] [NR]

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 134038-7 5 || 5 || RPD: 0 [NR] [NR]

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 134038-7 <1 || <1 [NR] [NR]

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 134038-7 <0.05 || <0.05 LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 134038-7 <0.1 || <0.1 [NR] [NR]

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 134038-7 <10 || <10 [NR] [NR]

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 134038-7 24 || 25 || RPD: 4 [NR] [NR]

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 134038-7 <1 || <1 [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 15/09/2
015

134038-1 15/09/2015 || 15/09/2015 LCS-W3 15/09/2015

Date analysed - 15/09/2
015

134038-1 15/09/2015 || 15/09/2015 LCS-W3 15/09/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W3 98%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W3 99%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W3 110%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W3 103%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W3 98%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W3 98%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W3 102%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W3 101%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 134038-1 44000 || 43000 || RPD: 2 LCS-W3 101%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 134038-1 56000 || 54000 || RPD: 4 LCS-W3 104%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 134038-1 150 || 140 || RPD: 7 LCS-W3 102%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 09/09/2
015

134038-1 09/09/2015 || 09/09/2015 LCS-W1 09/09/2015

Date analysed - 09/09/2
015

134038-1 09/09/2015 || 09/09/2015 LCS-W1 09/09/2015

pH pH Units Inorg-001 [NT] 134038-1 4.8 || 4.7 || RPD: 2 LCS-W1 103%

Electrical Conductivity μS/cm 1 Inorg-002 <1 134038-1 850 || 910 || RPD: 7 LCS-W1 105%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 134038-1 560 || 470 || RPD: 17 LCS-W1 116%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 134038-1 0.008 || 0.006 || RPD: 29 LCS-W1 103%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 134038-1 <0.005 || <0.005 LCS-W1 97%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 134038-1 0.016 || 0.014 || RPD: 13 LCS-W1 111%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 134038-1 0.8 || 0.8 || RPD: 0 LCS-W1 119%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 134038-1 <0.005 || <0.005 LCS-W1 117%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 102%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 09/09/2
015

134038-1 09/09/2015 || 09/09/2015 LCS-W1 09/09/2015

Date analysed - 09/09/2
015

134038-1 09/09/2015 || 09/09/2015 LCS-W1 09/09/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 134038-1 6.0 ||  [N/T] LCS-W1 102%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 134038-1 0.7 ||  [N/T] LCS-W1 106%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 134038-1 160 ||  [N/T] LCS-W1 96%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 134038-1 14 ||  [N/T] LCS-W1 100%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 134038-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 134038-1 7 || 6 || RPD: 15 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 134038-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 134038-1 7 || 6 || RPD: 15 LCS-W1 104%

Sulphate, SO4 mg/L 1 Inorg-081 <1 134038-1 29 || 30 || RPD: 3 LCS-W1 102%

Chloride, Cl mg/L 1 Inorg-081 <1 134038-1 260 || 240 || RPD: 8 LCS-W1 100%

Ionic Balance % Inorg-041 [NT] 134038-1 4.3 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 10/09/2
015

134038-1 15/09/2015 || 15/09/2015 LCS-W2 15/09/2015

Date analysed - 10/09/2
015

134038-1 15/09/2015 || 15/09/2015 LCS-W2 15/09/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 134038-1 0.7 || 0.6 || RPD: 15 LCS-W2 89%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 134038-11 10/09/2015 || 10/09/2015

Date analysed - 134038-11 11/09/2015 || 11/09/2015

TRH C6 - C9 μg/L 134038-11 48 || 52 || RPD: 8 

TRH C6 - C10 μg/L 134038-11 49 || 54 || RPD: 10 

Benzene μg/L 134038-11 35 || 37 || RPD: 6 

Toluene μg/L 134038-11 <1 || <1

Ethylbenzene μg/L 134038-11 <1 || <1

m+p-xylene μg/L 134038-11 <2 || <2

o-xylene μg/L 134038-11 <1 || <1

Naphthalene μg/L 134038-11 <1 || <1

Surrogate
Dibromofluoromethane

% 134038-11 108 || 107 || RPD: 1 

Surrogate toluene-d8 % 134038-11 94 || 93 || RPD: 1 

Surrogate 4-BFB % 134038-11 97 || 97 || RPD: 0 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 134038-11 10/09/2015 || 10/09/2015 134038-2 10/09/2015

Date analysed - 134038-11 11/09/2015 || 11/09/2015 134038-2 11/09/2015

TRH C10 - C14 μg/L 134038-11 <50 || <50 134038-2 127%

TRH C15 - C28 μg/L 134038-11 <100 || <100 134038-2 105%

TRH C29 - C36 μg/L 134038-11 <100 || <100 134038-2 84%

TRH >C10 - C16 μg/L 134038-11 <50 || <50 134038-2 127%

TRH >C16 - C34 μg/L 134038-11 <100 || <100 134038-2 105%

TRH >C34 - C40 μg/L 134038-11 <100 || <100 134038-2 84%

Surrogate o-Terphenyl % 134038-11 97 || 92 || RPD: 5 134038-2 82%

Page 24 of  29Envirolab Reference: 134038
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 134038-11 10/09/2015 || 10/09/2015 134038-2 10/09/2015

Date analysed - 134038-11 10/09/2015 || 10/09/2015 134038-2 10/09/2015

Naphthalene μg/L 134038-11 <1 || <1 134038-2 71%

Acenaphthylene μg/L 134038-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 134038-11 <1 || <1 [NR] [NR]

Fluorene μg/L 134038-11 <1 || <1 134038-2 72%

Phenanthrene μg/L 134038-11 <1 || <1 134038-2 78%

Anthracene μg/L 134038-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 134038-11 <1 || <1 134038-2 77%

Pyrene μg/L 134038-11 <1 || <1 134038-2 80%

Benzo(a)anthracene μg/L 134038-11 <1 || <1 [NR] [NR]

Chrysene μg/L 134038-11 <1 || <1 134038-2 77%

Benzo(b,j+k)fluoranthene μg/L 134038-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 134038-11 <1 || <1 134038-2 91%

Indeno(1,2,3-c,d)pyrene μg/L 134038-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 134038-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 134038-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 134038-11 99 || 93 || RPD: 6 134038-2 85%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 134038-17 10/09/2015 || 10/09/2015 134038-8 10/09/2015

Date analysed - 134038-17 10/09/2015 || 10/09/2015 134038-8 10/09/2015

Arsenic-Dissolved μg/L 134038-17 <1 || <1 134038-8 97%

Copper-Dissolved μg/L 134038-17 1 || 1 || RPD: 0 134038-8 100%

Lead-Dissolved μg/L 134038-17 <1 || <1 134038-8 107%

Zinc-Dissolved μg/L 134038-17 10 || 10 || RPD: 0 134038-8 100%

Nickel-Dissolved μg/L 134038-17 <1 || <1 134038-8 96%

Mercury-Dissolved μg/L 134038-17 <0.05 ||  [N/T] 134038-8 96%

Cadmium-Dissolved μg/L 134038-17 <0.1 || <0.1 134038-8 101%

Iron-Dissolved μg/L 134038-17 330 || 330 || RPD: 0 134038-8 102%

Manganese-Dissolved μg/L 134038-17 21 || 21 || RPD: 0 134038-8 100%

Chromium-Dissolved μg/L 134038-17 <1 || <1 134038-8 97%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 134038-11 10/09/2015 || 10/09/2015 134038-2 10/09/2015

Date analysed - 134038-11 10/09/2015 || 10/09/2015 134038-2 10/09/2015

Arsenic-Total μg/L [NT] [NT] 134038-2 #

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L 134038-11 7900 || 8200 || RPD: 4 [NR] [NR]

Iron-Total μg/L 134038-11 2300 || 2500 || RPD: 8 134038-2 #

Manganese-Total μg/L 134038-11 33 || 34 || RPD: 3 134038-2 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 134038-12 09/09/2015 || 09/09/2015 134038-2 09/09/2015

Date analysed - 134038-12 09/09/2015 || 09/09/2015 134038-2 09/09/2015

pH pH Units 134038-12 6.6 || 6.5 || RPD: 2 [NR] [NR]

Electrical Conductivity μS/cm 134038-12 360 || 360 || RPD: 0 [NR] [NR]

Nitrate as N in water mg/L 134038-12 0.13 || 0.14 || RPD: 7 134038-2 102%

Phosphate as P in water mg/L 134038-12 0.023 || 0.027 || RPD: 16 134038-2 99%

Ammonia as N in water mg/L 134038-12 0.22 || 0.22 || RPD: 0 134038-2 107%

Total Nitrogen in water mg/L 134038-12 0.4 ||  [N/T] 134038-2 111%

Nitrite as N in water mg/L 134038-12 0.013 || 0.012 || RPD: 8 134038-2 115%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 134038-12 09/09/2015 || 09/09/2015 134038-2 09/09/2015

Date analysed - 134038-12 09/09/2015 || 09/09/2015 134038-2 09/09/2015

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 134038-12 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 134038-12 46 || 46 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 134038-12 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 134038-12 46 || 46 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 134038-12 20 || 22 || RPD: 10 134038-2 100%

Chloride, Cl mg/L 134038-12 82 || 78 || RPD: 5 134038-2 #
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 134038-12 15/09/2015 || 15/09/2015 134038-2 15/09/2015

Date analysed - 134038-12 15/09/2015 || 15/09/2015 134038-2 15/09/2015

Phosphorus - Total mg/L 134038-12 0.1 || 0.2 || RPD: 67 134038-2 104%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - total Base + Duplicate + %RPD

Date prepared - 134038-14 15/09/2015 || 10/09/2015

Date analysed - 134038-14 15/09/2015 || 10/09/2015

Mercury-Total μg/L 134038-14 <0.05 || <0.05

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 134038-13 09/09/2015 || 09/09/2015

Date analysed - 134038-13 09/09/2015 || 09/09/2015

Total Dissolved Solids 
(grav)

mg/L 134038-13 240 || 250 || RPD: 4 

Total Suspended Solids mg/L 134038-13 <5 || <5

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 134038-5 09/09/2015 || 09/09/2015 134038-6 10/09/2015

Date analysed - 134038-5 09/09/2015 || 09/09/2015 134038-6 10/09/2015

Calcium - Dissolved mg/L 134038-5 1.7 || 1.7 || RPD: 0 134038-6 97%

Potassium - Dissolved mg/L 134038-5 1.8 || 1.9 || RPD: 5 134038-6 111%

Sodium - Dissolved mg/L 134038-5 26 || 26 || RPD: 0 134038-6 116%

Magnesium - Dissolved mg/L 134038-5 1.9 || 1.9 || RPD: 0 134038-6 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 134038-16 09/09/2015 || 09/09/2015

Date analysed - 134038-16 09/09/2015 || 09/09/2015

Calcium - Dissolved mg/L 134038-16 68 || 66 || RPD: 3 

Potassium - Dissolved mg/L 134038-16 4.3 || 4.2 || RPD: 2 

Sodium - Dissolved mg/L 134038-16 71 || 72 || RPD: 1 

Magnesium - Dissolved mg/L 134038-16 7.6 || 7.6 || RPD: 0 

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 134038-16 <5 ||  [N/T]

Bicarbonate Alkalinity as 

CaCO3

mg/L 134038-16 22 ||  [N/T]

Carbonate Alkalinity as 

CaCO3

mg/L 134038-16 <5 ||  [N/T]

Total Alkalinity  as CaCO3 mg/L 134038-16 22 ||  [N/T]

Sulphate, SO4 mg/L 134038-16 180 ||  [N/T]

Chloride, Cl mg/L 134038-16 100 ||  [N/T]

Ionic Balance % 134038-16 2.0 ||  [N/T]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 
ION BALANCE # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: Daniel Saunders

Sample log in details:
Your reference: 30011560, NBHP - Water Quality Monitoring
Envirolab Reference: 135020
Date received: 25/09/15
Date results expected to be reported: 2/10/15

Samples received in appropriate condition for analysis: YES
No. of samples provided 10 waters
Turnaround time requested: Standard
Temperature on receipt (°C) 0.2
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 135020
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 10 waters
Date samples received / completed instructions received 25/09/15 / 25/09/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 2/10/15 / 2/10/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date extracted - 30/09/2015 30/09/2015 30/09/2015 30/09/2015 30/09/2015 

Date analysed - 01/10/2015 01/10/2015 01/10/2015 01/10/2015 01/10/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 99 100 100 101 100

Surrogate toluene-d8 % 100 99 99 99 100

Surrogate 4-BFB % 98 98 98 99 100

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 135020-6 135020-7 135020-8 135020-9 135020-10

Your Reference ------------- SW6 SW7 Trip Blank Trip Spike Dup1

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date extracted - 30/09/2015 30/09/2015 30/09/2015 30/09/2015 30/09/2015 

Date analysed - 01/10/2015 01/10/2015 01/10/2015 01/10/2015 01/10/2015 

TRH C6 - C9 μg/L <10 <10 <10 [NA] <10

TRH C6 - C10 μg/L <10 <10 <10 [NA] <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 [NA] <10

Benzene μg/L <1 <1 <1 103% <1

Toluene μg/L <1 <1 <1 109% <1

Ethylbenzene μg/L <1 <1 <1 109% <1

m+p-xylene μg/L <2 <2 <2 110% <2

o-xylene μg/L <1 <1 <1 110% <1

Naphthalene μg/L <1 <1 <1 [NA] <1

Surrogate Dibromofluoromethane % 101 98 100 99 100

Surrogate toluene-d8 % 100 99 99 99 99

Surrogate 4-BFB % 99 99 100 102 99
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date extracted - 28/09/2015 28/09/2015 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 29/09/2015 29/09/2015 29/09/2015 29/09/2015 29/09/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 180 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 240 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 117 101 87 101 91

svTRH (C10-C40) in Water 

Our Reference: UNITS 135020-6 135020-7 135020-10

Your Reference ------------- SW6 SW7 Dup1

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water

Date extracted - 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 29/09/2015 29/09/2015 29/09/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 82 84 99
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date extracted - 28/09/2015 28/09/2015 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 28/09/2015 28/09/2015 28/09/2015 28/09/2015 28/09/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 94 101 92 98 96
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 135020-6 135020-7 135020-10

Your Reference ------------- SW6 SW7 Dup1

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water

Date extracted - 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 28/09/2015 28/09/2015 28/09/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 84 90 90
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date prepared - 28/09/2015 28/09/2015 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 29/09/2015 29/09/2015 29/09/2015 29/09/2015 29/09/2015 

Arsenic-Dissolved μg/L 1 <1 <1 <1 <1

Copper-Dissolved μg/L 4 3 4 4 5

Lead-Dissolved μg/L <1 1 <1 <1 1

Zinc-Dissolved μg/L 19 16 18 43 20

Nickel-Dissolved μg/L 1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 180 180 170 55 290

Manganese-Dissolved μg/L <5 5 6 <5 29

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 135020-6 135020-7 135020-10

Your Reference ------------- SW6 SW7 Dup1

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water

Date prepared - 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 29/09/2015 29/09/2015 29/09/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 5 3 4

Lead-Dissolved μg/L 2 2 <1

Zinc-Dissolved μg/L 24 26 19

Nickel-Dissolved μg/L <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 290 82 180

Manganese-Dissolved μg/L 7 <5 <5

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date prepared - 28/09/2015 28/09/2015 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 29/09/2015 29/09/2015 29/09/2015 29/09/2015 29/09/2015 

Arsenic-Total μg/L 1 1 1 <1 <1

Copper-Total μg/L 7 8 10 8 9

Lead-Total μg/L 3 11 8 3 9

Zinc-Total μg/L 37 52 49 64 38

Nickel-Total μg/L 2 1 <1 <1 1

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 1,000 1,200 1,200 470 1,600

Manganese-Total μg/L 15 24 22 13 43

Chromium-Total μg/L 2 2 2 1 2

Aluminium-Total μg/L 1,700 1,600 1,200 970 2,300

HM in water - total 

Our Reference: UNITS 135020-6 135020-7 135020-10

Your Reference ------------- SW6 SW7 Dup1

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water

Date prepared - 28/09/2015 28/09/2015 28/09/2015 

Date analysed - 29/09/2015 29/09/2015 29/09/2015 

Arsenic-Total μg/L 1 <1 1

Copper-Total μg/L 8 6 7

Lead-Total μg/L 4 9 3

Zinc-Total μg/L 34 58 35

Nickel-Total μg/L <1 <1 1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Iron-Total μg/L 600 540 900

Manganese-Total μg/L 11 13 14

Chromium-Total μg/L 1 1 2

Aluminium-Total μg/L 910 1,100 1,300 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date prepared - 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015 

Date analysed - 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015 

pH pH Units 6.9 6.7 6.6 6.7 6.7

Electrical Conductivity μS/cm 170 110 99 91 270

Total Dissolved Solids (grav) mg/L 110 83 72 63 200

Total Suspended Solids mg/L 10 51 39 13 32

Total Nitrogen in water mg/L 0.7 0.6 0.7 0.4 0.6

Nitrate as N in water mg/L 0.45 0.25 0.26 0.16 0.21

Nitrite as N in water mg/L 0.008 0.005 0.007 0.008 0.012 

Ammonia as N in water mg/L 0.016 0.042 0.047 0.050 0.006 

Phosphate as P in water mg/L 0.043 0.034 0.054 0.015 <0.005

Miscellaneous Inorganics 

Our Reference: UNITS 135020-6 135020-7

Your Reference ------------- SW6 SW7

Date Sampled ------------ 25/09/2015 25/09/2015

Type of sample water water

Date prepared - 25/09/2015 25/09/2015 

Date analysed - 25/09/2015 25/09/2015 

pH pH Units 6.8 6.7

Electrical Conductivity μS/cm 160 96

Total Dissolved Solids (grav) mg/L 110 79

Total Suspended Solids mg/L <5 110

Total Nitrogen in water mg/L 0.7 0.4

Nitrate as N in water mg/L 0.45 0.04

Nitrite as N in water mg/L 0.006 0.006 

Ammonia as N in water mg/L 0.017 0.023 

Phosphate as P in water mg/L 0.021 0.018 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date prepared - 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015 

Date analysed - 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015 

Calcium - Dissolved mg/L 15 8.1 8.2 8.1 24

Potassium - Dissolved mg/L 1.5 1.4 1.7 1.3 3.0

Sodium - Dissolved mg/L 21 13 11 8.5 28

Magnesium - Dissolved mg/L 2.6 1.7 1.6 1.5 4.8

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 35 22 21 22 43

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 35 22 21 22 43

Chloride, Cl mg/L 31 22 16 13 42

Sulphate, SO4 mg/L 10 6 5 4 39

Ionic Balance % 3.7 -0.37 4.3 0.99 0.74

Ion Balance 

Our Reference: UNITS 135020-6 135020-7

Your Reference ------------- SW6 SW7

Date Sampled ------------ 25/09/2015 25/09/2015

Type of sample water water

Date prepared - 25/09/2015 25/09/2015 

Date analysed - 25/09/2015 25/09/2015 

Calcium - Dissolved mg/L 12 7.1

Potassium - Dissolved mg/L 1.4 1.4

Sodium - Dissolved mg/L 17 9.3

Magnesium - Dissolved mg/L 2.3 1.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 31 22

Carbonate Alkalinity as CaCO3 mg/L <5 <5

Total Alkalinity  as CaCO3 mg/L 31 22

Chloride, Cl mg/L 29 16

Sulphate, SO4 mg/L 9 4

Ionic Balance % -1.0 -1.6
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 135020-1 135020-2 135020-3 135020-4 135020-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 25/09/2015 25/09/2015 25/09/2015 25/09/2015 25/09/2015

Type of sample water water water water water

Date prepared - 01/10/2015 01/10/2015 01/10/2015 01/10/2015 01/10/2015 

Date analysed - 01/10/2015 01/10/2015 01/10/2015 01/10/2015 01/10/2015 

Phosphorus - Total mg/L 0.06 0.09 0.09 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 135020-6 135020-7

Your Reference ------------- SW6 SW7

Date Sampled ------------ 25/09/2015 25/09/2015

Type of sample water water

Date prepared - 01/10/2015 01/10/2015 

Date analysed - 01/10/2015 01/10/2015 

Phosphorus - Total mg/L <0.05 <0.05 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 30/09/2
015

135020-1 30/09/2015 || 01/10/2015 LCS-W1 30/09/2015

Date analysed - 01/10/2
015

135020-1 01/10/2015 || 01/10/2015 LCS-W1 01/10/2015

TRH C6 - C9 μg/L 10 Org-016 <10 135020-1 <10 || <10 LCS-W1 112%

TRH C6 - C10 μg/L 10 Org-016 <10 135020-1 <10 || <10 LCS-W1 112%

Benzene μg/L 1 Org-016 <1 135020-1 <1 || <1 LCS-W1 109%

Toluene μg/L 1 Org-016 <1 135020-1 <1 || <1 LCS-W1 114%

Ethylbenzene μg/L 1 Org-016 <1 135020-1 <1 || <1 LCS-W1 111%

m+p-xylene μg/L 2 Org-016 <2 135020-1 <2 || <2 LCS-W1 113%

o-xylene μg/L 1 Org-016 <1 135020-1 <1 || <1 LCS-W1 112%

Naphthalene μg/L 1 Org-013 <1 135020-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 100 135020-1 99 || 110 || RPD: 11 LCS-W1 99%

Surrogate toluene-d8 % Org-016 100 135020-1 100 || 96 || RPD: 4 LCS-W1 99%

Surrogate 4-BFB % Org-016 100 135020-1 98 || 99 || RPD: 1 LCS-W1 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 28/09/2
015

135020-1 28/09/2015 || 28/09/2015 LCS-W1 28/09/2015

Date analysed - 29/09/2
015

135020-1 29/09/2015 || 29/09/2015 LCS-W1 29/09/2015

TRH C10 - C14 μg/L 50 Org-003 <50 135020-1 <50 || <50 LCS-W1 95%

TRH C15 - C28 μg/L 100 Org-003 <100 135020-1 <100 || <100 LCS-W1 83%

TRH C29 - C36 μg/L 100 Org-003 <100 135020-1 <100 || <100 LCS-W1 93%

TRH >C10 - C16 μg/L 50 Org-003 <50 135020-1 <50 || <50 LCS-W1 95%

TRH >C16 - C34 μg/L 100 Org-003 <100 135020-1 <100 || <100 LCS-W1 83%

TRH >C34 - C40 μg/L 100 Org-003 <100 135020-1 <100 || <100 LCS-W1 93%

Surrogate o-Terphenyl % Org-003 115 135020-1 117 || 95 || RPD: 21 LCS-W1 72%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 28/09/2
015

135020-1 28/09/2015 || 28/09/2015 LCS-W2 28/09/2015

Date analysed - 28/09/2
015

135020-1 28/09/2015 || 28/09/2015 LCS-W2 28/09/2015

Naphthalene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 LCS-W2 82%

Acenaphthylene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 LCS-W2 83%

Phenanthrene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 LCS-W2 86%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 LCS-W2 86%

Pyrene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 LCS-W2 89%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 LCS-W2 82%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 135020-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 LCS-W2 93%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 135020-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

123 135020-1 94 || 86 || RPD: 9 LCS-W2 80%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 28/09/2
015

135020-1 28/09/2015 || 28/09/2015 LCS-W1 28/09/2015

Date analysed - 29/09/2
015

135020-1 29/09/2015 || 29/09/2015 LCS-W1 29/09/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135020-1 1 || <1 LCS-W1 93%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135020-1 4 || 4 || RPD: 0 LCS-W1 96%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135020-1 <1 || <1 LCS-W1 103%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135020-1 19 || 20 || RPD: 5 LCS-W1 97%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135020-1 1 || 1 || RPD: 0 LCS-W1 95%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 135020-1 <0.05 || <0.05 LCS-W1 112%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 135020-1 <0.1 || <0.1 LCS-W1 99%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 135020-1 180 || 180 || RPD: 0 LCS-W1 90%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 135020-1 <5 || <5 LCS-W1 90%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135020-1 <1 || <1 LCS-W1 87%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 28/09/2
015

135020-1 28/09/2015 || 28/09/2015 LCS-W2 28/09/2015

Date analysed - 29/09/2
015

135020-1 29/09/2015 || 29/09/2015 LCS-W2 29/09/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 135020-1 1 ||  [N/T] LCS-W2 97%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 135020-1 7 ||  [N/T] LCS-W2 100%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 135020-1 3 ||  [N/T] LCS-W2 109%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 135020-1 37 ||  [N/T] LCS-W2 108%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 135020-1 2 ||  [N/T] LCS-W2 100%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 135020-1 <0.05 || <0.05 LCS-W2 97%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 135020-1 <0.1 ||  [N/T] LCS-W2 104%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 135020-1 1000 ||  [N/T] LCS-W2 97%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 135020-1 15 ||  [N/T] LCS-W2 97%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 135020-1 2 ||  [N/T] LCS-W2 94%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 135020-1 1700 ||  [N/T] LCS-W2 112%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 25/09/2
015

135020-1 25/09/2015 || 25/09/2015 LCS-W1 25/09/2015

Date analysed - 25/09/2
015

135020-1 25/09/2015 || 25/09/2015 LCS-W1 25/09/2015

pH pH Units Inorg-001 [NT] 135020-1 6.9 || 6.9 || RPD: 0 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 135020-1 170 || 170 || RPD: 0 LCS-W1 103%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 135020-1 110 || 120 || RPD: 9 LCS-W1 112%

Total Suspended Solids mg/L 5 Inorg-019 <5 135020-1 10 || 12 || RPD: 18 LCS-W1 94%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 135020-1 0.7 || 0.7 || RPD: 0 LCS-W1 108%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 135020-1 0.45 || 0.45 || RPD: 0 LCS-W1 104%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 135020-1 0.008 || 0.008 || RPD: 0 LCS-W1 116%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 135020-1 0.016 || 0.015 || RPD: 6 LCS-W1 107%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 135020-1 0.043 || 0.043 || RPD: 0 LCS-W1 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 25/09/2
015

135020-1 25/09/2015 || 25/09/2015 LCS-W1 25/09/2015

Date analysed - 25/09/2
015

135020-1 25/09/2015 || 25/09/2015 LCS-W1 25/09/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135020-1 15 ||  [N/T] LCS-W1 121%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135020-1 1.5 ||  [N/T] LCS-W1 109%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135020-1 21 ||  [N/T] LCS-W1 101%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135020-1 2.6 ||  [N/T] LCS-W1 121%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 135020-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 135020-1 35 || 36 || RPD: 3 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 135020-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 135020-1 35 || 36 || RPD: 3 LCS-W1 105%

Chloride, Cl mg/L 1 Inorg-081 <1 135020-1 31 || 31 || RPD: 0 LCS-W1 104%

Sulphate, SO4 mg/L 1 Inorg-081 <1 135020-1 10 || 9 || RPD: 11 LCS-W1 108%

Ionic Balance % Inorg-041 [NT] 135020-1 3.7 ||  [N/T] [NR] [NR]

Page 15 of  20Envirolab Reference: 135020
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 01/10/2
015

135020-1 01/10/2015 || 01/10/2015 LCS-W1 01/10/2015

Date analysed - 01/10/2
015

135020-1 01/10/2015 || 01/10/2015 LCS-W1 01/10/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 135020-1 0.06 || 0.06 || RPD: 0 LCS-W1 96%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 135020-2 28/09/2015

Date analysed - [NT] [NT] 135020-2 29/09/2015

TRH C10 - C14 μg/L [NT] [NT] 135020-2 128%

TRH C15 - C28 μg/L [NT] [NT] 135020-2 110%

TRH C29 - C36 μg/L [NT] [NT] 135020-2 83%

TRH >C10 - C16 μg/L [NT] [NT] 135020-2 128%

TRH >C16 - C34 μg/L [NT] [NT] 135020-2 110%

TRH >C34 - C40 μg/L [NT] [NT] 135020-2 83%

Surrogate o-Terphenyl % [NT] [NT] 135020-2 88%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 135020-2 28/09/2015

Date analysed - [NT] [NT] 135020-2 28/09/2015

Naphthalene μg/L [NT] [NT] 135020-2 85%

Acenaphthylene μg/L [NT] [NT] [NR] [NR]

Acenaphthene μg/L [NT] [NT] [NR] [NR]

Fluorene μg/L [NT] [NT] 135020-2 89%

Phenanthrene μg/L [NT] [NT] 135020-2 92%

Anthracene μg/L [NT] [NT] [NR] [NR]

Fluoranthene μg/L [NT] [NT] 135020-2 89%

Pyrene μg/L [NT] [NT] 135020-2 82%

Benzo(a)anthracene μg/L [NT] [NT] [NR] [NR]

Chrysene μg/L [NT] [NT] 135020-2 84%

Benzo(b,j+k)fluoranthene μg/L [NT] [NT] [NR] [NR]

Benzo(a)pyrene μg/L [NT] [NT] 135020-2 99%

Indeno(1,2,3-c,d)pyrene μg/L [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene μg/L [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene μg/L [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-d14 % [NT] [NT] 135020-2 92%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 135020-2 28/09/2015

Date analysed - [NT] [NT] 135020-2 29/09/2015

Arsenic-Dissolved μg/L [NT] [NT] 135020-2 96%

Copper-Dissolved μg/L [NT] [NT] 135020-2 99%

Lead-Dissolved μg/L [NT] [NT] 135020-2 104%

Zinc-Dissolved μg/L [NT] [NT] 135020-2 103%

Nickel-Dissolved μg/L [NT] [NT] 135020-2 98%

Mercury-Dissolved μg/L [NT] [NT] 135020-2 102%

Cadmium-Dissolved μg/L [NT] [NT] 135020-2 94%

Iron-Dissolved μg/L [NT] [NT] 135020-2 94%

Manganese-Dissolved μg/L [NT] [NT] 135020-2 94%

Chromium-Dissolved μg/L [NT] [NT] 135020-2 91%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 135020-3 28/09/2015 || 28/09/2015 135020-2 28/09/2015

Date analysed - 135020-3 29/09/2015 || 29/09/2015 135020-2 29/09/2015

Arsenic-Total μg/L 135020-3 1 || 1 || RPD: 0 [NR] [NR]

Copper-Total μg/L 135020-3 10 || 10 || RPD: 0 [NR] [NR]

Lead-Total μg/L 135020-3 8 || 9 || RPD: 12 [NR] [NR]

Zinc-Total μg/L 135020-3 49 || 51 || RPD: 4 [NR] [NR]

Nickel-Total μg/L 135020-3 <1 || 1 [NR] [NR]

Mercury-Total μg/L 135020-3 <0.05 ||  [N/T] 135020-2 99%

Cadmium-Total μg/L 135020-3 <0.1 || <0.1 [NR] [NR]

Iron-Total μg/L 135020-3 1200 || 1300 || RPD: 8 [NR] [NR]

Manganese-Total μg/L 135020-3 22 || 23 || RPD: 4 [NR] [NR]

Chromium-Total μg/L 135020-3 2 || 2 || RPD: 0 [NR] [NR]

Aluminium-Total μg/L 135020-3 1200 || 1400 || RPD: 15 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 135020-2 25/09/2015

Date analysed - [NT] [NT] 135020-2 25/09/2015

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity μS/cm [NT] [NT] [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L [NT] [NT] [NR] [NR]

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]

Total Nitrogen in water mg/L [NT] [NT] [NR] [NR]

Nitrate as N in water mg/L [NT] [NT] 135020-2 97%

Nitrite as N in water mg/L [NT] [NT] 135020-2 110%

Ammonia as N in water mg/L [NT] [NT] 135020-2 104%

Phosphate as P in water mg/L [NT] [NT] 135020-2 94%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 135020-3 25/09/2015 || 25/09/2015 135020-4 25/09/2015

Date analysed - 135020-3 25/09/2015 || 25/09/2015 135020-4 25/09/2015

Calcium - Dissolved mg/L 135020-3 8.2 || 7.6 || RPD: 8 135020-4 104%

Potassium - Dissolved mg/L 135020-3 1.7 || 1.7 || RPD: 0 135020-4 103%

Sodium - Dissolved mg/L 135020-3 11 || 11 || RPD: 0 135020-4 115%

Magnesium - Dissolved mg/L 135020-3 1.6 || 1.5 || RPD: 6 135020-4 114%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 135020-2 01/10/2015

Date analysed - [NT] [NT] 135020-2 01/10/2015

Phosphorus - Total mg/L [NT] [NT] 135020-2 114%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 135020-2 25/09/2015

Date analysed - [NT] [NT] 135020-2 25/09/2015

Calcium - Dissolved mg/L [NT] [NT] [NR] [NR]

Potassium - Dissolved mg/L [NT] [NT] [NR] [NR]

Sodium - Dissolved mg/L [NT] [NT] [NR] [NR]

Magnesium - Dissolved mg/L [NT] [NT] [NR] [NR]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Chloride, Cl mg/L [NT] [NT] 135020-2 98%

Sulphate, SO4 mg/L [NT] [NT] 135020-2 110%

Ionic Balance % [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE

Client:
SMEC Australia 02 9925 5555ph:
Level 5, 20 Berry St 02 9925 5566Fax:
North Sydney  NSW  2060

Attention: Daniel Saunders

Sample log in details:
Your reference: 30011560, NBHP - Water Quality Monitoring
Envirolab Reference: 135525
Date received: 07/10/15
Date results expected to be reported: 14/10/15

Samples received in appropriate condition for analysis: YES
No. of samples provided 20 waters
Turnaround time requested: Standard
Temperature on receipt (°C) 4.8
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
If there is sufficient sample after testing, samples will be held for the following time frames from date of receipt of samples:
Water samples - 1 month
Soil and other solid samples - 2 months
Samples collected in canisters - 1 week. Canisters will then be cleaned. 
All other samples are not retained after analysis
If you require samples to be retained for longer periods then retention fees will apply as per our pricelist.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 135525
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 20 waters
Date samples received / completed instructions received 07/10/15 / 07/10/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 14/10/15 / 14/10/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 10/10/2015 10/10/2015 10/10/2015 10/10/2015 10/10/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 105 104 105 105

Surrogate toluene-d8 % 90 90 90 90 91

Surrogate 4-BFB % 96 96 96 95 97

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 10/10/2015 10/10/2015 10/10/2015 10/10/2015 10/10/2015 

TRH C6 - C9 μg/L <10 64 <10 <10 <10

TRH C6 - C10 μg/L <10 65 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 35 <10 <10 <10

Benzene μg/L <1 29 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 107 105 105 104

Surrogate toluene-d8 % 90 94 90 90 89

Surrogate 4-BFB % 95 96 95 94 95
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Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 135525-11 135525-12 135525-13 135525-14 135525-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 10/10/2015 10/10/2015 10/10/2015 10/10/2015 10/10/2015 

TRH C6 - C9 μg/L 63 <10 <10 <10 <10

TRH C6 - C10 μg/L 64 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 35 <10 <10 <10 <10

Benzene μg/L 29 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 107 104 104 104 105

Surrogate toluene-d8 % 94 90 90 89 90

Surrogate 4-BFB % 94 95 95 94 94

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 135525-16 135525-17 135525-18 135525-19 135525-20

Your Reference ------------- SW5 SW6 DUP2 Trip Blank Trip Spike

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015 07/10/2015 07/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 10/10/2015 10/10/2015 10/10/2015 10/10/2015 10/10/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 100%

Toluene μg/L <1 <1 <1 <1 100%

Ethylbenzene μg/L <1 <1 <1 <1 109%

m+p-xylene μg/L <2 <2 <2 <2 109%

o-xylene μg/L <1 <1 <1 <1 110%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 105 104 105 102 99

Surrogate toluene-d8 % 90 89 90 90 98

Surrogate 4-BFB % 94 95 93 94 97
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 83 103 97 106 84

svTRH (C10-C40) in Water 

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 99 103 106 93 100

svTRH (C10-C40) in Water 

Our Reference: UNITS 135525-11 135525-12 135525-13 135525-14 135525-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 100 76 103 88 90
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 135525-16 135525-17 135525-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015

Type of sample water water water

Date extracted - 09/10/2015 13/10/2015 09/10/2015 

Date analysed - 09/10/2015 13/10/2015 09/10/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 102 82 86
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 90 88 101 98 88
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 106 102 119 108 123
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 135525-11 135525-12 135525-13 135525-14 135525-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 118 82 104 85 116
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 135525-16 135525-17 135525-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015

Type of sample water water water

Date extracted - 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 95 90 88
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 13 <1 7 2 <1

Lead-Dissolved μg/L 14 <1 4 <1 <1

Zinc-Dissolved μg/L 140 5 17 87 10

Nickel-Dissolved μg/L 19 3 3 20 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.5 <0.1 <0.1 0.2 <0.1

Iron-Dissolved μg/L 27 22 58 29 <10

Manganese-Dissolved μg/L 53 240 140 210 11

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 9 <1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 2 4 25 170 3

Nickel-Dissolved μg/L <1 <1 5 33 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 12 18 31,000 21

Manganese-Dissolved μg/L 8 16 250 1,300 <5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 135525-11 135525-12 135525-13 135525-14 135525-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 1 1 <1 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 4 7 9 13 31

Nickel-Dissolved μg/L <1 <1 <1 <1 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 15 430 130 97 35

Manganese-Dissolved μg/L 18 21 36 34 16

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 135525-16 135525-17 135525-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015

Type of sample water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 1 1 1

Lead-Dissolved μg/L <1 <1 <1

Zinc-Dissolved μg/L 11 7 7

Nickel-Dissolved μg/L 1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 600 280 440

Manganese-Dissolved μg/L 110 16 21

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Aluminium-Total μg/L 11,000 3,400 9,600 3,800 1,400 

Iron-Total μg/L 7,800 3,400 5,600 5,900 520

Manganese-Total μg/L 83 260 150 230 11

HM in water - total 

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Aluminium-Total μg/L 2,800 7,400 2,900 5,500 2,100 

Iron-Total μg/L 900 3,400 79,000 35,000 1,400

Manganese-Total μg/L 10 37 280 1,300 8

HM in water - total 

Our Reference: UNITS 135525-11 135525-12 135525-13 135525-14 135525-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 09/10/2015 09/10/2015 08/10/2015 09/10/2015 

Date analysed - 08/10/2015 09/10/2015 09/10/2015 08/10/2015 09/10/2015 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 2 2 <1 4

Lead-Total μg/L [NA] <1 <1 <1 <1

Zinc-Total μg/L [NA] 9 10 13 31

Nickel-Total μg/L [NA] <1 <1 <1 1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 7,400 50 100 60 30

Iron-Total μg/L 3,700 920 530 590 240

Manganese-Total μg/L 37 23 37 35 25
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 135525-16 135525-17 135525-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 06/10/2015 07/10/2015 07/10/2015

Type of sample water water water

Date prepared - 09/10/2015 09/10/2015 08/10/2015 

Date analysed - 09/10/2015 09/10/2015 08/10/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 2 2 2

Lead-Total μg/L <1 <1 <1

Zinc-Total μg/L 11 9 9

Nickel-Total μg/L 1 <1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 210 30 50

Iron-Total μg/L 1,600 620 880

Manganese-Total μg/L 110 17 23
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

pH pH Units 4.8 6.5 4.0 5.8 5.6

Electrical Conductivity μS/cm 700 1,500 560 1,000 160

Total Dissolved Solids (grav) mg/L 450 1,100 340 670 95

Nitrate as N in water mg/L 0.16 0.05 0.05 0.061 0.13

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.005

Ammonia as N in water mg/L <0.005 0.019 0.012 0.085 0.015 

Total Nitrogen in water mg/L 1.3 1.9 0.8 1.4 0.9

Nitrite as N in water mg/L <0.005 <0.005 <0.005 0.014 <0.005

Miscellaneous Inorganics 

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

pH pH Units 5.6 5.0 4.4 3.7 4.5

Electrical Conductivity μS/cm 180 160 200 1,500 190

Total Dissolved Solids (grav) mg/L 120 85 100 960 110

Nitrate as N in water mg/L 0.44 0.086 <0.005 <0.005 2.1

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L <0.005 0.015 0.009 0.082 0.012 

Total Nitrogen in water mg/L 1.1 0.8 0.6 0.8 2.7

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 135525-12 135525-13 135525-14 135525-15 135525-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 07/10/2015 07/10/2015 07/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

pH pH Units 6.6 6.7 6.7 7.1 6.6

Electrical Conductivity μS/cm 430 430 310 420 370

Total Dissolved Solids (grav) mg/L 310 270 220 290 220

Nitrate as N in water mg/L 0.55 0.96 0.26 0.21 0.04

Phosphate as P in water mg/L 0.025 0.014 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.14 0.65 0.062 <0.005 0.026

Total Nitrogen in water mg/L 1.5 2.8 1.2 1.0 1.0

Nitrite as N in water mg/L 0.019 0.16 0.006 <0.005 <0.005 

Total Suspended Solids mg/L <5 <5 <5 <5 8
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 135525-17

Your Reference ------------- SW6

Date Sampled ------------ 07/10/2015

Type of sample water

Date prepared - 08/10/2015

Date analysed - 08/10/2015

pH pH Units 6.9

Electrical Conductivity μS/cm 320

Total Dissolved Solids (grav) mg/L 190

Nitrate as N in water mg/L 0.097

Phosphate as P in water mg/L <0.005

Ammonia as N in water mg/L 0.037

Total Nitrogen in water mg/L 1.1

Nitrite as N in water mg/L <0.005

Total Suspended Solids mg/L <5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Calcium - Dissolved mg/L 6.6 82 3.3 18 1.7

Potassium - Dissolved mg/L 0.6 1.7 0.8 5.7 1.3

Sodium - Dissolved mg/L 160 270 93 190 30

Magnesium - Dissolved mg/L 14 21 11 22 2.0

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 9 110 <5 21 23

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 9 110 <5 21 23

Sulphate, SO4 mg/L 29 52 16 41 7

Chloride, Cl mg/L 250 430 170 310 36

Ionic Balance % 5.2 6.8 0.21 6.3 -0.70

Ion Balance 

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Calcium - Dissolved mg/L 3.4 3.0 0.8 3.5 <0.5

Potassium - Dissolved mg/L <0.5 <0.5 1.0 2.5 <0.5

Sodium - Dissolved mg/L 31 27 31 330 30

Magnesium - Dissolved mg/L 3.0 2.2 4.6 32 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 17 11 <5 <5 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 17 11 <5 <5 <5

Sulphate, SO4 mg/L 5 5 3 190 3

Chloride, Cl mg/L 47 44 57 400 46

Ionic Balance % 0.33 -2.2 3.3 6.9 5.5
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 135525-12 135525-13 135525-14 135525-15 135525-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 07/10/2015 07/10/2015 07/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Date analysed - 08/10/2015 08/10/2015 08/10/2015 08/10/2015 08/10/2015 

Calcium - Dissolved mg/L 24 19 22 40 16

Potassium - Dissolved mg/L 1.8 2.5 4.7 4.3 1.9

Sodium - Dissolved mg/L 65 70 36 43 53

Magnesium - Dissolved mg/L 5.7 6.4 6.7 8.4 8.4

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 50 47 56 92 47

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 50 47 56 92 47

Sulphate, SO4 mg/L 16 18 21 43 24

Chloride, Cl mg/L 110 110 57 61 80

Ionic Balance % 2.6 3.4 2.4 2.5 2.2

Ion Balance 

Our Reference: UNITS 135525-17

Your Reference ------------- SW6

Date Sampled ------------ 07/10/2015

Type of sample water

Date prepared - 08/10/2015

Date analysed - 08/10/2015

Calcium - Dissolved mg/L 23

Potassium - Dissolved mg/L 1.8

Sodium - Dissolved mg/L 38

Magnesium - Dissolved mg/L 6.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 57

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 57

Sulphate, SO4 mg/L 19

Chloride, Cl mg/L 61

Ionic Balance % 1.9
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 135525-1 135525-2 135525-3 135525-4 135525-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 06/10/2015 06/10/2015 07/10/2015 07/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Phosphorus - Total mg/L 0.2 0.08 <0.05 0.2 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 135525-6 135525-7 135525-8 135525-9 135525-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 07/10/2015 06/10/2015 06/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Phosphorus - Total mg/L <0.05 0.06 <0.05 0.09 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 135525-12 135525-13 135525-14 135525-15 135525-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 07/10/2015 07/10/2015 07/10/2015 06/10/2015 06/10/2015

Type of sample water water water water water

Date prepared - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Date analysed - 09/10/2015 09/10/2015 09/10/2015 09/10/2015 09/10/2015 

Phosphorus - Total mg/L <0.05 0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 135525-17

Your Reference ------------- SW6

Date Sampled ------------ 07/10/2015

Type of sample water

Date prepared - 09/10/2015

Date analysed - 09/10/2015

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 subset 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 09/10/2
015

135525-7 09/10/2015 || 09/10/2015 LCS-W3 09/10/2015

Date analysed - 10/10/2
015

135525-7 10/10/2015 || 10/10/2015 LCS-W3 10/10/2015

TRH C6 - C9 μg/L 10 Org-016 <10 135525-7 64 || 63 || RPD: 2 LCS-W3 101%

TRH C6 - C10 μg/L 10 Org-016 <10 135525-7 65 || 64 || RPD: 2 LCS-W3 101%

Benzene μg/L 1 Org-016 <1 135525-7 29 || 29 || RPD: 0 LCS-W3 96%

Toluene μg/L 1 Org-016 <1 135525-7 <1 || <1 LCS-W3 96%

Ethylbenzene μg/L 1 Org-016 <1 135525-7 <1 || <1 LCS-W3 104%

m+p-xylene μg/L 2 Org-016 <2 135525-7 <2 || <2 LCS-W3 105%

o-xylene μg/L 1 Org-016 <1 135525-7 <1 || <1 LCS-W3 105%

Naphthalene μg/L 1 Org-013 <1 135525-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 100 135525-7 107 || 106 || RPD: 1 LCS-W3 97%

Surrogate toluene-d8 % Org-016 91 135525-7 94 || 93 || RPD: 1 LCS-W3 98%

Surrogate 4-BFB % Org-016 97 135525-7 96 || 95 || RPD: 1 LCS-W3 98%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 09/10/2
015

135525-1 09/10/2015 || 09/10/2015 LCS-W1 09/10/2015

Date analysed - 09/10/2
015

135525-1 09/10/2015 || 09/10/2015 LCS-W1 09/10/2015

TRH C10 - C14 μg/L 50 Org-003 <50 135525-1 <50 || <50 LCS-W1 109%

TRH C15 - C28 μg/L 100 Org-003 <100 135525-1 <100 || <100 LCS-W1 98%

TRH C29 - C36 μg/L 100 Org-003 <100 135525-1 <100 || <100 LCS-W1 77%

TRH >C10 - C16 μg/L 50 Org-003 <50 135525-1 <50 || <50 LCS-W1 109%

TRH >C16 - C34 μg/L 100 Org-003 <100 135525-1 <100 || <100 LCS-W1 98%

TRH >C34 - C40 μg/L 100 Org-003 <100 135525-1 <100 || <100 LCS-W1 77%

Surrogate o-Terphenyl % Org-003 70 135525-1 83 || 87 || RPD: 5 LCS-W1 68%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 09/10/2
015

135525-1 09/10/2015 || 09/10/2015 LCS-W1 09/10/2015

Date analysed - 09/10/2
015

135525-1 09/10/2015 || 09/10/2015 LCS-W1 09/10/2015

Naphthalene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 LCS-W1 72%

Acenaphthylene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 LCS-W1 72%

Phenanthrene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 LCS-W1 74%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Anthracene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 LCS-W1 76%

Pyrene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 LCS-W1 77%

Benzo(a)anthracene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 [NR] [NR]

Chrysene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 LCS-W1 72%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 
subset

<2 135525-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 LCS-W1 94%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 
subset

<1 135525-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

83 135525-1 90 || 105 || RPD: 15 LCS-W1 78%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 08/10/2
015

135525-3 08/10/2015 || 08/10/2015 LCS-W1 08/10/2015

Date analysed - 08/10/2
015

135525-3 08/10/2015 || 08/10/2015 LCS-W1 08/10/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135525-3 <1 || <1 LCS-W1 93%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135525-3 7 || 7 || RPD: 0 LCS-W1 90%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135525-3 4 || 4 || RPD: 0 LCS-W1 99%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135525-3 17 || 17 || RPD: 0 LCS-W1 94%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135525-3 3 || 3 || RPD: 0 LCS-W1 92%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 135525-3 <0.05 ||  [N/T] LCS-W1 108%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 135525-3 <0.1 || <0.1 LCS-W1 95%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 135525-3 58 || 59 || RPD: 2 LCS-W1 95%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 135525-3 140 || 150 || RPD: 7 LCS-W1 96%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 135525-3 <1 || <1 LCS-W1 91%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 08/10/2
015

135525-1 09/10/2015 || 08/10/2015 LCS-W1 08/10/2015

Date analysed - 08/10/2
015

135525-1 09/10/2015 || 08/10/2015 LCS-W1 08/10/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 88%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 90%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 95%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 89%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 87%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 100%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 94%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 86%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 135525-1 11000 || 11000 || RPD: 0 LCS-W1 98%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 135525-1 7800 || 8000 || RPD: 3 LCS-W1 91%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 135525-1 83 || 83 || RPD: 0 LCS-W1 90%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 07/10/2
015

135525-1 08/10/2015 || 08/10/2015 LCS-W1 07/10/2015

Date analysed - 07/10/2
015

135525-1 08/10/2015 || 08/10/2015 LCS-W1 07/10/2015

pH pH Units Inorg-001 [NT] 135525-1 4.8 || 4.6 || RPD: 4 LCS-W1 100%

Electrical Conductivity μS/cm 1 Inorg-002 <1 135525-1 700 || 660 || RPD: 6 LCS-W1 101%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 135525-1 450 || 460 || RPD: 2 LCS-W1 118%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 135525-1 0.16 || 0.16 || RPD: 0 LCS-W1 103%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 135525-1 <0.005 || <0.005 LCS-W1 107%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 135525-1 <0.005 || <0.005 LCS-W1 109%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 135525-1 1.3 || 1.2 || RPD: 8 LCS-W1 102%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 135525-1 <0.005 || <0.005 LCS-W1 103%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 109%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 08/10/2
015

135525-1 08/10/2015 || 08/10/2015 LCS-W3 08/10/2015

Date analysed - 08/10/2
015

135525-1 08/10/2015 || 08/10/2015 LCS-W3 08/10/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135525-1 6.6 ||  [N/T] LCS-W3 100%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135525-1 0.6 ||  [N/T] LCS-W3 103%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135525-1 160 ||  [N/T] LCS-W3 100%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 135525-1 14 ||  [N/T] LCS-W3 99%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 135525-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 135525-1 9 || 9 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 135525-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 135525-1 9 || 9 || RPD: 0 LCS-W3 103%

Sulphate, SO4 mg/L 1 Inorg-081 <1 135525-1 29 || 29 || RPD: 0 LCS-W3 103%

Chloride, Cl mg/L 1 Inorg-081 <1 135525-1 250 || 250 || RPD: 0 LCS-W3 101%

Ionic Balance % Inorg-041 [NT] 135525-1 5.2 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 09/10/2
015

135525-9 09/10/2015 || 09/10/2015 LCS-W1 09/10/2015

Date analysed - 09/10/2
015

135525-9 09/10/2015 || 09/10/2015 LCS-W1 09/10/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 135525-9 0.09 || 0.09 || RPD: 0 LCS-W1 98%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 135525-11 09/10/2015 || 09/10/2015

Date analysed - 135525-11 10/10/2015 || 10/10/2015

TRH C6 - C9 μg/L 135525-11 63 || 63 || RPD: 0 

TRH C6 - C10 μg/L 135525-11 64 || 63 || RPD: 2 

Benzene μg/L 135525-11 29 || 30 || RPD: 3 

Toluene μg/L 135525-11 <1 || <1

Ethylbenzene μg/L 135525-11 <1 || <1

m+p-xylene μg/L 135525-11 <2 || <2

o-xylene μg/L 135525-11 <1 || <1

Naphthalene μg/L 135525-11 <1 || <1

Surrogate
Dibromofluoromethane

% 135525-11 107 || 107 || RPD: 0 

Surrogate toluene-d8 % 135525-11 94 || 94 || RPD: 0 

Surrogate 4-BFB % 135525-11 94 || 95 || RPD: 1 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 135525-11 09/10/2015 || 09/10/2015 135525-2 09/10/2015

Date analysed - 135525-11 09/10/2015 || 09/10/2015 135525-2 09/10/2015

TRH C10 - C14 μg/L 135525-11 <50 || <50 135525-2 94%

TRH C15 - C28 μg/L 135525-11 <100 || <100 135525-2 93%

TRH C29 - C36 μg/L 135525-11 <100 || <100 135525-2 76%

TRH >C10 - C16 μg/L 135525-11 <50 || <50 135525-2 94%

TRH >C16 - C34 μg/L 135525-11 <100 || <100 135525-2 93%

TRH >C34 - C40 μg/L 135525-11 <100 || <100 135525-2 76%

Surrogate o-Terphenyl % 135525-11 100 || 100 || RPD: 0 135525-2 91%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 135525-11 09/10/2015 || 09/10/2015 135525-2 09/10/2015

Date analysed - 135525-11 09/10/2015 || 09/10/2015 135525-2 09/10/2015

Naphthalene μg/L 135525-11 <1 || <1 135525-2 80%

Acenaphthylene μg/L 135525-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 135525-11 <1 || <1 [NR] [NR]

Fluorene μg/L 135525-11 <1 || <1 135525-2 71%

Phenanthrene μg/L 135525-11 <1 || <1 135525-2 89%

Anthracene μg/L 135525-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 135525-11 <1 || <1 135525-2 77%

Pyrene μg/L 135525-11 <1 || <1 135525-2 81%

Benzo(a)anthracene μg/L 135525-11 <1 || <1 [NR] [NR]

Chrysene μg/L 135525-11 <1 || <1 135525-2 73%

Benzo(b,j+k)fluoranthene μg/L 135525-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 135525-11 <1 || <1 135525-2 118%

Indeno(1,2,3-c,d)pyrene μg/L 135525-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 135525-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 135525-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 135525-11 118 || 96 || RPD: 21 135525-2 89%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 135525-14 08/10/2015 || 08/10/2015 135525-4 08/10/2015

Date analysed - 135525-14 08/10/2015 || 08/10/2015 135525-4 08/10/2015

Arsenic-Dissolved μg/L 135525-14 <1 || <1 135525-4 91%

Copper-Dissolved μg/L 135525-14 <1 || <1 135525-4 91%

Lead-Dissolved μg/L 135525-14 <1 || <1 135525-4 94%

Zinc-Dissolved μg/L 135525-14 13 || 13 || RPD: 0 135525-4 90%

Nickel-Dissolved μg/L 135525-14 <1 || <1 135525-4 85%

Cadmium-Dissolved μg/L 135525-14 <0.1 || <0.1 135525-4 94%

Iron-Dissolved μg/L 135525-14 97 || 99 || RPD: 2 135525-4 90%

Manganese-Dissolved μg/L 135525-14 34 || 35 || RPD: 3 135525-4 89%

Chromium-Dissolved μg/L 135525-14 <1 || <1 135525-4 85%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 135525-12 09/10/2015 || 08/10/2015 135525-12 08/10/2015

Date analysed - 135525-12 09/10/2015 || 08/10/2015 135525-12 08/10/2015

Arsenic-Total μg/L 135525-12 <1 || <1 135525-12 92%

Copper-Total μg/L 135525-12 2 || 2 || RPD: 0 135525-12 92%

Lead-Total μg/L 135525-12 <1 || <1 135525-12 95%

Zinc-Total μg/L 135525-12 9 || 9 || RPD: 0 135525-12 90%

Nickel-Total μg/L 135525-12 <1 || <1 135525-12 87%

Cadmium-Total μg/L 135525-12 <0.1 || <0.1 135525-12 92%

Chromium-Total μg/L 135525-12 <1 || <1 135525-12 89%

Aluminium-Total μg/L 135525-12 50 || 50 || RPD: 0 135525-12 87%

Iron-Total μg/L 135525-12 920 || 940 || RPD: 2 135525-12 83%

Manganese-Total μg/L 135525-12 23 || 23 || RPD: 0 135525-12 92%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 135525-12 08/10/2015 || 08/10/2015 135525-2 07/10/2015

Date analysed - 135525-12 08/10/2015 || 08/10/2015 135525-2 07/10/2015

pH pH Units 135525-12 6.6 || 6.7 || RPD: 2 [NR] [NR]

Electrical Conductivity μS/cm 135525-12 430 || 430 || RPD: 0 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 135525-12 310 || 300 || RPD: 3 [NR] [NR]

Nitrate as N in water mg/L 135525-12 0.55 || 0.54 || RPD: 2 135525-2 100%

Phosphate as P in water mg/L 135525-12 0.025 || 0.026 || RPD: 4 135525-2 97%

Ammonia as N in water mg/L 135525-12 0.14 || 0.14 || RPD: 0 135525-2 99%

Total Nitrogen in water mg/L 135525-12 1.5 || 1.5 || RPD: 0 135525-2 90%

Nitrite as N in water mg/L 135525-12 0.019 || 0.019 || RPD: 0 135525-2 100%

Total Suspended Solids mg/L 135525-12 <5 || NT [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 135525-12 08/10/2015 || 08/10/2015 135525-5 08/10/2015

Date analysed - 135525-12 08/10/2015 || 08/10/2015 135525-5 08/10/2015

Calcium - Dissolved mg/L 135525-12 24 ||  [N/T] 135525-5 101%

Potassium - Dissolved mg/L 135525-12 1.8 ||  [N/T] 135525-5 101%

Sodium - Dissolved mg/L 135525-12 65 ||  [N/T] 135525-5 92%

Magnesium - Dissolved mg/L 135525-12 5.7 ||  [N/T] 135525-5 101%

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 135525-12 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 135525-12 50 || 46 || RPD: 8 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 135525-12 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 135525-12 50 || 46 || RPD: 8 [NR] [NR]

Sulphate, SO4 mg/L 135525-12 16 || 16 || RPD: 0 [NR] [NR]

Chloride, Cl mg/L 135525-12 110 || 110 || RPD: 0 [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 135525-4 08/10/2015 || 08/10/2015 135525-5 08/10/2015

Date analysed - 135525-4 08/10/2015 || 08/10/2015 135525-5 08/10/2015

Mercury-Dissolved μg/L 135525-4 <0.05 || <0.05 135525-5 100%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - total Base + Duplicate + %RPD

Date prepared - 135525-14 08/10/2015 || 09/10/2015

Date analysed - 135525-14 08/10/2015 || 09/10/2015

Mercury-Total μg/L 135525-14 <0.05 || <0.05

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 135525-13 08/10/2015 || 08/10/2015

Date analysed - 135525-13 08/10/2015 || 08/10/2015

Total Suspended Solids mg/L 135525-13 <5 || <5

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 135525-3 08/10/2015 || 08/10/2015 135525-2 08/10/2015

Date analysed - 135525-3 08/10/2015 || 08/10/2015 135525-2 08/10/2015

Calcium - Dissolved mg/L 135525-3 3.3 || 3.2 || RPD: 3 [NR] [NR]

Potassium - Dissolved mg/L 135525-3 0.8 || 0.8 || RPD: 0 [NR] [NR]

Sodium - Dissolved mg/L 135525-3 93 || 95 || RPD: 2 [NR] [NR]

Magnesium - Dissolved mg/L 135525-3 11 || 11 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 135525-3 16 ||  [N/T] 135525-2 97%

Chloride, Cl mg/L 135525-3 170 ||  [N/T] 135525-2 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 135525-13 08/10/2015 || 08/10/2015

Date analysed - 135525-13 08/10/2015 || 08/10/2015

Arsenic-Dissolved μg/L 135525-13 <1 ||  [N/T]

Copper-Dissolved μg/L 135525-13 1 ||  [N/T]

Lead-Dissolved μg/L 135525-13 <1 ||  [N/T]

Zinc-Dissolved μg/L 135525-13 9 ||  [N/T]

Nickel-Dissolved μg/L 135525-13 <1 ||  [N/T]

Mercury-Dissolved μg/L 135525-13 <0.05 || <0.05

Cadmium-Dissolved μg/L 135525-13 <0.1 ||  [N/T]

Iron-Dissolved μg/L 135525-13 130 ||  [N/T]

Manganese-Dissolved μg/L 135525-13 36 ||  [N/T]

Chromium-Dissolved μg/L 135525-13 <1 ||  [N/T]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:
ION BALANCE # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client   SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference  30011560, NBHP - Water Quality 
Monitoring 

Envirolab Reference 136495 
Date Sample Received 27/10/2015 
Date Instructions Received 27/10/2015 
Date Results Expected to be Reported 03/11/2015 

 

 

Sample Condition  

Samples received in appropriate condition for analysis  YES 
No. of Samples Provided 10 waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 1.0 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 136495
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP - Water Quality Monitoring
No. of samples: 10 waters
Date samples received / completed instructions received 27/10/15 / 27/10/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 3/11/15 / 3/11/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Page 1 of  20Envirolab Reference: 136495
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date extracted - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 29/10/2015 29/10/2015 29/10/2015 29/10/2015 29/10/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 113 114 115 116 118

Surrogate toluene-d8 % 95 96 95 95 99

Surrogate 4-BFB % 88 86 87 85 87

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 136495-6 136495-7 136495-8 136495-9 136495-10

Your Reference ------------- SW6 SW7 DUP1 Trip Blank Trip Spike

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date extracted - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 29/10/2015 29/10/2015 29/10/2015 29/10/2015 29/10/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 109%

Toluene μg/L <1 <1 <1 <1 105%

Ethylbenzene μg/L <1 <1 <1 <1 105%

m+p-xylene μg/L <2 <2 <2 <2 111%

o-xylene μg/L <1 <1 <1 <1 111%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 118 118 118 117 107

Surrogate toluene-d8 % 96 95 96 94 92

Surrogate 4-BFB % 85 87 85 86 104
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Client Reference: 30011560, NBHP - Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date extracted - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 29/10/2015 29/10/2015 29/10/2015 29/10/2015 29/10/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 105 93 113 104 91

svTRH (C10-C40) in Water 

Our Reference: UNITS 136495-6 136495-7 136495-8

Your Reference ------------- SW6 SW7 DUP1

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water

Date extracted - 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 29/10/2015 29/10/2015 29/10/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 103 88 111
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date extracted - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 90 89 75 91 79
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Client Reference: 30011560, NBHP - Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 136495-6 136495-7 136495-8

Your Reference ------------- SW6 SW7 DUP1

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water

Date extracted - 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 28/10/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 83 71 83
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date prepared - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 3 3 3 5 3

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 14 16 16 78 16

Nickel-Dissolved μg/L <1 <1 <1 1 2

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 320 460 520 93 900

Manganese-Dissolved μg/L 10 22 16 12 68

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 136495-6 136495-7 136495-8

Your Reference ------------- SW6 SW7 DUP1

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water

Date prepared - 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 28/10/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 3 2 3

Lead-Dissolved μg/L <1 1 <1

Zinc-Dissolved μg/L 13 19 11

Nickel-Dissolved μg/L <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 510 410 520

Manganese-Dissolved μg/L 12 22 13

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP - Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date prepared - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Arsenic-Total μg/L <1 <1 <1 <1 <1

Copper-Total μg/L 5 4 4 7 4

Lead-Total μg/L 1 2 1 <1 2

Zinc-Total μg/L 19 21 20 86 16

Nickel-Total μg/L <1 <1 <1 1 1

Mercury-Total μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 600 740 930 240 2,200

Manganese-Total μg/L 13 25 18 14 73

Chromium-Total μg/L <1 <1 <1 <1 <1

Aluminium-Total μg/L 360 290 180 190 820

HM in water - total 

Our Reference: UNITS 136495-6 136495-7 136495-8

Your Reference ------------- SW6 SW7 DUP1

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water

Date prepared - 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 28/10/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 4 3 4

Lead-Total μg/L 1 2 1

Zinc-Total μg/L 17 22 17

Nickel-Total μg/L <1 <1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Iron-Total μg/L 810 630 800

Manganese-Total μg/L 14 23 14

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 120 270 140
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date prepared - 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015 

Date analysed - 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015 

pH pH Units 7.0 6.7 6.5 6.9 6.7

Electrical Conductivity μS/cm 220 260 170 220 350

Total Dissolved Solids (grav) mg/L 120 190 110 160 200

Total Suspended Solids mg/L <5 <5 <5 <5 10

Total Nitrogen in water mg/L 0.6 1.5 0.3 0.3 0.4

Nitrate as N in water mg/L 0.22 0.67 0.087 0.23 0.01

Nitrite as N in water mg/L <0.005 0.10 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.020 0.34 0.007 <0.005 0.007

Phosphate as P in water mg/L 0.026 0.057 0.008 0.006 <0.005

Miscellaneous Inorganics 

Our Reference: UNITS 136495-6 136495-7

Your Reference ------------- SW6 SW7

Date Sampled ------------ 27/10/2015 27/10/2015

Type of sample water water

Date prepared - 27/10/2015 27/10/2015 

Date analysed - 27/10/2015 27/10/2015 

pH pH Units 7.1 7.0

Electrical Conductivity μS/cm 240 280

Total Dissolved Solids (grav) mg/L 140 170

Total Suspended Solids mg/L <5 <5

Total Nitrogen in water mg/L 0.3 0.3

Nitrate as N in water mg/L 0.072 0.01

Nitrite as N in water mg/L <0.005 <0.005 

Ammonia as N in water mg/L 0.014 0.009 

Phosphate as P in water mg/L 0.011 <0.005
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date prepared - 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015 

Date analysed - 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015 

Calcium - Dissolved mg/L 16 16 12 19 20

Potassium - Dissolved mg/L 1.8 2.4 2.5 2.6 2.6

Sodium - Dissolved mg/L 30 38 17 25 56

Magnesium - Dissolved mg/L 3.3 4.5 3.1 4.3 7.4

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 39 34 34 44 51

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 39 34 34 44 51

Chloride, Cl mg/L 43 58 29 38 81

Sulphate, SO4 mg/L 21 24 21 25 29

Ionic Balance % -0.63 0.97 -7.9 0.38 2.9

Ion Balance 

Our Reference: UNITS 136495-6 136495-7

Your Reference ------------- SW6 SW7

Date Sampled ------------ 27/10/2015 27/10/2015

Type of sample water water

Date prepared - 27/10/2015 27/10/2015 

Date analysed - 27/10/2015 27/10/2015 

Calcium - Dissolved mg/L 18 19

Potassium - Dissolved mg/L 1.9 1.9

Sodium - Dissolved mg/L 32 39

Magnesium - Dissolved mg/L 4.7 6.8

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 44 40

Carbonate Alkalinity as CaCO3 mg/L <5 <5

Total Alkalinity  as CaCO3 mg/L 44 40

Chloride, Cl mg/L 48 62

Sulphate, SO4 mg/L 23 26

Ionic Balance % 1.5 2.4
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 136495-1 136495-2 136495-3 136495-4 136495-5

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/10/2015 27/10/2015 27/10/2015 27/10/2015 27/10/2015

Type of sample water water water water water

Date prepared - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 28/10/2015 28/10/2015 28/10/2015 

Phosphorus - Total mg/L <0.05 0.09 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 136495-6 136495-7

Your Reference ------------- SW6 SW7

Date Sampled ------------ 27/10/2015 27/10/2015

Type of sample water water

Date prepared - 28/10/2015 28/10/2015 

Date analysed - 28/10/2015 28/10/2015 

Phosphorus - Total mg/L <0.05 <0.05 
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 28/10/2
015

136495-1 28/10/2015 || 30/10/2015 LCS-W2 28/10/2015

Date analysed - 29/10/2
015

136495-1 29/10/2015 || 30/10/2015 LCS-W2 29/10/2015

TRH C6 - C9 μg/L 10 Org-016 <10 136495-1 <10 || <10 LCS-W2 112%

TRH C6 - C10 μg/L 10 Org-016 <10 136495-1 <10 || <10 LCS-W2 112%

Benzene μg/L 1 Org-016 <1 136495-1 <1 || <1 LCS-W2 112%

Toluene μg/L 1 Org-016 <1 136495-1 <1 || <1 LCS-W2 107%

Ethylbenzene μg/L 1 Org-016 <1 136495-1 <1 || <1 LCS-W2 108%

m+p-xylene μg/L 2 Org-016 <2 136495-1 <2 || <2 LCS-W2 116%

o-xylene μg/L 1 Org-016 <1 136495-1 <1 || <1 LCS-W2 118%

Naphthalene μg/L 1 Org-013 <1 136495-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 115 136495-1 113 || 124 || RPD: 9 LCS-W2 109%

Surrogate toluene-d8 % Org-016 93 136495-1 95 || 94 || RPD: 1 LCS-W2 91%

Surrogate 4-BFB % Org-016 85 136495-1 88 || 84 || RPD: 5 LCS-W2 106%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 28/10/2
015

136495-1 28/10/2015 || 28/10/2015 LCS-W1 28/10/2015

Date analysed - 29/10/2
015

136495-1 29/10/2015 || 29/10/2015 LCS-W1 29/10/2015

TRH C10 - C14 μg/L 50 Org-003 [NT] 136495-1 <50 || <50 LCS-W1 70%

TRH C15 - C28 μg/L 100 Org-003 [NT] 136495-1 <100 || <100 LCS-W1 117%

TRH C29 - C36 μg/L 100 Org-003 [NT] 136495-1 <100 || <100 LCS-W1 118%

TRH >C10 - C16 μg/L 50 Org-003 [NT] 136495-1 <50 || <50 LCS-W1 70%

TRH >C16 - C34 μg/L 100 Org-003 [NT] 136495-1 <100 || <100 LCS-W1 117%

TRH >C34 - C40 μg/L 100 Org-003 [NT] 136495-1 <100 || <100 LCS-W1 118%

Surrogate o-Terphenyl % Org-003 90 136495-1 105 || 102 || RPD: 3 LCS-W1 93%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 28/10/2
015

136495-1 28/10/2015 || 28/10/2015 LCS-W1 28/10/2015

Date analysed - 28/10/2
015

136495-1 28/10/2015 || 28/10/2015 LCS-W1 28/10/2015

Naphthalene μg/L 1 Org-012 <1 136495-1 <1 || <1 LCS-W1 82%

Acenaphthylene μg/L 1 Org-012 <1 136495-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 136495-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 136495-1 <1 || <1 LCS-W1 74%

Phenanthrene μg/L 1 Org-012 <1 136495-1 <1 || <1 LCS-W1 66%

Anthracene μg/L 1 Org-012 <1 136495-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 136495-1 <1 || <1 LCS-W1 67%

Pyrene μg/L 1 Org-012 <1 136495-1 <1 || <1 LCS-W1 79%

Benzo(a)anthracene μg/L 1 Org-012 <1 136495-1 <1 || <1 [NR] [NR]

Page 12 of  20Envirolab Reference: 136495
Revision No:                R 00



Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 136495-1 <1 || <1 LCS-W1 86%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 136495-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 136495-1 <1 || <1 LCS-W1 74%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 136495-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 136495-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 136495-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 60 136495-1 90 || 92 || RPD: 2 LCS-W1 82%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 28/10/2
015

136495-3 28/10/2015 || 28/10/2015 LCS-W1 28/10/2015

Date analysed - 28/10/2
015

136495-3 28/10/2015 || 28/10/2015 LCS-W1 28/10/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136495-3 <1 || <1 LCS-W1 102%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136495-3 3 || 3 || RPD: 0 LCS-W1 103%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136495-3 <1 || <1 LCS-W1 103%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136495-3 16 || 16 || RPD: 0 LCS-W1 107%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136495-3 <1 || <1 LCS-W1 101%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 136495-3 <0.05 || <0.05 LCS-W1 103%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 136495-3 <0.1 || <0.1 LCS-W1 101%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 136495-3 520 || 520 || RPD: 0 LCS-W1 109%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 136495-3 16 || 16 || RPD: 0 LCS-W1 103%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136495-3 <1 || <1 LCS-W1 95%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 29/10/2
015

136495-4 28/10/2015 || 28/10/2015 LCS-W1 29/10/2015

Date analysed - 29/10/2
015

136495-4 28/10/2015 || 28/10/2015 LCS-W1 29/10/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 136495-4 <1 ||  [N/T] LCS-W1 102%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 136495-4 7 ||  [N/T] LCS-W1 102%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 136495-4 <1 ||  [N/T] LCS-W1 106%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 136495-4 86 ||  [N/T] LCS-W1 106%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 136495-4 1 ||  [N/T] LCS-W1 101%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 136495-4 <0.05 || <0.05 LCS-W1 103%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 136495-4 <0.1 ||  [N/T] LCS-W1 105%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 136495-4 240 ||  [N/T] LCS-W1 117%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 136495-4 14 ||  [N/T] LCS-W1 102%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 136495-4 <1 ||  [N/T] LCS-W1 97%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 136495-4 190 ||  [N/T] LCS-W1 112%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 27/10/2
015

136495-1 27/10/2015 || 27/10/2015 LCS-W1 27/10/2015

Date analysed - 27/10/2
015

136495-1 27/10/2015 || 27/10/2015 LCS-W1 27/10/2015

pH pH Units Inorg-001 [NT] 136495-1 7.0 || 6.9 || RPD: 1 LCS-W1 100%

Electrical Conductivity μS/cm 1 Inorg-002 <1 136495-1 220 || 210 || RPD: 5 LCS-W1 98%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 136495-1 120 || 130 || RPD: 8 LCS-W1 95%

Total Suspended Solids mg/L 5 Inorg-019 <5 136495-1 <5 || NT LCS-W1 82%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 136495-1 0.6 || 0.6 || RPD: 0 LCS-W1 97%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 136495-1 0.22 || 0.22 || RPD: 0 LCS-W1 101%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 136495-1 <0.005 || <0.005 LCS-W1 113%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 136495-1 0.020 || 0.022 || RPD: 10 LCS-W1 103%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 136495-1 0.026 || 0.026 || RPD: 0 LCS-W1 97%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 27/10/2
015

136495-1 27/10/2015 || 27/10/2015 LCS-W1 27/10/2015

Date analysed - 27/10/2
015

136495-1 27/10/2015 || 27/10/2015 LCS-W1 27/10/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136495-1 16 ||  [N/T] LCS-W1 104%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136495-1 1.8 ||  [N/T] LCS-W1 107%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136495-1 30 ||  [N/T] LCS-W1 100%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136495-1 3.3 ||  [N/T] LCS-W1 103%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 136495-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 136495-1 39 || 37 || RPD: 5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 136495-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 136495-1 39 || 37 || RPD: 5 LCS-W1 107%

Chloride, Cl mg/L 1 Inorg-081 <1 136495-1 43 || 43 || RPD: 0 LCS-W1 95%

Sulphate, SO4 mg/L 1 Inorg-081 <1 136495-1 21 || 22 || RPD: 5 LCS-W1 104%

Ionic Balance % Inorg-041 [NT] 136495-1 -0.63 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 28/10/2
015

136495-1 28/10/2015 || 28/10/2015 LCS-W1 28/10/2015

Date analysed - 28/10/2
015

136495-1 28/10/2015 || 28/10/2015 LCS-W1 28/10/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 136495-1 <0.05 || <0.05 LCS-W1 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 136495-2 28/10/2015

Date analysed - [NT] [NT] 136495-2 29/10/2015

TRH C10 - C14 μg/L [NT] [NT] 136495-2 120%

TRH C15 - C28 μg/L [NT] [NT] 136495-2 101%

TRH C29 - C36 μg/L [NT] [NT] 136495-2 91%

TRH >C10 - C16 μg/L [NT] [NT] 136495-2 120%

TRH >C16 - C34 μg/L [NT] [NT] 136495-2 101%

TRH >C34 - C40 μg/L [NT] [NT] 136495-2 91%

Surrogate o-Terphenyl % [NT] [NT] 136495-2 85%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 136495-2 28/10/2015

Date analysed - [NT] [NT] 136495-2 28/10/2015

Naphthalene μg/L [NT] [NT] 136495-2 71%

Acenaphthylene μg/L [NT] [NT] [NR] [NR]

Acenaphthene μg/L [NT] [NT] [NR] [NR]

Fluorene μg/L [NT] [NT] 136495-2 70%

Phenanthrene μg/L [NT] [NT] 136495-2 67%

Anthracene μg/L [NT] [NT] [NR] [NR]

Fluoranthene μg/L [NT] [NT] 136495-2 63%

Pyrene μg/L [NT] [NT] 136495-2 72%

Benzo(a)anthracene μg/L [NT] [NT] [NR] [NR]

Chrysene μg/L [NT] [NT] 136495-2 78%

Benzo(b,j+k)fluoranthene μg/L [NT] [NT] [NR] [NR]

Benzo(a)pyrene μg/L [NT] [NT] 136495-2 69%

Indeno(1,2,3-c,d)pyrene μg/L [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene μg/L [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene μg/L [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-d14 % [NT] [NT] 136495-2 69%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 136495-2 28/10/2015

Date analysed - [NT] [NT] 136495-2 28/10/2015

Arsenic-Dissolved μg/L [NT] [NT] 136495-2 99%

Copper-Dissolved μg/L [NT] [NT] 136495-2 100%

Lead-Dissolved μg/L [NT] [NT] 136495-2 102%

Zinc-Dissolved μg/L [NT] [NT] 136495-2 104%

Nickel-Dissolved μg/L [NT] [NT] 136495-2 95%

Mercury-Dissolved μg/L [NT] [NT] 136495-2 99%

Cadmium-Dissolved μg/L [NT] [NT] 136495-2 102%

Iron-Dissolved μg/L [NT] [NT] 136495-2 88%

Manganese-Dissolved μg/L [NT] [NT] 136495-2 98%

Chromium-Dissolved μg/L [NT] [NT] 136495-2 93%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 136495-1 28/10/2015 || 28/10/2015 136495-2 28/10/2015

Date analysed - 136495-1 28/10/2015 || 28/10/2015 136495-2 28/10/2015

Arsenic-Total μg/L 136495-1 <1 || <1 136495-2 98%

Copper-Total μg/L 136495-1 5 || 5 || RPD: 0 136495-2 99%

Lead-Total μg/L 136495-1 1 || 2 || RPD: 67 136495-2 101%

Zinc-Total μg/L 136495-1 19 || 20 || RPD: 5 136495-2 105%

Nickel-Total μg/L 136495-1 <1 || <1 136495-2 95%

Cadmium-Total μg/L 136495-1 <0.1 || <0.1 136495-2 103%

Iron-Total μg/L 136495-1 600 || 650 || RPD: 8 136495-2 109%

Manganese-Total μg/L 136495-1 13 || 14 || RPD: 7 136495-2 99%

Chromium-Total μg/L 136495-1 <1 || <1 136495-2 94%

Aluminium-Total μg/L 136495-1 360 || 360 || RPD: 0 136495-2 119%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 136495-6 27/10/2015 || 27/10/2015 136495-2 27/10/2015

Date analysed - 136495-6 27/10/2015 || 27/10/2015 136495-2 27/10/2015

Total Dissolved Solids 
(grav)

mg/L 136495-6 140 || NT [NR] [NR]

Total Suspended Solids mg/L 136495-6 <5 || <5 [NR] [NR]

Total Nitrogen in water mg/L 136495-6 0.3 ||  [N/T] 136495-2 103%

Nitrate as N in water mg/L 136495-6 0.072 ||  [N/T] 136495-2 77%

Nitrite as N in water mg/L 136495-6 <0.005 ||  [N/T] 136495-2 96%

Ammonia as N in water mg/L 136495-6 0.014 ||  [N/T] 136495-2 100%

Phosphate as P in water mg/L 136495-6 0.011 ||  [N/T] 136495-2 81%
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Client Reference: 30011560, NBHP - Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 136495-4 27/10/2015 || 27/10/2015 136495-5 27/10/2015

Date analysed - 136495-4 27/10/2015 || 27/10/2015 136495-5 27/10/2015

Calcium - Dissolved mg/L 136495-4 19 || 20 || RPD: 5 136495-5 124%

Potassium - Dissolved mg/L 136495-4 2.6 || 2.6 || RPD: 0 136495-5 107%

Sodium - Dissolved mg/L 136495-4 25 || 26 || RPD: 4 136495-5 92%

Magnesium - Dissolved mg/L 136495-4 4.3 || 4.4 || RPD: 2 136495-5 123%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 136495-2 28/10/2015

Date analysed - [NT] [NT] 136495-2 28/10/2015

Phosphorus - Total mg/L [NT] [NT] 136495-2 107%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 136495-2 27/10/2015

Date analysed - [NT] [NT] 136495-2 27/10/2015

Calcium - Dissolved mg/L [NT] [NT] [NR] [NR]

Potassium - Dissolved mg/L [NT] [NT] [NR] [NR]

Sodium - Dissolved mg/L [NT] [NT] [NR] [NR]

Magnesium - Dissolved mg/L [NT] [NT] [NR] [NR]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Chloride, Cl mg/L [NT] [NT] 136495-2 130%

Sulphate, SO4 mg/L [NT] [NT] 136495-2 112%

Ionic Balance % [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP - Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference 30011560, NBHP Water Quality Monitoring 
Envirolab Reference 136917 
Date Sample Received 04/11/2015 
Date Instructions Received 04/11/2015 
Date Results Expected to be Reported 11/11/2015 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 
No. of Samples Provided 20 Waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 3.5 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 136917
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP Water Quality Monitoring
No. of samples: 20 Waters
Date samples received / completed instructions received 04/11/15 / 04/11/15

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 11/11/15 / 10/11/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Page 1 of  30Envirolab Reference: 136917
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 06/11/2015 06/11/2015 06/11/2015 06/11/2015 06/11/2015 

Date analysed - 07/11/2015 07/11/2015 07/11/2015 07/11/2015 07/11/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 100 102 103 105 106

Surrogate toluene-d8 % 103 104 104 102 104

Surrogate 4-BFB % 89 88 87 86 87

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 06/11/2015 06/11/2015 06/11/2015 06/11/2015 06/11/2015 

Date analysed - 07/11/2015 07/11/2015 07/11/2015 07/11/2015 07/11/2015 

TRH C6 - C9 μg/L <10 48 <10 <10 <10

TRH C6 - C10 μg/L <10 53 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 20 <10 <10 <10

Benzene μg/L <1 33 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 106 93 107 108 109

Surrogate toluene-d8 % 103 94 102 102 103

Surrogate 4-BFB % 88 87 86 87 85
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 136917-11 136917-12 136917-13 136917-14 136917-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 4/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 06/11/2015 06/11/2015 06/11/2015 06/11/2015 06/11/2015 

Date analysed - 07/11/2015 07/11/2015 07/11/2015 07/11/2015 07/11/2015 

TRH C6 - C9 μg/L 47 <10 <10 <10 <10

TRH C6 - C10 μg/L 50 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 20 <10 <10 <10 <10

Benzene μg/L 31 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 88 105 111 112 112

Surrogate toluene-d8 % 93 104 103 104 104

Surrogate 4-BFB % 92 86 86 85 86

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 136917-16 136917-17 136917-18 136917-19 136917-20

Your Reference ------------- SW5 SW6 DUP2 Trip Blank Trip Spike

Date Sampled ------------ 3/11/2015 4/11/2015 4/11/2015 2/11/2015 2/11/2015

Type of sample Water Water Water Water Water

Date extracted - 06/11/2015 06/11/2015 06/11/2015 06/11/2015 06/11/2015 

Date analysed - 07/11/2015 07/11/2015 07/11/2015 07/11/2015 07/11/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 83%

Toluene μg/L <1 <1 <1 <1 95%

Ethylbenzene μg/L <1 <1 <1 <1 90%

m+p-xylene μg/L <2 <2 <2 <2 97%

o-xylene μg/L <1 <1 <1 <1 98%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 111 112 103 104 90

Surrogate toluene-d8 % 102 103 103 99 97

Surrogate 4-BFB % 85 85 87 86 107
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 06/11/2015 06/11/2015 06/11/2015 06/11/2015 06/11/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 86 65 85 96 96

svTRH (C10-C40) in Water 

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 06/11/2015 06/11/2015 06/11/2015 06/11/2015 06/11/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 80 91 79 90 92

svTRH (C10-C40) in Water 

Our Reference: UNITS 136917-11 136917-12 136917-13 136917-14 136917-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 4/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 06/11/2015 06/11/2015 06/11/2015 06/11/2015 06/11/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 81 88 72 88 93
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 136917-16 136917-17 136917-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 3/11/2015 4/11/2015 4/11/2015

Type of sample Water Water Water

Date extracted - 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 06/11/2015 06/11/2015 06/11/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 90 89 89
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 5/11/2015 5/11/2015 5/11/2015 5/11/2015 5/11/2015 

Date analysed - 6/11/2015 6/11/2015 6/11/2015 6/11/2015 6/11/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 83 93 77 81 79
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 5/11/2015 5/11/2015 5/11/2015 5/11/2015 5/11/2015 

Date analysed - 6/11/2015 6/11/2015 6/11/2015 6/11/2015 6/11/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 75 82 84 78 95
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 136917-11 136917-12 136917-13 136917-14 136917-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 4/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date extracted - 5/11/2015 5/11/2015 5/11/2015 06/11/2015 06/11/2015 

Date analysed - 6/11/2015 6/11/2015 6/11/2015 06/11/2015 06/11/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 101 83 75 81 75
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 136917-16 136917-17 136917-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 3/11/2015 4/11/2015 4/11/2015

Type of sample Water Water Water

Date extracted - 06/11/2015 06/11/2015 06/11/2015 

Date analysed - 06/11/2015 06/11/2015 06/11/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 89 90 81
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 16 <1 7 20 <1

Lead-Dissolved μg/L 17 <1 5 13 <1

Zinc-Dissolved μg/L 180 6 21 530 6

Nickel-Dissolved μg/L 25 4 4 110 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.5 <0.1 <0.1 1.1 <0.1

Iron-Dissolved μg/L 16 11 100 5,900 <10

Manganese-Dissolved μg/L 53 210 200 950 9

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 11 <1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 2 4 23 190 4

Nickel-Dissolved μg/L <1 <1 5 38 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 15 13 32,000 15

Manganese-Dissolved μg/L 9 17 280 1,500 <5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 136917-11 136917-12 136917-13 136917-14 136917-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 4/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 5 4 4 9

Lead-Dissolved μg/L <1 <1 2 1 <1

Zinc-Dissolved μg/L 4 15 17 17 80

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 15 240 210 360 77

Manganese-Dissolved μg/L 16 6 6 13 5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 136917-16 136917-17 136917-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 3/11/2015 4/11/2015 4/11/2015

Type of sample Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 6 6 5

Lead-Dissolved μg/L 1 2 <1

Zinc-Dissolved μg/L 12 18 18

Nickel-Dissolved μg/L 1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 750 190 240

Manganese-Dissolved μg/L 57 <5 7

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Aluminium-Total μg/L 24,000 3,700 14,000 13,000 1,500

Iron-Total μg/L 14,000 5,000 13,000 13,000 190

Manganese-Total μg/L 100 270 220 920 10

HM in water - total 

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Aluminium-Total μg/L 4,300 5,400 2,700 3,000 1,100 

Iron-Total μg/L 1,100 2,100 81,000 40,000 910

Manganese-Total μg/L 11 25 350 1,600 6

HM in water - total 

Our Reference: UNITS 136917-11 136917-12 136917-13 136917-14 136917-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 4/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 9 7 6 14

Lead-Total μg/L [NA] 4 5 2 3

Zinc-Total μg/L [NA] 32 28 21 100

Nickel-Total μg/L [NA] 3 <1 <1 <1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] 4 1 <1 1

Aluminium-Total μg/L 4,900 1,600 860 330 710

Iron-Total μg/L 1,900 1,700 760 910 350

Manganese-Total μg/L 25 22 15 18 13
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 136917-16 136917-17 136917-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 3/11/2015 4/11/2015 4/11/2015

Type of sample Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 9 11 9

Lead-Total μg/L 4 4 4

Zinc-Total μg/L 23 28 29

Nickel-Total μg/L 2 <1 3

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L 1 2 4

Aluminium-Total μg/L 1,100 680 1,500

Iron-Total μg/L 2,300 560 1,700

Manganese-Total μg/L 86 12 22
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

pH pH Units 4.5 6.1 4.0 3.9 5.4

Electrical Conductivity μS/cm 860 1,500 580 3,500 180

Total Dissolved Solids (grav) mg/L 420 1,000 340 2,200 77

Nitrate as N in water mg/L <0.005 0.069 0.078 0.04 0.065

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.022 0.024 <0.005 0.088 <0.005

Total Nitrogen in water mg/L 0.3 0.6 0.4 0.5 0.1

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

pH pH Units 5.3 4.8 4.4 4.8 4.4

Electrical Conductivity μS/cm 190 170 200 1,700 180

Total Dissolved Solids (grav) mg/L 110 87 130 1,000 96

Nitrate as N in water mg/L 0.43 0.073 <0.005 <0.005 2.0

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L <0.005 <0.005 <0.005 0.079 <0.005

Total Nitrogen in water mg/L 0.5 <0.1 <0.1 0.2 2.7

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 136917-12 136917-13 136917-14 136917-15 136917-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

pH pH Units 6.5 6.3 6.4 6.4 6.5

Electrical Conductivity μS/cm 190 100 140 120 380

Total Dissolved Solids (grav) mg/L 120 57 91 88 240

Nitrate as N in water mg/L 0.16 0.091 0.058 0.29 0.084

Phosphate as P in water mg/L 0.021 0.032 0.011 <0.005 <0.005 

Ammonia as N in water mg/L 0.007 0.051 0.045 <0.005 <0.005 

Total Nitrogen in water mg/L 0.6 0.8 0.5 0.8 0.7

Nitrite as N in water mg/L 0.007 0.008 <0.005 0.008 0.007 

Total Suspended Solids mg/L 12 11 <5 <5 130
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 136917-17

Your Reference ------------- SW6

Date Sampled ------------ 4/11/2015

Type of sample Water

Date prepared - 04/11/2015

Date analysed - 04/11/2015

pH pH Units 6.4

Electrical Conductivity μS/cm 85

Total Dissolved Solids (grav) mg/L 42

Nitrate as N in water mg/L 0.096

Phosphate as P in water mg/L 0.019

Ammonia as N in water mg/L 0.016

Total Nitrogen in water mg/L 0.5

Nitrite as N in water mg/L 0.005

Total Suspended Solids mg/L <5
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Calcium - Dissolved mg/L 5.6 66 3.2 16 1.8

Potassium - Dissolved mg/L 0.7 2.0 0.9 6.1 1.5

Sodium - Dissolved mg/L 160 250 89 670 28

Magnesium - Dissolved mg/L 14 21 11 88 2.0

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 75 <5 <5 23

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 75 <5 <5 23

Sulphate, SO4 mg/L 30 43 17 110 7

Chloride, Cl mg/L 260 400 160 1,100 37

Ionic Balance % 2.2 7.4 -0.030 6.4 -3.6

Ion Balance 

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Calcium - Dissolved mg/L 3.2 2.9 1.1 3.5 <0.5

Potassium - Dissolved mg/L 0.5 <0.5 1.0 2.8 <0.5

Sodium - Dissolved mg/L 27 24 27 340 25

Magnesium - Dissolved mg/L 3.0 2.3 4.6 34 2.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 12 <5 <5 9 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 12 <5 <5 9 <5

Sulphate, SO4 mg/L 4 5 4 190 3

Chloride, Cl mg/L 49 46 58 440 43

Ionic Balance % -2.7 -1.3 -2.1 3.9 1.4
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 136917-12 136917-13 136917-14 136917-15 136917-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Date analysed - 04/11/2015 04/11/2015 04/11/2015 04/11/2015 04/11/2015 

Calcium - Dissolved mg/L 14 6.8 10 11 22

Potassium - Dissolved mg/L 1.7 1.6 2.1 2.0 3.1

Sodium - Dissolved mg/L 19 11 13 9.8 47

Magnesium - Dissolved mg/L 2.7 1.7 2.3 1.9 7.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 39 22 33 30 59

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 39 22 33 30 59

Sulphate, SO4 mg/L 7 4 7 7 19

Chloride, Cl mg/L 34 15 26 14 74

Ionic Balance % -3.2 1.7 -6.5 1.7 2.3

Ion Balance 

Our Reference: UNITS 136917-17

Your Reference ------------- SW6

Date Sampled ------------ 4/11/2015

Type of sample Water

Date prepared - 04/11/2015

Date analysed - 04/11/2015

Calcium - Dissolved mg/L 6.8

Potassium - Dissolved mg/L 1.5

Sodium - Dissolved mg/L 8.1

Magnesium - Dissolved mg/L 1.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 22

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 22

Sulphate, SO4 mg/L 3

Chloride, Cl mg/L 12

Ionic Balance % -0.61
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Client Reference: 30011560, NBHP Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 136917-1 136917-2 136917-3 136917-4 136917-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 3/11/2015 3/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Phosphorus - Total mg/L 0.3 0.1 0.1 0.1 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 136917-6 136917-7 136917-8 136917-9 136917-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 4/11/2015 4/11/2015 3/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 0.1 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 136917-12 136917-13 136917-14 136917-15 136917-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 4/11/2015 4/11/2015 4/11/2015 3/11/2015 3/11/2015

Type of sample Water Water Water Water Water

Date prepared - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Date analysed - 05/11/2015 05/11/2015 05/11/2015 05/11/2015 05/11/2015 

Phosphorus - Total mg/L 0.09 0.09 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 136917-17

Your Reference ------------- SW6

Date Sampled ------------ 4/11/2015

Type of sample Water

Date prepared - 05/11/2015

Date analysed - 05/11/2015

Phosphorus - Total mg/L 0.06

Page 18 of  30Envirolab Reference: 136917
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 
4110-B.

 Inorg-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 06/11/2
015

136917-7 06/11/2015 || 06/11/2015 LCS-W3 06/11/2015

Date analysed - 07/11/2
015

136917-7 07/11/2015 || 07/11/2015 LCS-W3 07/11/2015

TRH C6 - C9 μg/L 10 Org-016 <10 136917-7 48 || 45 || RPD: 6 LCS-W3 93%

TRH C6 - C10 μg/L 10 Org-016 <10 136917-7 53 || 49 || RPD: 8 LCS-W3 93%

Benzene μg/L 1 Org-016 <1 136917-7 33 || 31 || RPD: 6 LCS-W3 93%

Toluene μg/L 1 Org-016 <1 136917-7 <1 || <1 LCS-W3 96%

Ethylbenzene μg/L 1 Org-016 <1 136917-7 <1 || <1 LCS-W3 91%

m+p-xylene μg/L 2 Org-016 <2 136917-7 <2 || <2 LCS-W3 92%

o-xylene μg/L 1 Org-016 <1 136917-7 <1 || <1 LCS-W3 95%

Naphthalene μg/L 1 Org-013 <1 136917-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 98 136917-7 93 || 88 || RPD: 6 LCS-W3 92%

Surrogate toluene-d8 % Org-016 104 136917-7 94 || 97 || RPD: 3 LCS-W3 101%

Surrogate 4-BFB % Org-016 90 136917-7 87 || 89 || RPD: 2 LCS-W3 102%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 05/11/2
015

136917-1 04/11/2015 || 04/11/2015 LCS-W1 05/11/2015

Date analysed - 06/11/2
015

136917-1 06/11/2015 || 06/11/2015 LCS-W1 05/11/2015

TRH C10 - C14 μg/L 50 Org-003 <50 136917-1 <50 || <50 LCS-W1 97%

TRH C15 - C28 μg/L 100 Org-003 <100 136917-1 <100 || <100 LCS-W1 82%

TRH C29 - C36 μg/L 100 Org-003 <100 136917-1 <100 || <100 LCS-W1 72%

TRH >C10 - C16 μg/L 50 Org-003 <50 136917-1 <50 || <50 LCS-W1 97%

TRH >C16 - C34 μg/L 100 Org-003 <100 136917-1 <100 || <100 LCS-W1 82%

TRH >C34 - C40 μg/L 100 Org-003 <100 136917-1 <100 || <100 LCS-W1 72%

Surrogate o-Terphenyl % Org-003 70 136917-1 86 || 85 || RPD: 1 LCS-W1 83%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 06/11/2
015

136917-1 5/11/2015 || 5/11/2015 LCS-W1 5/11/2015

Date analysed - 06/11/2
015

136917-1 6/11/2015 || 6/11/2015 LCS-W1 6/11/2015

Naphthalene μg/L 1 Org-012 <1 136917-1 <1 || <1 LCS-W1 70%

Acenaphthylene μg/L 1 Org-012 <1 136917-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 136917-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 136917-1 <1 || <1 LCS-W1 72%

Phenanthrene μg/L 1 Org-012 <1 136917-1 <1 || <1 LCS-W1 73%

Anthracene μg/L 1 Org-012 <1 136917-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 136917-1 <1 || <1 LCS-W1 71%

Pyrene μg/L 1 Org-012 <1 136917-1 <1 || <1 LCS-W1 74%

Benzo(a)anthracene μg/L 1 Org-012 <1 136917-1 <1 || <1 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 136917-1 <1 || <1 LCS-W1 71%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 136917-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 136917-1 <1 || <1 LCS-W1 72%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 136917-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 136917-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 136917-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 88 136917-1 83 || 74 || RPD: 11 LCS-W1 81%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 05/11/2
015

136917-4 05/11/2015 || 05/11/2015 LCS-W1 05/11/2015

Date analysed - 05/11/2
015

136917-4 05/11/2015 || 05/11/2015 LCS-W1 05/11/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136917-4 <1 || <1 LCS-W1 99%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136917-4 20 || 22 || RPD: 10 LCS-W1 101%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136917-4 13 || 13 || RPD: 0 LCS-W1 106%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136917-4 530 || 600 || RPD: 12 LCS-W1 100%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136917-4 110 || 120 || RPD: 9 LCS-W1 99%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 136917-4 <0.05 || <0.05 LCS-W1 92%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 136917-4 1.1 || 1.2 || RPD: 9 LCS-W1 98%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 136917-4 5900 || 5900 || RPD: 0 LCS-W1 96%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 136917-4 950 || 1100 || RPD: 15 LCS-W1 101%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 136917-4 <1 || <1 LCS-W1 97%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 05/11/2
015

136917-12 05/11/2015 || 05/11/2015 LCS-W1 05/11/2015

Date analysed - 05/11/2
015

136917-12 05/11/2015 || 05/11/2015 LCS-W1 05/11/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 136917-12 <1 ||  [N/T] LCS-W1 101%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 136917-12 9 ||  [N/T] LCS-W1 103%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 136917-12 4 ||  [N/T] LCS-W1 112%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 136917-12 32 ||  [N/T] LCS-W1 109%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 136917-12 3 ||  [N/T] LCS-W1 99%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 136917-12 <0.05 || <0.05 LCS-W1 92%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 136917-12 <0.1 ||  [N/T] LCS-W1 102%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 136917-12 4 ||  [N/T] LCS-W1 94%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 136917-12 1600 ||  [N/T] LCS-W1 102%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 136917-12 1700 ||  [N/T] LCS-W1 94%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 136917-12 22 ||  [N/T] LCS-W1 98%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 04/11/2
015

136917-1 04/11/2015 || 04/11/2015 LCS-W1 04/11/2015

Date analysed - 04/11/2
015

136917-1 04/11/2015 || 04/11/2015 LCS-W1 04/11/2015

pH pH Units Inorg-001 [NT] 136917-1 4.5 || 4.5 || RPD: 0 LCS-W1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 136917-1 860 || 840 || RPD: 2 LCS-W1 102%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 136917-1 420 || 440 || RPD: 5 LCS-W1 104%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 136917-1 <0.005 || <0.005 LCS-W1 101%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 136917-1 <0.005 || <0.005 LCS-W1 94%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 136917-1 0.022 || 0.018 || RPD: 20 LCS-W1 109%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 136917-1 0.3 || 0.3 || RPD: 0 LCS-W1 96%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 136917-1 <0.005 || <0.005 LCS-W1 115%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 92%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 04/11/2
015

136917-1 04/11/2015 || 04/11/2015 LCS-W1 04/11/2015

Date analysed - 04/11/2
015

136917-1 04/11/2015 || 04/11/2015 LCS-W1 04/11/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136917-1 5.6 ||  [N/T] LCS-W1 105%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136917-1 0.7 ||  [N/T] LCS-W1 101%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136917-1 160 ||  [N/T] LCS-W1 84%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 136917-1 14 ||  [N/T] LCS-W1 104%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 136917-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 136917-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 136917-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 136917-1 <5 || <5 LCS-W1 103%

Sulphate, SO4 mg/L 1 Inorg-081 <1 136917-1 30 || 29 || RPD: 3 LCS-W1 98%

Chloride, Cl mg/L 1 Inorg-081 <1 136917-1 260 || 250 || RPD: 4 LCS-W1 94%

Ionic Balance % Inorg-041 [NT] 136917-1 2.2 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 05/11/2
015

136917-1 05/11/2015 || 05/11/2015 LCS-W1 05/11/2015

Date analysed - 05/11/2
015

136917-1 05/11/2015 || 05/11/2015 LCS-W1 05/11/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 136917-1 0.3 || 0.2 || RPD: 40 LCS-W1 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 136917-11 06/11/2015 || 06/11/2015

Date analysed - 136917-11 07/11/2015 || 07/11/2015

TRH C6 - C9 μg/L 136917-11 47 || 44 || RPD: 7 

TRH C6 - C10 μg/L 136917-11 50 || 48 || RPD: 4 

Benzene μg/L 136917-11 31 || 29 || RPD: 7 

Toluene μg/L 136917-11 <1 || <1

Ethylbenzene μg/L 136917-11 <1 || <1

m+p-xylene μg/L 136917-11 <2 || <2

o-xylene μg/L 136917-11 <1 || <1

Naphthalene μg/L 136917-11 <1 || <1

Surrogate
Dibromofluoromethane

% 136917-11 88 || 83 || RPD: 6 

Surrogate toluene-d8 % 136917-11 93 || 91 || RPD: 2 

Surrogate 4-BFB % 136917-11 92 || 88 || RPD: 4 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 136917-11 05/11/2015 || 05/11/2015 136917-2 04/11/2015

Date analysed - 136917-11 06/11/2015 || 06/11/2015 136917-2 06/11/2015

TRH C10 - C14 μg/L 136917-11 <50 || <50 136917-2 92%

TRH C15 - C28 μg/L 136917-11 <100 || <100 136917-2 78%

TRH C29 - C36 μg/L 136917-11 <100 || <100 136917-2 69%

TRH >C10 - C16 μg/L 136917-11 <50 || <50 136917-2 92%

TRH >C16 - C34 μg/L 136917-11 <100 || <100 136917-2 78%

TRH >C34 - C40 μg/L 136917-11 <100 || <100 136917-2 69%

Surrogate o-Terphenyl % 136917-11 81 || 77 || RPD: 5 136917-2 95%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 136917-11 5/11/2015 || 5/11/2015 136917-2 5/11/2015

Date analysed - 136917-11 6/11/2015 || 6/11/2015 136917-2 6/11/2015

Naphthalene μg/L 136917-11 <1 || <1 136917-2 74%

Acenaphthylene μg/L 136917-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 136917-11 <1 || <1 [NR] [NR]

Fluorene μg/L 136917-11 <1 || <1 136917-2 79%

Phenanthrene μg/L 136917-11 <1 || <1 136917-2 80%

Anthracene μg/L 136917-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 136917-11 <1 || <1 136917-2 78%

Pyrene μg/L 136917-11 <1 || <1 136917-2 81%

Benzo(a)anthracene μg/L 136917-11 <1 || <1 [NR] [NR]

Chrysene μg/L 136917-11 <1 || <1 136917-2 77%

Benzo(b,j+k)fluoranthene μg/L 136917-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 136917-11 <1 || <1 136917-2 68%

Indeno(1,2,3-c,d)pyrene μg/L 136917-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 136917-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 136917-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 136917-11 101 || 98 || RPD: 3 136917-2 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 136917-14 05/11/2015 || 05/11/2015 136917-15 05/11/2015

Date analysed - 136917-14 05/11/2015 || 05/11/2015 136917-15 05/11/2015

Arsenic-Dissolved μg/L 136917-14 <1 || <1 136917-15 100%

Copper-Dissolved μg/L 136917-14 4 || 4 || RPD: 0 136917-15 103%

Lead-Dissolved μg/L 136917-14 1 || <1 136917-15 106%

Zinc-Dissolved μg/L 136917-14 17 || 17 || RPD: 0 136917-15 104%

Nickel-Dissolved μg/L 136917-14 <1 || <1 136917-15 99%

Cadmium-Dissolved μg/L 136917-14 <0.1 || <0.1 136917-15 99%

Iron-Dissolved μg/L 136917-14 360 || 370 || RPD: 3 136917-15 95%

Manganese-Dissolved μg/L 136917-14 13 || 13 || RPD: 0 136917-15 99%

Chromium-Dissolved μg/L 136917-14 <1 || <1 136917-15 95%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 136917-11 05/11/2015 || 05/11/2015 136917-13 05/11/2015

Date analysed - 136917-11 05/11/2015 || 05/11/2015 136917-13 05/11/2015

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] 136917-13 96%

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L 136917-11 4900 || 4900 || RPD: 0 [NR] [NR]

Iron-Total μg/L 136917-11 1900 || 1800 || RPD: 5 [NR] [NR]

Manganese-Total μg/L 136917-11 25 || 26 || RPD: 4 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 136917-12 04/11/2015 || 04/11/2015 136917-2 04/11/2015

Date analysed - 136917-12 04/11/2015 || 04/11/2015 136917-2 04/11/2015

pH pH Units 136917-12 6.5 || 6.5 || RPD: 0 [NR] [NR]

Electrical Conductivity μS/cm 136917-12 190 || 190 || RPD: 0 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 136917-12 120 || 120 || RPD: 0 [NR] [NR]

Nitrate as N in water mg/L 136917-12 0.16 || 0.16 || RPD: 0 136917-2 97%

Phosphate as P in water mg/L 136917-12 0.021 || 0.023 || RPD: 9 136917-2 93%

Ammonia as N in water mg/L 136917-12 0.007 || 0.006 || RPD: 15 136917-2 102%

Total Nitrogen in water mg/L 136917-12 0.6 || 0.7 || RPD: 15 136917-2 98%

Nitrite as N in water mg/L 136917-12 0.007 || 0.007 || RPD: 0 136917-2 111%

Total Suspended Solids mg/L 136917-12 12 || 10 || RPD: 18 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 136917-12 04/11/2015 || 04/11/2015 136917-1 04/11/2015

Date analysed - 136917-12 04/11/2015 || 04/11/2015 136917-1 04/11/2015

Calcium - Dissolved mg/L 136917-12 14 || 14 || RPD: 0 136917-1 94%

Potassium - Dissolved mg/L 136917-12 1.7 || 1.7 || RPD: 0 136917-1 109%

Sodium - Dissolved mg/L 136917-12 19 || 20 || RPD: 5 136917-1 #

Magnesium - Dissolved mg/L 136917-12 2.7 || 2.7 || RPD: 0 136917-1 94%

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 136917-12 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 136917-12 39 || 40 || RPD: 3 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 136917-12 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 136917-12 39 || 40 || RPD: 3 [NR] [NR]

Sulphate, SO4 mg/L 136917-12 7 || 7 || RPD: 0 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Chloride, Cl mg/L 136917-12 34 || 35 || RPD: 3 [NR] [NR]

Ionic Balance % 136917-12 -3.2 || -3.2 || RPD: 0 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 136917-12 05/11/2015 || 05/11/2015 136917-2 05/11/2015

Date analysed - 136917-12 05/11/2015 || 05/11/2015 136917-2 05/11/2015

Phosphorus - Total mg/L 136917-12 0.09 || 0.09 || RPD: 0 136917-2 108%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] LCS-W2 05/11/2015

Date analysed - [NT] [NT] LCS-W2 05/11/2015

Arsenic-Dissolved μg/L [NT] [NT] LCS-W2 100%

Copper-Dissolved μg/L [NT] [NT] LCS-W2 103%

Lead-Dissolved μg/L [NT] [NT] LCS-W2 106%

Zinc-Dissolved μg/L [NT] [NT] LCS-W2 104%

Nickel-Dissolved μg/L [NT] [NT] LCS-W2 99%

Mercury-Dissolved μg/L [NT] [NT] [NR] [NR]

Cadmium-Dissolved μg/L [NT] [NT] LCS-W2 99%

Iron-Dissolved μg/L [NT] [NT] LCS-W2 95%

Manganese-Dissolved μg/L [NT] [NT] LCS-W2 99%

Chromium-Dissolved μg/L [NT] [NT] LCS-W2 95%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 136917-2 05/11/2015

Date analysed - [NT] [NT] 136917-2 05/11/2015

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L [NT] [NT] 136917-2 #

Iron-Total μg/L [NT] [NT] 136917-2 #

Manganese-Total μg/L [NT] [NT] 136917-2 #
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 136917-4 04/11/2015 || 04/11/2015 136917-2 04/11/2015

Date analysed - 136917-4 04/11/2015 || 04/11/2015 136917-2 04/11/2015

Calcium - Dissolved mg/L 136917-4 16 || 16 || RPD: 0 [NR] [NR]

Potassium - Dissolved mg/L 136917-4 6.1 || 6.4 || RPD: 5 [NR] [NR]

Sodium - Dissolved mg/L 136917-4 670 || 700 || RPD: 4 [NR] [NR]

Magnesium - Dissolved mg/L 136917-4 88 || 88 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 136917-4 110 ||  [N/T] 136917-2 104%

Chloride, Cl mg/L 136917-4 1100 ||  [N/T] 136917-2 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 136917-12 04/11/2015 || 04/11/2015

Date analysed - 136917-12 04/11/2015 || 04/11/2015

Calcium - Dissolved mg/L 136917-12 14 || 14 || RPD: 0 

Potassium - Dissolved mg/L 136917-12 1.7 || 1.7 || RPD: 0 

Sodium - Dissolved mg/L 136917-12 19 || 20 || RPD: 5 

Magnesium - Dissolved mg/L 136917-12 2.7 || 2.7 || RPD: 0 

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 136917-12 <5 || <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 136917-12 39 || 40 || RPD: 3 

Carbonate Alkalinity as 

CaCO3

mg/L 136917-12 <5 || <5

Total Alkalinity  as CaCO3 mg/L 136917-12 39 || 40 || RPD: 3 

Sulphate, SO4 mg/L 136917-12 7 || 7 || RPD: 0 

Chloride, Cl mg/L 136917-12 34 || 35 || RPD: 3 

Ionic Balance % 136917-12 -3.2 || -3.2 || RPD: 0 
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Client Reference: 30011560, NBHP Water Quality Monitoring

Report Comments:
ION_BALANCE: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference 30011560, NBHP Water Quality Monitoring 
Envirolab Reference 138437 
Date Sample Received 02/12/2015 
Date Instructions Received 02/12/2015 
Date Results Expected to be Reported 09/12/2015 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 
No. of Samples Provided 20 Waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 3.9 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 138437
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP Water Quality Monitoring
No. of samples: 20 Waters
Date samples received / completed instructions received 2/12/2015 / 2/12/2015

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 9/12/15 / 9/12/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 99 98 99 99 100

Surrogate toluene-d8 % 96 96 96 96 97

Surrogate 4-BFB % 94 95 96 93 91

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L <10 35 <10 <10 <10

TRH C6 - C10 μg/L <10 35 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 17 <10 <10 <10

Benzene μg/L <1 18 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 101 96 101 100 100

Surrogate toluene-d8 % 96 93 96 96 96

Surrogate 4-BFB % 90 95 93 93 95
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L 34 <10 <10 <10 <10

TRH C6 - C10 μg/L 34 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 16 <10 <10 <10 <10

Benzene μg/L 18 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 97 101 101 102 101

Surrogate toluene-d8 % 93 96 96 96 96

Surrogate 4-BFB % 94 95 96 98 92

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-16 138437-17 138437-18 138437-19 138437-20

Your Reference ------------- SW5 SW6 DUP2 Trip Blank Trip Spike

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 30/11/2015 30/11/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 95%

Toluene μg/L <1 <1 <1 <1 94%

Ethylbenzene μg/L <1 <1 <1 <1 93%

m+p-xylene μg/L <2 <2 <2 <2 95%

o-xylene μg/L <1 <1 <1 <1 96%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 102 102 102 101 99

Surrogate toluene-d8 % 96 96 96 96 95

Surrogate 4-BFB % 96 90 97 93 99
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

TRH C10 - C14 μg/L <50 80 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 96 99 98 94 93

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 98 90 108 89 98

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 79 73 76 77 100
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 97 87 95
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 129 119 102 111 101
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 116 100 110 93 101
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 85 82 64 81 102
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 104 95 104

Page 9 of  29Envirolab Reference: 138437
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 16 <1 7 2 <1

Lead-Dissolved μg/L 12 <1 5 <1 <1

Zinc-Dissolved μg/L 180 15 21 45 4

Nickel-Dissolved μg/L 25 4 3 16 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.5 <0.1 <0.1 0.3 <0.1

Iron-Dissolved μg/L 12 14 110 45 <10

Manganese-Dissolved μg/L 51 180 140 120 7

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 9 <1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 3 2 24 170 3

Nickel-Dissolved μg/L <1 <1 5 36 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 29 170 30,000 17

Manganese-Dissolved μg/L 8 20 290 1,300 5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 <1 <1 4

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 3 6 7 7 36

Nickel-Dissolved μg/L <1 <1 <1 <1 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 34 180 150 220 79

Manganese-Dissolved μg/L 21 11 37 32 29

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 1 1 2

Lead-Dissolved μg/L <1 <1 <1

Zinc-Dissolved μg/L 11 6 6

Nickel-Dissolved μg/L 2 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 270 320 190

Manganese-Dissolved μg/L 130 17 11

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Aluminium-Total μg/L 22,000 5,000 8,100 2,800 1,200 

Iron-Total μg/L 10,000 5,100 2,700 5,400 400

Manganese-Total μg/L 96 270 150 140 10

HM in water - total 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Aluminium-Total μg/L 3,000 10,000 2,700 5,000 2,200 

Iron-Total μg/L 450 3,200 58,000 37,000 1,800

Manganese-Total μg/L 10 36 320 1,400 15

HM in water - total 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 2 1 <1 6

Lead-Total μg/L [NA] <1 <1 <1 <1

Zinc-Total μg/L [NA] 9 9 8 39

Nickel-Total μg/L [NA] <1 <1 <1 2

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 11,000 30 110 60 30

Iron-Total μg/L 3,800 460 830 900 420

Manganese-Total μg/L 38 12 45 35 44
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 2 2 2

Lead-Total μg/L 1 <1 <1

Zinc-Total μg/L 15 8 8

Nickel-Total μg/L 2 <1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 240 30 30

Iron-Total μg/L 2,200 1,000 450

Manganese-Total μg/L 140 20 12

Page 13 of  29Envirolab Reference: 138437
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

pH pH Units 4.5 6.1 4.0 5.9 5.8

Electrical Conductivity μS/cm 820 1,400 570 710 190

Total Dissolved Solids (grav) mg/L 530 950 380 480 120

Nitrate as N in water mg/L 0.05 0.15 0.04 <0.005 0.04

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.008 <0.005 <0.005 0.061 <0.005

Total Nitrogen in water mg/L 0.7 0.4 0.3 1.0 0.2

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

pH pH Units 5.4 5.1 4.4 4.8 4.4

Electrical Conductivity μS/cm 170 160 190 1,500 180

Total Dissolved Solids (grav) mg/L 96 110 130 1,100 110

Nitrate as N in water mg/L 0.40 0.082 <0.005 <0.005 1.9

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.024

Ammonia as N in water mg/L 0.005 0.008 <0.005 0.078 <0.005

Total Nitrogen in water mg/L 0.6 <0.1 <0.1 0.3 2.4

Nitrite as N in water mg/L <0.005 0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 138437-12 138437-13 138437-14 138437-15 138437-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

pH pH Units 7.0 6.8 6.7 7.3 6.5

Electrical Conductivity μS/cm 370 380 290 460 410

Total Dissolved Solids (grav) mg/L 220 250 200 310 270

Nitrate as N in water mg/L 0.13 1.1 0.17 0.13 0.060

Phosphate as P in water mg/L 0.008 0.01 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.047 0.34 0.058 0.018 0.041 

Total Nitrogen in water mg/L 0.5 2.3 0.6 0.6 0.4

Nitrite as N in water mg/L 0.009 0.16 0.006 <0.005 <0.005 

Total Suspended Solids mg/L <5 <5 <5 <5 <5
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 138437-17

Your Reference ------------- SW6

Date Sampled ------------ 1/12/2015

Type of sample Water

Date prepared - 02/12/2015

Date analysed - 02/12/2015

pH pH Units 7.4

Electrical Conductivity μS/cm 310

Total Dissolved Solids (grav) mg/L 190

Nitrate as N in water mg/L 0.10

Phosphate as P in water mg/L <0.005

Ammonia as N in water mg/L 0.076

Total Nitrogen in water mg/L 0.6

Nitrite as N in water mg/L <0.005

Total Suspended Solids mg/L <5
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Calcium - Dissolved mg/L 5.8 69 3.3 20 3.1

Potassium - Dissolved mg/L 0.7 2.0 1.0 6.9 1.3

Sodium - Dissolved mg/L 180 260 110 140 44

Magnesium - Dissolved mg/L 15 23 11 14 2.0

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 85 <5 27 34

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 85 <5 27 34

Sulphate, SO4 mg/L 27 35 14 36 9

Chloride, Cl mg/L 220 350 150 180 32

Ionic Balance % 15 15 11 15 12

Ion Balance 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Calcium - Dissolved mg/L 3.6 3.9 1.2 3.2 <0.5

Potassium - Dissolved mg/L 0.6 0.5 1.2 3.0 <0.5

Sodium - Dissolved mg/L 33 28 32 350 32

Magnesium - Dissolved mg/L 3.0 2.3 4.6 33 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 13 8 <5 7 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 13 8 <5 7 <5

Sulphate, SO4 mg/L 4 5 4 160 3

Chloride, Cl mg/L 42 39 50 360 41

Ionic Balance % 10 8.2 11 14 14

Page 16 of  29Envirolab Reference: 138437
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 138437-12 138437-13 138437-14 138437-15 138437-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Calcium - Dissolved mg/L 26 18 21 44 18

Potassium - Dissolved mg/L 2.0 2.8 4.8 5.3 3.0

Sodium - Dissolved mg/L 52 57 35 54 64

Magnesium - Dissolved mg/L 5.8 6.0 6.4 10 9.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 53 42 60 97 45

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 53 42 60 97 45

Sulphate, SO4 mg/L 19 14 17 35 25

Chloride, Cl mg/L 71 81 45 69 84

Ionic Balance % 8.3 7.6 6.7 8.8 8.7

Ion Balance 

Our Reference: UNITS 138437-17

Your Reference ------------- SW6

Date Sampled ------------ 1/12/2015

Type of sample Water

Date prepared - 02/12/2015

Date analysed - 02/12/2015

Calcium - Dissolved mg/L 25

Potassium - Dissolved mg/L 1.9

Sodium - Dissolved mg/L 40

Magnesium - Dissolved mg/L 6.8

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 59

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 59

Sulphate, SO4 mg/L 17

Chloride, Cl mg/L 52

Ionic Balance % 8.8
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Client Reference: 30011560, NBHP Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Phosphorus - Total mg/L 0.2 0.09 <0.05 0.2 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Phosphorus - Total mg/L <0.05 0.07 <0.05 0.07 0.07

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-12 138437-13 138437-14 138437-15 138437-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Phosphorus - Total mg/L <0.05 0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-17

Your Reference ------------- SW6

Date Sampled ------------ 1/12/2015

Type of sample Water

Date prepared - 03/12/2015

Date analysed - 04/12/2015

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 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-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 04/12/2
015

138437-7 04/12/2015 || 04/12/2015 LCS-W2 04/12/2015

Date analysed - 05/12/2
015

138437-7 05/12/2015 || 05/12/2015 LCS-W2 05/12/2015

TRH C6 - C9 μg/L 10 Org-016 <10 138437-7 35 || 33 || RPD: 6 LCS-W2 99%

TRH C6 - C10 μg/L 10 Org-016 <10 138437-7 35 || 33 || RPD: 6 LCS-W2 99%

Benzene μg/L 1 Org-016 <1 138437-7 18 || 18 || RPD: 0 LCS-W2 96%

Toluene μg/L 1 Org-016 <1 138437-7 <1 || <1 LCS-W2 98%

Ethylbenzene μg/L 1 Org-016 <1 138437-7 <1 || <1 LCS-W2 100%

m+p-xylene μg/L 2 Org-016 <2 138437-7 <2 || <2 LCS-W2 101%

o-xylene μg/L 1 Org-016 <1 138437-7 <1 || <1 LCS-W2 102%

Naphthalene μg/L 1 Org-013 <1 138437-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 98 138437-7 96 || 97 || RPD: 1 LCS-W2 97%

Surrogate toluene-d8 % Org-016 96 138437-7 93 || 93 || RPD: 0 LCS-W2 96%

Surrogate 4-BFB % Org-016 92 138437-7 95 || 94 || RPD: 1 LCS-W2 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W1 04/12/2015

Date analysed - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W1 04/12/2015

TRH C10 - C14 μg/L 50 Org-003 <50 138437-1 <50 || <50 LCS-W1 112%

TRH C15 - C28 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 96%

TRH C29 - C36 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 75%

TRH >C10 - C16 μg/L 50 Org-003 <50 138437-1 <50 || <50 LCS-W1 112%

TRH >C16 - C34 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 96%

TRH >C34 - C40 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 75%

Surrogate o-Terphenyl % Org-003 98 138437-1 96 || 98 || RPD: 2 LCS-W1 81%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W2 04/12/2015

Date analysed - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W2 04/12/2015

Naphthalene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 80%

Acenaphthylene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 88%

Phenanthrene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 75%

Anthracene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 74%

Pyrene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 78%

Benzo(a)anthracene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 82%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 138437-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 70%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 104 138437-1 129 || 111 || RPD: 15 LCS-W2 95%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Date analysed - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 <1 || <1 LCS-W1 94%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 16 || 16 || RPD: 0 LCS-W1 93%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 12 || 11 || RPD: 9 LCS-W1 102%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 180 || 180 || RPD: 0 LCS-W1 93%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 25 || 25 || RPD: 0 LCS-W1 93%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 138437-1 <0.05 || <0.05 LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 138437-1 0.5 || 0.5 || RPD: 0 LCS-W1 95%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 138437-1 12 || 12 || RPD: 0 LCS-W1 89%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 138437-1 51 || 50 || RPD: 2 LCS-W1 91%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 2 || 2 || RPD: 0 LCS-W1 90%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Date analysed - 04/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 103%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 101%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 108%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 110%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 100%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 100%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 105%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 96%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 138437-1 22000 || 19000 || RPD: 15 LCS-W1 106%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 138437-1 10000 || 9600 || RPD: 4 LCS-W1 98%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 138437-1 96 || 89 || RPD: 8 LCS-W1 97%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W1 02/12/2015

Date analysed - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W1 02/12/2015

pH pH Units Inorg-001 [NT] 138437-1 4.5 || 4.5 || RPD: 0 LCS-W1 99%

Electrical Conductivity μS/cm 1 Inorg-002 <1 138437-1 820 || 790 || RPD: 4 LCS-W1 116%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 138437-1 530 || 520 || RPD: 2 LCS-W1 118%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 138437-1 0.05 || 0.03 || RPD: 50 LCS-W1 103%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 138437-1 <0.005 || <0.005 LCS-W1 106%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 138437-1 0.008 || 0.007 || RPD: 13 LCS-W1 104%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 138437-1 0.7 || 0.8 || RPD: 13 LCS-W1 118%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 138437-1 <0.005 || <0.005 LCS-W1 113%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 95%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W2 02/12/2015

Date analysed - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W2 02/12/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 5.8 || 6.1 || RPD: 5 LCS-W2 106%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 0.7 || 0.8 || RPD: 13 LCS-W2 115%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 180 || 190 || RPD: 5 LCS-W2 106%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 15 || 15 || RPD: 0 LCS-W2 105%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 LCS-W2 103%

Sulphate, SO4 mg/L 1 Inorg-081 <1 138437-1 27 || 26 || RPD: 4 LCS-W2 94%

Chloride, Cl mg/L 1 Inorg-081 <1 138437-1 220 || 230 || RPD: 4 LCS-W2 90%

Ionic Balance % Inorg-041 [NT] 138437-1 15 || 16 || RPD: 6 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Date analysed - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W1 04/12/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 138437-1 0.2 || 0.2 || RPD: 0 LCS-W1 112%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 138437-11 04/12/2015 || 04/12/2015

Date analysed - 138437-11 05/12/2015 || 05/12/2015

TRH C6 - C9 μg/L 138437-11 34 || 33 || RPD: 3 

TRH C6 - C10 μg/L 138437-11 34 || 33 || RPD: 3 

Benzene μg/L 138437-11 18 || 18 || RPD: 0 

Toluene μg/L 138437-11 <1 || <1

Ethylbenzene μg/L 138437-11 <1 || <1

m+p-xylene μg/L 138437-11 <2 || <2

o-xylene μg/L 138437-11 <1 || <1

Naphthalene μg/L 138437-11 <1 || <1

Surrogate
Dibromofluoromethane

% 138437-11 97 || 99 || RPD: 2 

Surrogate toluene-d8 % 138437-11 93 || 93 || RPD: 0 

Surrogate 4-BFB % 138437-11 94 || 95 || RPD: 1 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Date analysed - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

TRH C10 - C14 μg/L 138437-11 <50 || <50 138437-2 114%

TRH C15 - C28 μg/L 138437-11 <100 || <100 138437-2 94%

TRH C29 - C36 μg/L 138437-11 <100 || <100 138437-2 72%

TRH >C10 - C16 μg/L 138437-11 <50 || <50 138437-2 114%

TRH >C16 - C34 μg/L 138437-11 <100 || <100 138437-2 94%

TRH >C34 - C40 μg/L 138437-11 <100 || <100 138437-2 72%

Surrogate o-Terphenyl % 138437-11 79 || 89 || RPD: 12 138437-2 83%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Date analysed - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Naphthalene μg/L 138437-11 <1 || <1 138437-2 92%

Acenaphthylene μg/L 138437-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 138437-11 <1 || <1 [NR] [NR]

Fluorene μg/L 138437-11 <1 || <1 138437-2 99%

Phenanthrene μg/L 138437-11 <1 || <1 138437-2 87%

Anthracene μg/L 138437-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 138437-11 <1 || <1 138437-2 86%

Pyrene μg/L 138437-11 <1 || <1 138437-2 91%

Benzo(a)anthracene μg/L 138437-11 <1 || <1 [NR] [NR]

Chrysene μg/L 138437-11 <1 || <1 138437-2 99%

Benzo(b,j+k)fluoranthene μg/L 138437-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 138437-11 <1 || <1 138437-2 80%

Indeno(1,2,3-c,d)pyrene μg/L 138437-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 138437-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 138437-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 138437-11 85 || 94 || RPD: 10 138437-2 114%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 138437-11 03/12/2015 || 03/12/2015 138437-2 03/12/2015

Date analysed - 138437-11 03/12/2015 || 03/12/2015 138437-2 03/12/2015

Arsenic-Dissolved μg/L 138437-11 <1 || <1 138437-2 95%

Copper-Dissolved μg/L 138437-11 <1 || <1 138437-2 89%

Lead-Dissolved μg/L 138437-11 <1 || <1 138437-2 96%

Zinc-Dissolved μg/L 138437-11 3 || 3 || RPD: 0 138437-2 92%

Nickel-Dissolved μg/L 138437-11 <1 || <1 138437-2 89%

Mercury-Dissolved μg/L 138437-11 <0.05 || <0.05 138437-2 108%

Cadmium-Dissolved μg/L 138437-11 <0.1 || <0.1 138437-2 97%

Iron-Dissolved μg/L 138437-11 34 || 34 || RPD: 0 138437-2 88%

Manganese-Dissolved μg/L 138437-11 21 || 21 || RPD: 0 138437-2 89%

Chromium-Dissolved μg/L 138437-11 <1 || <1 138437-2 88%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 138437-12 03/12/2015 || 03/12/2015 138437-13 03/12/2015

Date analysed - 138437-12 03/12/2015 || 03/12/2015 138437-13 03/12/2015

Arsenic-Total μg/L 138437-12 <1 || <1 138437-13 118%

Copper-Total μg/L 138437-12 2 || 3 || RPD: 40 138437-13 116%

Lead-Total μg/L 138437-12 <1 || <1 138437-13 123%

Zinc-Total μg/L 138437-12 9 || 8 || RPD: 12 138437-13 119%

Nickel-Total μg/L 138437-12 <1 || <1 138437-13 115%

Mercury-Total μg/L 138437-12 <0.05 ||  [N/T] 138437-13 100%

Cadmium-Total μg/L 138437-12 <0.1 || <0.1 138437-13 122%

Chromium-Total μg/L 138437-12 <1 || <1 138437-13 113%

Aluminium-Total μg/L 138437-12 30 || 30 || RPD: 0 138437-13 117%

Iron-Total μg/L 138437-12 460 || 450 || RPD: 2 138437-13 86%

Manganese-Total μg/L 138437-12 12 || 12 || RPD: 0 138437-13 114%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

Date analysed - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

pH pH Units 138437-12 7.0 || 7.1 || RPD: 1 [NR] [NR]

Electrical Conductivity μS/cm 138437-12 370 || 370 || RPD: 0 [NR] [NR]

Nitrate as N in water mg/L 138437-12 0.13 || 0.12 || RPD: 8 138437-2 101%

Phosphate as P in water mg/L 138437-12 0.008 || 0.008 || RPD: 0 138437-2 98%

Ammonia as N in water mg/L 138437-12 0.047 || 0.045 || RPD: 4 138437-2 101%

Total Nitrogen in water mg/L 138437-12 0.5 || 0.5 || RPD: 0 138437-2 116%

Nitrite as N in water mg/L 138437-12 0.009 || 0.009 || RPD: 0 138437-2 110%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

Date analysed - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

Calcium - Dissolved mg/L 138437-12 26 || 25 || RPD: 4 138437-2 #

Potassium - Dissolved mg/L 138437-12 2.0 || 2.0 || RPD: 0 138437-2 128%

Sodium - Dissolved mg/L 138437-12 52 || 52 || RPD: 0 138437-2 #

Magnesium - Dissolved mg/L 138437-12 5.8 || 5.5 || RPD: 5 138437-2 #

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 138437-12 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 138437-12 53 || 53 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 138437-12 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 138437-12 53 || 53 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 138437-12 19 || 19 || RPD: 0 138437-2 #

Chloride, Cl mg/L 138437-12 71 || 73 || RPD: 3 138437-2 100%

Ionic Balance % 138437-12 8.3 || 6.9 || RPD: 18 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 138437-12 03/12/2015 || 03/12/2015 138437-2 03/12/2015

Date analysed - 138437-12 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Phosphorus - Total mg/L 138437-12 <0.05 || <0.05 138437-2 108%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 138437-14 02/12/2015 || 02/12/2015

Date analysed - 138437-14 02/12/2015 || 02/12/2015

pH pH Units 138437-14 6.7 ||  [N/T]

Electrical Conductivity μS/cm 138437-14 290 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 138437-14 200 || 180 || RPD: 11 

Nitrate as N in water mg/L 138437-14 0.17 ||  [N/T]

Phosphate as P in water mg/L 138437-14 <0.005 ||  [N/T]

Ammonia as N in water mg/L 138437-14 0.058 ||  [N/T]

Total Nitrogen in water mg/L 138437-14 0.6 ||  [N/T]

Nitrite as N in water mg/L 138437-14 0.006 ||  [N/T]

Total Suspended Solids mg/L 138437-14 <5 || <5
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Client Reference: 30011560, NBHP Water Quality Monitoring

Report Comments:
ION_BALANCE: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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CERTIFICATE OF ANALYSIS 138437
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP Water Quality Monitoring
No. of samples: 20 Waters
Date samples received / completed instructions received 2/12/2015 / 2/12/2015

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 9/12/15 / 9/12/15
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 99 98 99 99 100

Surrogate toluene-d8 % 96 96 96 96 97

Surrogate 4-BFB % 94 95 96 93 91

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L <10 35 <10 <10 <10

TRH C6 - C10 μg/L <10 35 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L <10 17 <10 <10 <10

Benzene μg/L <1 18 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 101 96 101 100 100

Surrogate toluene-d8 % 96 93 96 96 96

Surrogate 4-BFB % 90 95 93 93 95
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L 34 <10 <10 <10 <10

TRH C6 - C10 μg/L 34 <10 <10 <10 <10

TRH C6 - C10 less BTEX (F1) μg/L 16 <10 <10 <10 <10

Benzene μg/L 18 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 97 101 101 102 101

Surrogate toluene-d8 % 93 96 96 96 96

Surrogate 4-BFB % 94 95 96 98 92

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 138437-16 138437-17 138437-18 138437-19 138437-20

Your Reference ------------- SW5 SW6 DUP2 Trip Blank Trip Spike

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 30/11/2015 30/11/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C6 - C9 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 μg/L <10 <10 <10 <10 [NA]

TRH C6 - C10 less BTEX (F1) μg/L <10 <10 <10 <10 [NA]

Benzene μg/L <1 <1 <1 <1 95%

Toluene μg/L <1 <1 <1 <1 94%

Ethylbenzene μg/L <1 <1 <1 <1 93%

m+p-xylene μg/L <2 <2 <2 <2 95%

o-xylene μg/L <1 <1 <1 <1 96%

Naphthalene μg/L <1 <1 <1 <1 [NA]

Surrogate Dibromofluoromethane % 102 102 102 101 99

Surrogate toluene-d8 % 96 96 96 96 95

Surrogate 4-BFB % 96 90 97 93 99
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

TRH C10 - C14 μg/L <50 80 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 96 99 98 94 93

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 98 90 108 89 98

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 05/12/2015 05/12/2015 05/12/2015 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 79 73 76 77 100
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 05/12/2015 05/12/2015 05/12/2015 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 97 87 95
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 129 119 102 111 101
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 116 100 110 93 101
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 85 82 64 81 102
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date extracted - 04/12/2015 04/12/2015 04/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 104 95 104
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 16 <1 7 2 <1

Lead-Dissolved μg/L 12 <1 5 <1 <1

Zinc-Dissolved μg/L 180 15 21 45 4

Nickel-Dissolved μg/L 25 4 3 16 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L 0.5 <0.1 <0.1 0.3 <0.1

Iron-Dissolved μg/L 12 14 110 45 <10

Manganese-Dissolved μg/L 51 180 140 120 7

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 9 <1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 3 2 24 170 3

Nickel-Dissolved μg/L <1 <1 5 36 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 29 170 30,000 17

Manganese-Dissolved μg/L 8 20 290 1,300 5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 <1 <1 4

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 3 6 7 7 36

Nickel-Dissolved μg/L <1 <1 <1 <1 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 34 180 150 220 79

Manganese-Dissolved μg/L 21 11 37 32 29

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Dissolved μg/L <1 <1 <1

Copper-Dissolved μg/L 1 1 2

Lead-Dissolved μg/L <1 <1 <1

Zinc-Dissolved μg/L 11 6 6

Nickel-Dissolved μg/L 2 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Iron-Dissolved μg/L 270 320 190

Manganese-Dissolved μg/L 130 17 11

Chromium-Dissolved μg/L <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Aluminium-Total μg/L 22,000 5,000 8,100 2,800 1,200 

Iron-Total μg/L 10,000 5,100 2,700 5,400 400

Manganese-Total μg/L 96 270 150 140 10

HM in water - total 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Aluminium-Total μg/L 3,000 10,000 2,700 5,000 2,200 

Iron-Total μg/L 450 3,200 58,000 37,000 1,800

Manganese-Total μg/L 10 36 320 1,400 15

HM in water - total 

Our Reference: UNITS 138437-11 138437-12 138437-13 138437-14 138437-15

Your Reference ------------- DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 2 1 <1 6

Lead-Total μg/L [NA] <1 <1 <1 <1

Zinc-Total μg/L [NA] 9 9 8 39

Nickel-Total μg/L [NA] <1 <1 <1 2

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05 

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 11,000 30 110 60 30

Iron-Total μg/L 3,800 460 830 900 420

Manganese-Total μg/L 38 12 45 35 44
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 138437-16 138437-17 138437-18

Your Reference ------------- SW5 SW6 DUP2

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 03/12/2015 03/12/2015 03/12/2015 

Arsenic-Total μg/L <1 <1 <1

Copper-Total μg/L 2 2 2

Lead-Total μg/L 1 <1 <1

Zinc-Total μg/L 15 8 8

Nickel-Total μg/L 2 <1 <1

Mercury-Total μg/L <0.05 <0.05 <0.05 

Cadmium-Total μg/L <0.1 <0.1 <0.1

Chromium-Total μg/L <1 <1 <1

Aluminium-Total μg/L 240 30 30

Iron-Total μg/L 2,200 1,000 450

Manganese-Total μg/L 140 20 12
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

pH pH Units 4.5 6.1 4.0 5.9 5.8

Electrical Conductivity μS/cm 820 1,400 570 710 190

Total Dissolved Solids (grav) mg/L 530 950 380 480 120

Nitrate as N in water mg/L 0.05 0.15 0.04 <0.005 0.04

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.008 <0.005 <0.005 0.061 <0.005

Total Nitrogen in water mg/L 0.7 0.4 0.3 1.0 0.2

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

pH pH Units 5.4 5.1 4.4 4.8 4.4

Electrical Conductivity μS/cm 170 160 190 1,500 180

Total Dissolved Solids (grav) mg/L 96 110 130 1,100 110

Nitrate as N in water mg/L 0.40 0.082 <0.005 <0.005 1.9

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 0.024

Ammonia as N in water mg/L 0.005 0.008 <0.005 0.078 <0.005

Total Nitrogen in water mg/L 0.6 <0.1 <0.1 0.3 2.4

Nitrite as N in water mg/L <0.005 0.005 <0.005 <0.005 <0.005 

Miscellaneous Inorganics 

Our Reference: UNITS 138437-12 138437-13 138437-14 138437-15 138437-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

pH pH Units 7.0 6.8 6.7 7.3 6.5

Electrical Conductivity μS/cm 370 380 290 460 410

Total Dissolved Solids (grav) mg/L 220 250 200 310 270

Nitrate as N in water mg/L 0.13 1.1 0.17 0.13 0.060

Phosphate as P in water mg/L 0.008 0.01 <0.005 <0.005 <0.005 

Ammonia as N in water mg/L 0.047 0.34 0.058 0.018 0.041 

Total Nitrogen in water mg/L 0.5 2.3 0.6 0.6 0.4

Nitrite as N in water mg/L 0.009 0.16 0.006 <0.005 <0.005 

Total Suspended Solids mg/L <5 <5 <5 <5 <5
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 138437-17

Your Reference ------------- SW6

Date Sampled ------------ 1/12/2015

Type of sample Water

Date prepared - 02/12/2015

Date analysed - 02/12/2015

pH pH Units 7.4

Electrical Conductivity μS/cm 310

Total Dissolved Solids (grav) mg/L 190

Nitrate as N in water mg/L 0.10

Phosphate as P in water mg/L <0.005

Ammonia as N in water mg/L 0.076

Total Nitrogen in water mg/L 0.6

Nitrite as N in water mg/L <0.005

Total Suspended Solids mg/L <5

Page 15 of  29Envirolab Reference: 138437
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Calcium - Dissolved mg/L 5.8 69 3.3 20 3.1

Potassium - Dissolved mg/L 0.7 2.0 1.0 6.9 1.3

Sodium - Dissolved mg/L 180 260 110 140 44

Magnesium - Dissolved mg/L 15 23 11 14 2.0

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L <5 85 <5 27 34

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 85 <5 27 34

Sulphate, SO4 mg/L 27 35 14 36 9

Chloride, Cl mg/L 220 350 150 180 32

Ionic Balance % 15 15 11 15 12

Ion Balance 

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Calcium - Dissolved mg/L 3.6 3.9 1.2 3.2 <0.5

Potassium - Dissolved mg/L 0.6 0.5 1.2 3.0 <0.5

Sodium - Dissolved mg/L 33 28 32 350 32

Magnesium - Dissolved mg/L 3.0 2.3 4.6 33 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 13 8 <5 7 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 13 8 <5 7 <5

Sulphate, SO4 mg/L 4 5 4 160 3

Chloride, Cl mg/L 42 39 50 360 41

Ionic Balance % 10 8.2 11 14 14

Page 16 of  29Envirolab Reference: 138437
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 138437-12 138437-13 138437-14 138437-15 138437-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Date analysed - 02/12/2015 02/12/2015 02/12/2015 02/12/2015 02/12/2015 

Calcium - Dissolved mg/L 26 18 21 44 18

Potassium - Dissolved mg/L 2.0 2.8 4.8 5.3 3.0

Sodium - Dissolved mg/L 52 57 35 54 64

Magnesium - Dissolved mg/L 5.8 6.0 6.4 10 9.3

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as CaCO3 mg/L 53 42 60 97 45

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 53 42 60 97 45

Sulphate, SO4 mg/L 19 14 17 35 25

Chloride, Cl mg/L 71 81 45 69 84

Ionic Balance % 8.3 7.6 6.7 8.8 8.7

Ion Balance 

Our Reference: UNITS 138437-17

Your Reference ------------- SW6

Date Sampled ------------ 1/12/2015

Type of sample Water

Date prepared - 02/12/2015

Date analysed - 02/12/2015

Calcium - Dissolved mg/L 25

Potassium - Dissolved mg/L 1.9

Sodium - Dissolved mg/L 40

Magnesium - Dissolved mg/L 6.8

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as CaCO3 mg/L 59

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 59

Sulphate, SO4 mg/L 17

Chloride, Cl mg/L 52

Ionic Balance % 8.8
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Client Reference: 30011560, NBHP Water Quality Monitoring

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-1 138437-2 138437-3 138437-4 138437-5

Your Reference ------------- GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Phosphorus - Total mg/L 0.2 0.09 <0.05 0.2 <0.05

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-6 138437-7 138437-8 138437-9 138437-10

Your Reference ------------- GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Phosphorus - Total mg/L <0.05 0.07 <0.05 0.07 0.07

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-12 138437-13 138437-14 138437-15 138437-16

Your Reference ------------- SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 1/12/2015 1/12/2015 1/12/2015 1/12/2015 1/12/2015

Type of sample Water Water Water Water Water

Date prepared - 03/12/2015 03/12/2015 03/12/2015 03/12/2015 03/12/2015 

Date analysed - 04/12/2015 04/12/2015 04/12/2015 04/12/2015 04/12/2015 

Phosphorus - Total mg/L <0.05 0.05 <0.05 <0.05 <0.05 

Metals in Waters - Acid extractable

Our Reference: UNITS 138437-17

Your Reference ------------- SW6

Date Sampled ------------ 1/12/2015

Type of sample Water

Date prepared - 03/12/2015

Date analysed - 04/12/2015

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 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-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 04/12/2
015

138437-7 04/12/2015 || 04/12/2015 LCS-W2 04/12/2015

Date analysed - 05/12/2
015

138437-7 05/12/2015 || 05/12/2015 LCS-W2 05/12/2015

TRH C6 - C9 μg/L 10 Org-016 <10 138437-7 35 || 33 || RPD: 6 LCS-W2 99%

TRH C6 - C10 μg/L 10 Org-016 <10 138437-7 35 || 33 || RPD: 6 LCS-W2 99%

Benzene μg/L 1 Org-016 <1 138437-7 18 || 18 || RPD: 0 LCS-W2 96%

Toluene μg/L 1 Org-016 <1 138437-7 <1 || <1 LCS-W2 98%

Ethylbenzene μg/L 1 Org-016 <1 138437-7 <1 || <1 LCS-W2 100%

m+p-xylene μg/L 2 Org-016 <2 138437-7 <2 || <2 LCS-W2 101%

o-xylene μg/L 1 Org-016 <1 138437-7 <1 || <1 LCS-W2 102%

Naphthalene μg/L 1 Org-013 <1 138437-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 98 138437-7 96 || 97 || RPD: 1 LCS-W2 97%

Surrogate toluene-d8 % Org-016 96 138437-7 93 || 93 || RPD: 0 LCS-W2 96%

Surrogate 4-BFB % Org-016 92 138437-7 95 || 94 || RPD: 1 LCS-W2 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W1 04/12/2015

Date analysed - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W1 04/12/2015

TRH C10 - C14 μg/L 50 Org-003 <50 138437-1 <50 || <50 LCS-W1 112%

TRH C15 - C28 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 96%

TRH C29 - C36 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 75%

TRH >C10 - C16 μg/L 50 Org-003 <50 138437-1 <50 || <50 LCS-W1 112%

TRH >C16 - C34 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 96%

TRH >C34 - C40 μg/L 100 Org-003 <100 138437-1 <100 || <100 LCS-W1 75%

Surrogate o-Terphenyl % Org-003 98 138437-1 96 || 98 || RPD: 2 LCS-W1 81%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W2 04/12/2015

Date analysed - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W2 04/12/2015

Naphthalene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 80%

Acenaphthylene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 88%

Phenanthrene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 75%

Anthracene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 74%

Pyrene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 78%

Benzo(a)anthracene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 82%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 138437-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 138437-1 <1 || <1 LCS-W2 70%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 138437-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 104 138437-1 129 || 111 || RPD: 15 LCS-W2 95%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Date analysed - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 <1 || <1 LCS-W1 94%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 16 || 16 || RPD: 0 LCS-W1 93%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 12 || 11 || RPD: 9 LCS-W1 102%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 180 || 180 || RPD: 0 LCS-W1 93%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 25 || 25 || RPD: 0 LCS-W1 93%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 138437-1 <0.05 || <0.05 LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 138437-1 0.5 || 0.5 || RPD: 0 LCS-W1 95%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 138437-1 12 || 12 || RPD: 0 LCS-W1 89%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 138437-1 51 || 50 || RPD: 2 LCS-W1 91%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 138437-1 2 || 2 || RPD: 0 LCS-W1 90%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Date analysed - 04/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 103%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 101%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 108%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 110%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 100%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 100%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 105%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 96%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 138437-1 22000 || 19000 || RPD: 15 LCS-W1 106%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 138437-1 10000 || 9600 || RPD: 4 LCS-W1 98%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 138437-1 96 || 89 || RPD: 8 LCS-W1 97%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W1 02/12/2015

Date analysed - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W1 02/12/2015

pH pH Units Inorg-001 [NT] 138437-1 4.5 || 4.5 || RPD: 0 LCS-W1 99%

Electrical Conductivity μS/cm 1 Inorg-002 <1 138437-1 820 || 790 || RPD: 4 LCS-W1 116%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 138437-1 530 || 520 || RPD: 2 LCS-W1 118%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 138437-1 0.05 || 0.03 || RPD: 50 LCS-W1 103%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 138437-1 <0.005 || <0.005 LCS-W1 106%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 138437-1 0.008 || 0.007 || RPD: 13 LCS-W1 104%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 138437-1 0.7 || 0.8 || RPD: 13 LCS-W1 118%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 138437-1 <0.005 || <0.005 LCS-W1 113%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 95%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W2 02/12/2015

Date analysed - 02/12/2
015

138437-1 02/12/2015 || 02/12/2015 LCS-W2 02/12/2015

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 5.8 || 6.1 || RPD: 5 LCS-W2 106%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 0.7 || 0.8 || RPD: 13 LCS-W2 115%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 180 || 190 || RPD: 5 LCS-W2 106%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 138437-1 15 || 15 || RPD: 0 LCS-W2 105%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 138437-1 <5 || <5 LCS-W2 103%

Sulphate, SO4 mg/L 1 Inorg-081 <1 138437-1 27 || 26 || RPD: 4 LCS-W2 94%

Chloride, Cl mg/L 1 Inorg-081 <1 138437-1 220 || 230 || RPD: 4 LCS-W2 90%

Ionic Balance % Inorg-041 [NT] 138437-1 15 || 16 || RPD: 6 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 03/12/2
015

138437-1 03/12/2015 || 03/12/2015 LCS-W1 03/12/2015

Date analysed - 04/12/2
015

138437-1 04/12/2015 || 04/12/2015 LCS-W1 04/12/2015

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 138437-1 0.2 || 0.2 || RPD: 0 LCS-W1 112%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 138437-11 04/12/2015 || 04/12/2015

Date analysed - 138437-11 05/12/2015 || 05/12/2015

TRH C6 - C9 μg/L 138437-11 34 || 33 || RPD: 3 

TRH C6 - C10 μg/L 138437-11 34 || 33 || RPD: 3 

Benzene μg/L 138437-11 18 || 18 || RPD: 0 

Toluene μg/L 138437-11 <1 || <1

Ethylbenzene μg/L 138437-11 <1 || <1

m+p-xylene μg/L 138437-11 <2 || <2

o-xylene μg/L 138437-11 <1 || <1

Naphthalene μg/L 138437-11 <1 || <1

Surrogate
Dibromofluoromethane

% 138437-11 97 || 99 || RPD: 2 

Surrogate toluene-d8 % 138437-11 93 || 93 || RPD: 0 

Surrogate 4-BFB % 138437-11 94 || 95 || RPD: 1 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Date analysed - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

TRH C10 - C14 μg/L 138437-11 <50 || <50 138437-2 114%

TRH C15 - C28 μg/L 138437-11 <100 || <100 138437-2 94%

TRH C29 - C36 μg/L 138437-11 <100 || <100 138437-2 72%

TRH >C10 - C16 μg/L 138437-11 <50 || <50 138437-2 114%

TRH >C16 - C34 μg/L 138437-11 <100 || <100 138437-2 94%

TRH >C34 - C40 μg/L 138437-11 <100 || <100 138437-2 72%

Surrogate o-Terphenyl % 138437-11 79 || 89 || RPD: 12 138437-2 83%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Date analysed - 138437-11 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Naphthalene μg/L 138437-11 <1 || <1 138437-2 92%

Acenaphthylene μg/L 138437-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 138437-11 <1 || <1 [NR] [NR]

Fluorene μg/L 138437-11 <1 || <1 138437-2 99%

Phenanthrene μg/L 138437-11 <1 || <1 138437-2 87%

Anthracene μg/L 138437-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 138437-11 <1 || <1 138437-2 86%

Pyrene μg/L 138437-11 <1 || <1 138437-2 91%

Benzo(a)anthracene μg/L 138437-11 <1 || <1 [NR] [NR]

Chrysene μg/L 138437-11 <1 || <1 138437-2 99%

Benzo(b,j+k)fluoranthene μg/L 138437-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 138437-11 <1 || <1 138437-2 80%

Indeno(1,2,3-c,d)pyrene μg/L 138437-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 138437-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 138437-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 138437-11 85 || 94 || RPD: 10 138437-2 114%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 138437-11 03/12/2015 || 03/12/2015 138437-2 03/12/2015

Date analysed - 138437-11 03/12/2015 || 03/12/2015 138437-2 03/12/2015

Arsenic-Dissolved μg/L 138437-11 <1 || <1 138437-2 95%

Copper-Dissolved μg/L 138437-11 <1 || <1 138437-2 89%

Lead-Dissolved μg/L 138437-11 <1 || <1 138437-2 96%

Zinc-Dissolved μg/L 138437-11 3 || 3 || RPD: 0 138437-2 92%

Nickel-Dissolved μg/L 138437-11 <1 || <1 138437-2 89%

Mercury-Dissolved μg/L 138437-11 <0.05 || <0.05 138437-2 108%

Cadmium-Dissolved μg/L 138437-11 <0.1 || <0.1 138437-2 97%

Iron-Dissolved μg/L 138437-11 34 || 34 || RPD: 0 138437-2 88%

Manganese-Dissolved μg/L 138437-11 21 || 21 || RPD: 0 138437-2 89%

Chromium-Dissolved μg/L 138437-11 <1 || <1 138437-2 88%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 138437-12 03/12/2015 || 03/12/2015 138437-13 03/12/2015

Date analysed - 138437-12 03/12/2015 || 03/12/2015 138437-13 03/12/2015

Arsenic-Total μg/L 138437-12 <1 || <1 138437-13 118%

Copper-Total μg/L 138437-12 2 || 3 || RPD: 40 138437-13 116%

Lead-Total μg/L 138437-12 <1 || <1 138437-13 123%

Zinc-Total μg/L 138437-12 9 || 8 || RPD: 12 138437-13 119%

Nickel-Total μg/L 138437-12 <1 || <1 138437-13 115%

Mercury-Total μg/L 138437-12 <0.05 ||  [N/T] 138437-13 100%

Cadmium-Total μg/L 138437-12 <0.1 || <0.1 138437-13 122%

Chromium-Total μg/L 138437-12 <1 || <1 138437-13 113%

Aluminium-Total μg/L 138437-12 30 || 30 || RPD: 0 138437-13 117%

Iron-Total μg/L 138437-12 460 || 450 || RPD: 2 138437-13 86%

Manganese-Total μg/L 138437-12 12 || 12 || RPD: 0 138437-13 114%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

Date analysed - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

pH pH Units 138437-12 7.0 || 7.1 || RPD: 1 [NR] [NR]

Electrical Conductivity μS/cm 138437-12 370 || 370 || RPD: 0 [NR] [NR]

Nitrate as N in water mg/L 138437-12 0.13 || 0.12 || RPD: 8 138437-2 101%

Phosphate as P in water mg/L 138437-12 0.008 || 0.008 || RPD: 0 138437-2 98%

Ammonia as N in water mg/L 138437-12 0.047 || 0.045 || RPD: 4 138437-2 101%

Total Nitrogen in water mg/L 138437-12 0.5 || 0.5 || RPD: 0 138437-2 116%

Nitrite as N in water mg/L 138437-12 0.009 || 0.009 || RPD: 0 138437-2 110%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

Date analysed - 138437-12 02/12/2015 || 02/12/2015 138437-2 02/12/2015

Calcium - Dissolved mg/L 138437-12 26 || 25 || RPD: 4 138437-2 #

Potassium - Dissolved mg/L 138437-12 2.0 || 2.0 || RPD: 0 138437-2 128%

Sodium - Dissolved mg/L 138437-12 52 || 52 || RPD: 0 138437-2 #

Magnesium - Dissolved mg/L 138437-12 5.8 || 5.5 || RPD: 5 138437-2 #

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 138437-12 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 138437-12 53 || 53 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 138437-12 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 138437-12 53 || 53 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 138437-12 19 || 19 || RPD: 0 138437-2 #

Chloride, Cl mg/L 138437-12 71 || 73 || RPD: 3 138437-2 100%

Ionic Balance % 138437-12 8.3 || 6.9 || RPD: 18 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 138437-12 03/12/2015 || 03/12/2015 138437-2 03/12/2015

Date analysed - 138437-12 04/12/2015 || 04/12/2015 138437-2 04/12/2015

Phosphorus - Total mg/L 138437-12 <0.05 || <0.05 138437-2 108%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 138437-14 02/12/2015 || 02/12/2015

Date analysed - 138437-14 02/12/2015 || 02/12/2015

pH pH Units 138437-14 6.7 ||  [N/T]

Electrical Conductivity μS/cm 138437-14 290 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 138437-14 200 || 180 || RPD: 11 

Nitrate as N in water mg/L 138437-14 0.17 ||  [N/T]

Phosphate as P in water mg/L 138437-14 <0.005 ||  [N/T]

Ammonia as N in water mg/L 138437-14 0.058 ||  [N/T]

Total Nitrogen in water mg/L 138437-14 0.6 ||  [N/T]

Nitrite as N in water mg/L 138437-14 0.006 ||  [N/T]

Total Suspended Solids mg/L 138437-14 <5 || <5
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Client Reference: 30011560, NBHP Water Quality Monitoring

Report Comments:
ION_BALANCE: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference 30011560, NBHP Water Quality Monitoring 
Envirolab Reference 140104 
Date Sample Received 14/01/2016 
Date Instructions Received 14/01/2016 
Date Results Expected to be Reported 21/01/2016 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 
No. of Samples Provided 19 Waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 7.1 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 140104
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP Water Quality Monitoring
No. of samples: 19 Waters
Date samples received / completed instructions received 14/01/16 / 14/01/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 21/01/16 / 21/01/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Page 1 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 104 104 103 103

Surrogate toluene-d8 % 99 99 98 97 98

Surrogate 4-BFB % 89 85 87 87 88

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L <10 29 <10 <10 <10

TRH C6 - C10 μg/L <10 30 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 12 <10 <10 <10

Benzene μg/L <1 18 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 105 102 104 104 104

Surrogate toluene-d8 % 97 96 98 97 97

Surrogate 4-BFB % 86 90 90 88 86
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L 30 <10 <10 <10 <10

TRH C6 - C10 μg/L 31 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L 13 <10 <10 <10 <10

Benzene μg/L 18 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 102 103 104 104 105

Surrogate toluene-d8 % 95 95 98 96 98

Surrogate 4-BFB % 86 88 88 86 86

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-16 140104-17 140104-18 140104-19

Your Reference ------------
-

SW5 SW6 Trip Spike Trip Blank

Date Sampled ------------ 12/01/2016 13/01/2016 10/01/2016 10/01/2016

Type of sample Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L <10 <10 [NA] <10

TRH C6 - C10 μg/L <10 <10 [NA] <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 [NA] <10

Benzene μg/L <1 <1 101% <1

Toluene μg/L <1 <1 102% <1

Ethylbenzene μg/L <1 <1 105% <1

m+p-xylene μg/L <2 <2 102% <2

o-xylene μg/L <1 <1 105% <1

Naphthalene μg/L <1 <1 [NA] <1

Surrogate Dibromofluoromethane % 103 105 103 103

Surrogate toluene-d8 % 95 96 97 97

Surrogate 4-BFB % 85 87 104 88
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 91 83 98 89 96

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 82 99 101 103 115
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 110 86 82 110 104

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date extracted - 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 66 93
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 113 96 100 97 126
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 95 114 123 114 120
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 110 94 86 137 112
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date extracted - 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 71 114
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 10 <1 7 6 <1

Lead-Dissolved μg/L 19 <1 5 <1 <1

Zinc-Dissolved μg/L 160 6 17 7 5

Nickel-Dissolved μg/L 16 6 3 3 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L 0.4 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 96 <10 45 80 <10

Manganese-Dissolved μg/L 50 230 160 38 7

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 11 <1

Lead-Dissolved μg/L <1 <1 <1 2 <1

Zinc-Dissolved μg/L 5 <1 23 190 2

Nickel-Dissolved μg/L <1 <1 6 37 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 14 1,100 11,000 11

Manganese-Dissolved μg/L 7 47 310 1,400 <5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

Page 10 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 <1 <1 1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L <1 7 8 10 27

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 12 260 270 350 98

Manganese-Dissolved μg/L 48 13 29 34 31

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date prepared - 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 2 <1

Lead-Dissolved μg/L 2 <1

Zinc-Dissolved μg/L 12 7

Nickel-Dissolved μg/L 2 <1

Mercury-Dissolved μg/L <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 2,100 420

Manganese-Dissolved μg/L 43 22

Chromium-Dissolved μg/L <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Iron-Total μg/L 9,300 2,300 2,200 3,500 170

Manganese-Total μg/L 82 260 160 53 9

Aluminium-Total μg/L 14,000 1,500 5,000 2,700 520

HM in water - total 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Iron-Total μg/L 900 3,000 59,000 37,000 630

Manganese-Total μg/L 8 130 310 1,300 7

Aluminium-Total μg/L 2,600 11,000 470 3,500 690

HM in water - total 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 2 2 1 2

Lead-Total μg/L [NA] <1 <1 <1 <1

Zinc-Total μg/L [NA] 10 11 13 30

Nickel-Total μg/L [NA] <1 <1 <1 <1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 3,600 600 650 980 290

Manganese-Total μg/L 130 14 31 37 29

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 13,000 160 200 80 30
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date prepared - 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 

Arsenic-Total μg/L <1 <1

Copper-Total μg/L 3 2

Lead-Total μg/L 3 <1

Zinc-Total μg/L 15 11

Nickel-Total μg/L 2 <1

Mercury-Total μg/L <0.05 <0.05

Cadmium-Total μg/L <0.1 <0.1

Iron-Total μg/L 3,200 1,100

Manganese-Total μg/L 47 26

Chromium-Total μg/L <1 <1

Aluminium-Total μg/L 190 130
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

pH pH Units 4.8 7.1 4.0 6.5 6.0

Electrical Conductivity μS/cm 740 1,500 550 360 190

Total Dissolved Solids (grav) mg/L 500 1,600 300 220 210

Nitrate as N in water mg/L 0.007 0.087 0.058 0.02 0.065

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.011 <0.005 <0.005 0.016 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 0.006 <0.005

Total Nitrogen in water mg/L 0.6 0.6 0.5 1.1 0.4

Miscellaneous Inorganics 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

pH pH Units 5.5 5.8 4.4 3.6 4.4

Electrical Conductivity μS/cm 180 190 190 1,500 180

Total Dissolved Solids (grav) mg/L 130 110 150 1,200 130

Nitrate as N in water mg/L 0.42 0.074 <0.005 0.007 1.8

Nitrite as N in water mg/L <0.005 0.008 <0.005 <0.005 <0.005

Ammonia as N in water mg/L <0.005 <0.005 <0.005 0.077 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Total Nitrogen in water mg/L 0.8 0.5 0.3 0.3 2.7

Miscellaneous Inorganics 

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

pH pH Units 6.9 7.0 6.8 7.5 6.8

Electrical Conductivity μS/cm 350 380 330 510 340

Total Dissolved Solids (grav) mg/L 220 230 200 310 180

Nitrate as N in water mg/L 0.093 0.48 0.11 0.34 0.091

Nitrite as N in water mg/L <0.005 0.053 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.014 0.15 0.067 0.020 0.026

Phosphate as P in water mg/L 0.015 0.016 <0.005 <0.005 0.007

Total Nitrogen in water mg/L 0.7 1.3 0.8 1.0 1.0
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Total Suspended Solids mg/L <5 6 <5 <5 <5

Miscellaneous Inorganics 

Our Reference: UNITS 140104-17

Your Reference ------------
-

SW6

Date Sampled ------------ 13/01/2016

Type of sample Water

Date prepared - 15/01/2016

Date analysed - 15/01/2016

pH pH Units 7.5

Electrical Conductivity μS/cm 370

Total Dissolved Solids (grav) mg/L 180

Nitrate as N in water mg/L 0.18

Nitrite as N in water mg/L <0.005

Ammonia as N in water mg/L 0.062

Phosphate as P in water mg/L <0.005

Total Nitrogen in water mg/L 0.9

Total Suspended Solids mg/L <5
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Date analysed - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Calcium - Dissolved mg/L 5.2 64 3.1 16 2.1

Potassium - Dissolved mg/L 0.7 1.6 0.9 7.0 1.0

Sodium - Dissolved mg/L 170 220 97 53 38

Magnesium - Dissolved mg/L 14 21 11 7.0 2.0

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 6 71 <5 32 28

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 6 71 <5 32 28

Sulphate, SO4 mg/L 28 37 16 31 9

Chloride, Cl mg/L 240 360 170 72 35

Ionic Balance % 9.8 8.7 3.0 7.5 5.4

Ion Balance 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Date analysed - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Calcium - Dissolved mg/L 3.3 7.7 0.8 2.9 <0.5

Potassium - Dissolved mg/L 0.5 0.5 1.1 2.6 <0.5

Sodium - Dissolved mg/L 30 32 30 300 28

Magnesium - Dissolved mg/L 3.1 1.8 4.5 30 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 10 20 <5 <5 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 10 20 <5 <5 <5

Sulphate, SO4 mg/L 4 6 4 170 4

Chloride, Cl mg/L 44 42 54 370 44

Ionic Balance % 6.0 5.7 4.0 6.2 5.0
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Date analysed - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Calcium - Dissolved mg/L 24 19 23 52 16

Potassium - Dissolved mg/L 1.7 2.3 3.4 5.3 2.4

Sodium - Dissolved mg/L 42 49 34 42 41

Magnesium - Dissolved mg/L 5.0 5.7 6.0 9.7 7.5

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 46 39 54 110 46

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 46 39 54 110 46

Sulphate, SO4 mg/L 23 18 18 52 18

Chloride, Cl mg/L 61 73 49 53 59

Ionic Balance % 5.5 5.6 6.3 6.3 5.6

Ion Balance 

Our Reference: UNITS 140104-17

Your Reference ------------
-

SW6

Date Sampled ------------ 13/01/2016

Type of sample Water

Date prepared - 18/01/2016

Date analysed - 18/01/2016

Calcium - Dissolved mg/L 26

Potassium - Dissolved mg/L 1.8

Sodium - Dissolved mg/L 38

Magnesium - Dissolved mg/L 6.4

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 71

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 71

Sulphate, SO4 mg/L 18

Chloride, Cl mg/L 58

Ionic Balance % 1.6
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Client Reference: 30011560, NBHP Water Quality Monitoring

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Phosphorus - Total mg/L 0.2 0.08 <0.05 0.2 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Phosphorus - Total mg/L <0.05 0.2 <0.05 0.09 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 <0.05 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-17

Your Reference ------------
-

SW6

Date Sampled ------------ 13/01/2016

Type of sample Water

Date prepared - 15/01/2016

Date analysed - 15/01/2016

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 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-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 15/01/2
016

140104-7 15/01/2016 || 18/01/2016 LCS-W2 15/01/2016

Date analysed - 16/01/2
016

140104-7 16/01/2016 || 19/01/2016 LCS-W2 16/01/2016

TRH C6 - C9 μg/L 10 Org-016 <10 140104-7 29 || 24 || RPD: 19 LCS-W2 106%

TRH C6 - C10 μg/L 10 Org-016 <10 140104-7 30 || 25 || RPD: 18 LCS-W2 106%

Benzene μg/L 1 Org-016 <1 140104-7 18 || 17 || RPD: 6 LCS-W2 103%

Toluene μg/L 1 Org-016 <1 140104-7 <1 || <1 LCS-W2 107%

Ethylbenzene μg/L 1 Org-016 <1 140104-7 <1 || <1 LCS-W2 109%

m+p-xylene μg/L 2 Org-016 <2 140104-7 <2 || <2 LCS-W2 106%

o-xylene μg/L 1 Org-016 <1 140104-7 <1 || <1 LCS-W2 107%

Naphthalene μg/L 1 Org-013 <1 140104-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 102 140104-7 102 || 97 || RPD: 5 LCS-W2 102%

Surrogate toluene-d8 % Org-016 100 140104-7 96 || 104 || RPD: 8 LCS-W2 100%

Surrogate 4-BFB % Org-016 88 140104-7 90 || 93 || RPD: 3 LCS-W2 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

TRH C10 - C14 μg/L 50 Org-003 <50 140104-1 <50 || <50 LCS-W1 106%

TRH C15 - C28 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 125%

TRH C29 - C36 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 98%

TRH >C10 - C16 μg/L 50 Org-003 <50 140104-1 <50 || <50 LCS-W1 106%

TRH >C16 - C34 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 125%

TRH >C34 - C40 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 98%

Surrogate o-Terphenyl % Org-003 77 140104-1 91 || 86 || RPD: 6 LCS-W1 105%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Naphthalene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 101%

Acenaphthylene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 105%

Phenanthrene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 107%

Anthracene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 101%

Pyrene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 105%

Benzo(a)anthracene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 94%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 140104-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 104%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 93 140104-1 113 || 95 || RPD: 17 LCS-W1 107%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-9 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-9 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 <1 || <1 LCS-W1 105%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 11 || 11 || RPD: 0 LCS-W1 102%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 2 || 2 || RPD: 0 LCS-W1 102%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 190 || 190 || RPD: 0 LCS-W1 104%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 37 || 37 || RPD: 0 LCS-W1 101%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 140104-9 <0.05 || <0.05 LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 140104-9 <0.1 || <0.1 LCS-W1 105%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 140104-9 11000 || 11000 || RPD: 0 LCS-W1 102%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 140104-9 1400 || 1400 || RPD: 0 LCS-W1 104%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 <1 || <1 LCS-W1 102%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 105%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 102%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 103%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 108%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 100%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 100%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 111%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 140104-1 9300 || 9300 || RPD: 0 LCS-W1 100%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 140104-1 82 || 87 || RPD: 6 LCS-W1 102%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 107%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 140104-1 14000 || 14000 || RPD: 0 LCS-W1 103%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

pH pH Units Inorg-001 [NT] 140104-1 4.8 || 4.7 || RPD: 2 LCS-W1 99%

Electrical Conductivity μS/cm 1 Inorg-002 <1 140104-1 740 || 740 || RPD: 0 LCS-W1 103%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 140104-1 500 ||  [N/T] LCS-W1 89%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 140104-1 0.007 || <0.005 LCS-W1 101%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 140104-1 <0.005 || <0.005 LCS-W1 117%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 140104-1 0.011 || 0.011 || RPD: 0 LCS-W1 101%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 140104-1 <0.005 || <0.005 LCS-W1 104%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 140104-1 0.6 || 0.6 || RPD: 0 LCS-W1 111%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 94%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 18/01/2
016

140104-8 18/01/2016 || 18/01/2016 LCS-W3 18/01/2016

Date analysed - 18/01/2
016

140104-8 18/01/2016 || 18/01/2016 LCS-W3 18/01/2016

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 0.8 || 0.8 || RPD: 0 LCS-W3 104%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 1.1 || 1 || RPD: 10 LCS-W3 107%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 30 || 27 || RPD: 11 LCS-W3 103%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 4.5 || 4.4 || RPD: 2 LCS-W3 104%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] LCS-W3 98%

Sulphate, SO4 mg/L 1 Inorg-081 <1 140104-8 4 ||  [N/T] LCS-W3 104%

Chloride, Cl mg/L 1 Inorg-081 <1 140104-8 54 ||  [N/T] LCS-W3 91%

Ionic Balance % Inorg-041 [NT] 140104-8 4.0 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 140104-1 0.2 || 0.2 || RPD: 0 LCS-W1 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 140104-11 15/01/2016 || 18/01/2016

Date analysed - 140104-11 16/01/2016 || 19/01/2016

TRH C6 - C9 μg/L 140104-11 30 || 26 || RPD: 14 

TRH C6 - C10 μg/L 140104-11 31 || 26 || RPD: 18 

Benzene μg/L 140104-11 18 || 17 || RPD: 6 

Toluene μg/L 140104-11 <1 || <1

Ethylbenzene μg/L 140104-11 <1 || <1

m+p-xylene μg/L 140104-11 <2 || <2

o-xylene μg/L 140104-11 <1 || <1

Naphthalene μg/L 140104-11 <1 || <1

Surrogate
Dibromofluoromethane

% 140104-11 102 || 97 || RPD: 5 

Surrogate toluene-d8 % 140104-11 95 || 104 || RPD: 9 

Surrogate 4-BFB % 140104-11 86 || 91 || RPD: 6 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-11 16/01/2016 || 16/01/2016 140104-2 15/01/2016

TRH C10 - C14 μg/L 140104-11 <50 || <50 140104-2 100%

TRH C15 - C28 μg/L 140104-11 <100 || <100 140104-2 116%

TRH C29 - C36 μg/L 140104-11 <100 || <100 140104-2 68%

TRH >C10 - C16 μg/L 140104-11 <50 || <50 140104-2 100%

TRH >C16 - C34 μg/L 140104-11 <100 || <100 140104-2 116%

TRH >C34 - C40 μg/L 140104-11 <100 || <100 140104-2 68%

Surrogate o-Terphenyl % 140104-11 110 || 113 || RPD: 3 140104-2 83%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Naphthalene μg/L 140104-11 <1 || <1 140104-2 110%

Acenaphthylene μg/L 140104-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 140104-11 <1 || <1 [NR] [NR]

Fluorene μg/L 140104-11 <1 || <1 140104-2 104%

Phenanthrene μg/L 140104-11 <1 || <1 140104-2 110%

Anthracene μg/L 140104-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 140104-11 <1 || <1 140104-2 107%

Pyrene μg/L 140104-11 <1 || <1 140104-2 113%

Benzo(a)anthracene μg/L 140104-11 <1 || <1 [NR] [NR]

Chrysene μg/L 140104-11 <1 || <1 140104-2 102%

Benzo(b,j+k)fluoranthene μg/L 140104-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 140104-11 <1 || <1 140104-2 114%

Indeno(1,2,3-c,d)pyrene μg/L 140104-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 140104-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 140104-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 140104-11 110 || 104 || RPD: 6 140104-2 118%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Iron-Total μg/L 140104-11 3600 || 3300 || RPD: 9 140104-2 #

Manganese-Total μg/L 140104-11 130 || 130 || RPD: 0 140104-2 84%

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L 140104-11 13000 || 12000 || RPD: 8 140104-2 #
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Nitrate as N in water mg/L 140104-12 0.093 || 0.095 || RPD: 2 140104-2 96%

Nitrite as N in water mg/L 140104-12 <0.005 || <0.005 140104-2 113%

Ammonia as N in water mg/L 140104-12 0.014 || 0.015 || RPD: 7 140104-2 99%

Phosphate as P in water mg/L 140104-12 0.015 || 0.017 || RPD: 13 140104-2 104%

Total Nitrogen in water mg/L 140104-12 0.7 || 0.7 || RPD: 0 140104-2 113%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 140104-1 18/01/2016 || 18/01/2016 140104-2 18/01/2016

Date analysed - 140104-1 18/01/2016 || 18/01/2016 140104-2 18/01/2016

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 140104-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 140104-1 6 || 6 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 140104-1 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 140104-1 6 || 6 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 140104-1 28 || 28 || RPD: 0 140104-2 98%

Chloride, Cl mg/L 140104-1 240 || 240 || RPD: 0 140104-2 73%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Phosphorus - Total mg/L 140104-12 <0.05 || <0.05 140104-2 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - total Base + Duplicate + %RPD

Date prepared - 140104-16 15/01/2016 || 15/01/2016

Date analysed - 140104-16 15/01/2016 || 15/01/2016

Arsenic-Total μg/L 140104-16 <1 ||  [N/T]

Copper-Total μg/L 140104-16 3 ||  [N/T]

Lead-Total μg/L 140104-16 3 ||  [N/T]

Zinc-Total μg/L 140104-16 15 ||  [N/T]

Nickel-Total μg/L 140104-16 2 ||  [N/T]

Mercury-Total μg/L 140104-16 <0.05 || <0.05

Cadmium-Total μg/L 140104-16 <0.1 ||  [N/T]

Iron-Total μg/L 140104-16 3200 ||  [N/T]

Manganese-Total μg/L 140104-16 47 ||  [N/T]

Chromium-Total μg/L 140104-16 <1 ||  [N/T]

Aluminium-Total μg/L 140104-16 190 ||  [N/T]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 140104-2 15/01/2016 || 15/01/2016

Date analysed - 140104-2 15/01/2016 || 15/01/2016

pH pH Units 140104-2 7.1 ||  [N/T]

Electrical Conductivity μS/cm 140104-2 1500 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 140104-2 1600 || 1200 || RPD: 29 

Nitrate as N in water mg/L 140104-2 0.087 ||  [N/T]

Nitrite as N in water mg/L 140104-2 <0.005 ||  [N/T]

Ammonia as N in water mg/L 140104-2 <0.005 ||  [N/T]

Phosphate as P in water mg/L 140104-2 <0.005 ||  [N/T]

Total Nitrogen in water mg/L 140104-2 0.6 ||  [N/T]

Total Suspended Solids mg/L [NT] [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 140104-14 18/01/2016 || 18/01/2016

Date analysed - 140104-14 18/01/2016 || 18/01/2016

Calcium - Dissolved mg/L 140104-14 23 ||  [N/T]

Potassium - Dissolved mg/L 140104-14 3.4 ||  [N/T]

Sodium - Dissolved mg/L 140104-14 34 ||  [N/T]

Magnesium - Dissolved mg/L 140104-14 6.0 ||  [N/T]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 140104-14 <5 || <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 140104-14 54 || 54 || RPD: 0 

Carbonate Alkalinity as 

CaCO3

mg/L 140104-14 <5 || <5

Total Alkalinity  as CaCO3 mg/L 140104-14 54 || 54 || RPD: 0 

Sulphate, SO4 mg/L 140104-14 18 ||  [N/T]

Chloride, Cl mg/L 140104-14 49 ||  [N/T]

Ionic Balance % 140104-14 6.3 ||  [N/T]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 140104-14 15/01/2016 || 15/01/2016

Date analysed - 140104-14 15/01/2016 || 15/01/2016

pH pH Units 140104-14 6.8 || 6.8 || RPD: 0 

Electrical Conductivity μS/cm 140104-14 330 || 340 || RPD: 3 

Total Dissolved Solids 
(grav)

mg/L 140104-14 200 ||  [N/T]

Nitrate as N in water mg/L 140104-14 0.11 ||  [N/T]

Nitrite as N in water mg/L 140104-14 <0.005 ||  [N/T]

Ammonia as N in water mg/L 140104-14 0.067 ||  [N/T]

Phosphate as P in water mg/L 140104-14 <0.005 ||  [N/T]

Total Nitrogen in water mg/L 140104-14 0.8 ||  [N/T]

Total Suspended Solids mg/L 140104-14 <5 ||  [N/T]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 140104-12 18/01/2016 || 18/01/2016

Date analysed - 140104-12 18/01/2016 || 18/01/2016

Calcium - Dissolved mg/L 140104-12 24 ||  [N/T]

Potassium - Dissolved mg/L 140104-12 1.7 ||  [N/T]

Sodium - Dissolved mg/L 140104-12 42 ||  [N/T]

Magnesium - Dissolved mg/L 140104-12 5.0 ||  [N/T]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 140104-12 <5 ||  [N/T]

Bicarbonate Alkalinity as 

CaCO3

mg/L 140104-12 46 ||  [N/T]

Carbonate Alkalinity as 

CaCO3

mg/L 140104-12 <5 ||  [N/T]

Total Alkalinity  as CaCO3 mg/L 140104-12 46 ||  [N/T]

Sulphate, SO4 mg/L 140104-12 23 || 23 || RPD: 0 

Chloride, Cl mg/L 140104-12 61 || 61 || RPD: 0 

Ionic Balance % 140104-12 5.5 ||  [N/T]
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Client Reference: 30011560, NBHP Water Quality Monitoring

Report Comments:
METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

sample #4 and #7 TDS done by calculation due to high colloidal matter present in the sample.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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CERTIFICATE OF ANALYSIS 140104
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP Water Quality Monitoring
No. of samples: 19 Waters
Date samples received / completed instructions received 14/01/16 / 14/01/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 21/01/16 / 21/01/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 104 104 103 103

Surrogate toluene-d8 % 99 99 98 97 98

Surrogate 4-BFB % 89 85 87 87 88

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L <10 29 <10 <10 <10

TRH C6 - C10 μg/L <10 30 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 12 <10 <10 <10

Benzene μg/L <1 18 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 105 102 104 104 104

Surrogate toluene-d8 % 97 96 98 97 97

Surrogate 4-BFB % 86 90 90 88 86
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L 30 <10 <10 <10 <10

TRH C6 - C10 μg/L 31 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L 13 <10 <10 <10 <10

Benzene μg/L 18 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 102 103 104 104 105

Surrogate toluene-d8 % 95 95 98 96 98

Surrogate 4-BFB % 86 88 88 86 86

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 140104-16 140104-17 140104-18 140104-19

Your Reference ------------
-

SW5 SW6 Trip Spike Trip Blank

Date Sampled ------------ 12/01/2016 13/01/2016 10/01/2016 10/01/2016

Type of sample Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C6 - C9 μg/L <10 <10 [NA] <10

TRH C6 - C10 μg/L <10 <10 [NA] <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 [NA] <10

Benzene μg/L <1 <1 101% <1

Toluene μg/L <1 <1 102% <1

Ethylbenzene μg/L <1 <1 105% <1

m+p-xylene μg/L <2 <2 102% <2

o-xylene μg/L <1 <1 105% <1

Naphthalene μg/L <1 <1 [NA] <1

Surrogate Dibromofluoromethane % 103 105 103 103

Surrogate toluene-d8 % 95 96 97 97

Surrogate 4-BFB % 85 87 104 88

Page 3 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 91 83 98 89 96

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 82 99 101 103 115
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 16/01/2016 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 110 86 82 110 104

svTRH (C10-C40) in Water 

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date extracted - 15/01/2016 15/01/2016 

Date analysed - 16/01/2016 16/01/2016 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 66 93

Page 5 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 113 96 100 97 126
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 95 114 123 114 120
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date extracted - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 110 94 86 137 112

Page 8 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date extracted - 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 71 114
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 10 <1 7 6 <1

Lead-Dissolved μg/L 19 <1 5 <1 <1

Zinc-Dissolved μg/L 160 6 17 7 5

Nickel-Dissolved μg/L 16 6 3 3 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L 0.4 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 96 <10 45 80 <10

Manganese-Dissolved μg/L 50 230 160 38 7

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 11 <1

Lead-Dissolved μg/L <1 <1 <1 2 <1

Zinc-Dissolved μg/L 5 <1 23 190 2

Nickel-Dissolved μg/L <1 <1 6 37 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 14 1,100 11,000 11

Manganese-Dissolved μg/L 7 47 310 1,400 <5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

Page 10 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 2 <1 <1 1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L <1 7 8 10 27

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L 12 260 270 350 98

Manganese-Dissolved μg/L 48 13 29 34 31

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date prepared - 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 

Arsenic-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 2 <1

Lead-Dissolved μg/L 2 <1

Zinc-Dissolved μg/L 12 7

Nickel-Dissolved μg/L 2 <1

Mercury-Dissolved μg/L <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1

Iron-Dissolved μg/L 2,100 420

Manganese-Dissolved μg/L 43 22

Chromium-Dissolved μg/L <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Iron-Total μg/L 9,300 2,300 2,200 3,500 170

Manganese-Total μg/L 82 260 160 53 9

Aluminium-Total μg/L 14,000 1,500 5,000 2,700 520

HM in water - total 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Iron-Total μg/L 900 3,000 59,000 37,000 630

Manganese-Total μg/L 8 130 310 1,300 7

Aluminium-Total μg/L 2,600 11,000 470 3,500 690

HM in water - total 

Our Reference: UNITS 140104-11 140104-12 140104-13 140104-14 140104-15

Your Reference ------------
-

DUP1 SW1 SW2 SW3 SW4

Date Sampled ------------ 13/01/2016 12/01/2016 13/01/2016 13/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Arsenic-Total μg/L [NA] <1 <1 <1 <1

Copper-Total μg/L [NA] 2 2 1 2

Lead-Total μg/L [NA] <1 <1 <1 <1

Zinc-Total μg/L [NA] 10 11 13 30

Nickel-Total μg/L [NA] <1 <1 <1 <1

Mercury-Total μg/L [NA] <0.05 <0.05 <0.05 <0.05

Cadmium-Total μg/L [NA] <0.1 <0.1 <0.1 <0.1

Iron-Total μg/L 3,600 600 650 980 290

Manganese-Total μg/L 130 14 31 37 29

Chromium-Total μg/L [NA] <1 <1 <1 <1

Aluminium-Total μg/L 13,000 160 200 80 30
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 140104-16 140104-17

Your Reference ------------
-

SW5 SW6

Date Sampled ------------ 12/01/2016 13/01/2016

Type of sample Water Water

Date prepared - 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 

Arsenic-Total μg/L <1 <1

Copper-Total μg/L 3 2

Lead-Total μg/L 3 <1

Zinc-Total μg/L 15 11

Nickel-Total μg/L 2 <1

Mercury-Total μg/L <0.05 <0.05

Cadmium-Total μg/L <0.1 <0.1

Iron-Total μg/L 3,200 1,100

Manganese-Total μg/L 47 26

Chromium-Total μg/L <1 <1

Aluminium-Total μg/L 190 130
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

pH pH Units 4.8 7.1 4.0 6.5 6.0

Electrical Conductivity μS/cm 740 1,500 550 360 190

Total Dissolved Solids (grav) mg/L 500 1,600 300 220 210

Nitrate as N in water mg/L 0.007 0.087 0.058 0.02 0.065

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.011 <0.005 <0.005 0.016 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 0.006 <0.005

Total Nitrogen in water mg/L 0.6 0.6 0.5 1.1 0.4

Miscellaneous Inorganics 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

pH pH Units 5.5 5.8 4.4 3.6 4.4

Electrical Conductivity μS/cm 180 190 190 1,500 180

Total Dissolved Solids (grav) mg/L 130 110 150 1,200 130

Nitrate as N in water mg/L 0.42 0.074 <0.005 0.007 1.8

Nitrite as N in water mg/L <0.005 0.008 <0.005 <0.005 <0.005

Ammonia as N in water mg/L <0.005 <0.005 <0.005 0.077 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Total Nitrogen in water mg/L 0.8 0.5 0.3 0.3 2.7

Miscellaneous Inorganics 

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

pH pH Units 6.9 7.0 6.8 7.5 6.8

Electrical Conductivity μS/cm 350 380 330 510 340

Total Dissolved Solids (grav) mg/L 220 230 200 310 180

Nitrate as N in water mg/L 0.093 0.48 0.11 0.34 0.091

Nitrite as N in water mg/L <0.005 0.053 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.014 0.15 0.067 0.020 0.026

Phosphate as P in water mg/L 0.015 0.016 <0.005 <0.005 0.007

Total Nitrogen in water mg/L 0.7 1.3 0.8 1.0 1.0

Page 14 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Total Suspended Solids mg/L <5 6 <5 <5 <5

Miscellaneous Inorganics 

Our Reference: UNITS 140104-17

Your Reference ------------
-

SW6

Date Sampled ------------ 13/01/2016

Type of sample Water

Date prepared - 15/01/2016

Date analysed - 15/01/2016

pH pH Units 7.5

Electrical Conductivity μS/cm 370

Total Dissolved Solids (grav) mg/L 180

Nitrate as N in water mg/L 0.18

Nitrite as N in water mg/L <0.005

Ammonia as N in water mg/L 0.062

Phosphate as P in water mg/L <0.005

Total Nitrogen in water mg/L 0.9

Total Suspended Solids mg/L <5

Page 15 of  30Envirolab Reference: 140104
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Date analysed - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Calcium - Dissolved mg/L 5.2 64 3.1 16 2.1

Potassium - Dissolved mg/L 0.7 1.6 0.9 7.0 1.0

Sodium - Dissolved mg/L 170 220 97 53 38

Magnesium - Dissolved mg/L 14 21 11 7.0 2.0

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 6 71 <5 32 28

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 6 71 <5 32 28

Sulphate, SO4 mg/L 28 37 16 31 9

Chloride, Cl mg/L 240 360 170 72 35

Ionic Balance % 9.8 8.7 3.0 7.5 5.4

Ion Balance 

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Date analysed - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Calcium - Dissolved mg/L 3.3 7.7 0.8 2.9 <0.5

Potassium - Dissolved mg/L 0.5 0.5 1.1 2.6 <0.5

Sodium - Dissolved mg/L 30 32 30 300 28

Magnesium - Dissolved mg/L 3.1 1.8 4.5 30 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 10 20 <5 <5 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 10 20 <5 <5 <5

Sulphate, SO4 mg/L 4 6 4 170 4

Chloride, Cl mg/L 44 42 54 370 44

Ionic Balance % 6.0 5.7 4.0 6.2 5.0
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Date analysed - 18/01/2016 18/01/2016 18/01/2016 18/01/2016 18/01/2016 

Calcium - Dissolved mg/L 24 19 23 52 16

Potassium - Dissolved mg/L 1.7 2.3 3.4 5.3 2.4

Sodium - Dissolved mg/L 42 49 34 42 41

Magnesium - Dissolved mg/L 5.0 5.7 6.0 9.7 7.5

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 46 39 54 110 46

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 46 39 54 110 46

Sulphate, SO4 mg/L 23 18 18 52 18

Chloride, Cl mg/L 61 73 49 53 59

Ionic Balance % 5.5 5.6 6.3 6.3 5.6

Ion Balance 

Our Reference: UNITS 140104-17

Your Reference ------------
-

SW6

Date Sampled ------------ 13/01/2016

Type of sample Water

Date prepared - 18/01/2016

Date analysed - 18/01/2016

Calcium - Dissolved mg/L 26

Potassium - Dissolved mg/L 1.8

Sodium - Dissolved mg/L 38

Magnesium - Dissolved mg/L 6.4

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 71

Carbonate Alkalinity as CaCO3 mg/L <5

Total Alkalinity  as CaCO3 mg/L 71

Sulphate, SO4 mg/L 18

Chloride, Cl mg/L 58

Ionic Balance % 1.6
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Client Reference: 30011560, NBHP Water Quality Monitoring

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-1 140104-2 140104-3 140104-4 140104-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/01/2016 12/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Phosphorus - Total mg/L 0.2 0.08 <0.05 0.2 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-6 140104-7 140104-8 140104-9 140104-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/01/2016 13/01/2016 12/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Phosphorus - Total mg/L <0.05 0.2 <0.05 0.09 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-12 140104-13 140104-14 140104-15 140104-16

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 12/01/2016 13/01/2016 13/01/2016 12/01/2016 12/01/2016

Type of sample Water Water Water Water Water

Date prepared - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Date analysed - 15/01/2016 15/01/2016 15/01/2016 15/01/2016 15/01/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 <0.05 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 140104-17

Your Reference ------------
-

SW6

Date Sampled ------------ 13/01/2016

Type of sample Water

Date prepared - 15/01/2016

Date analysed - 15/01/2016

Phosphorus - Total mg/L <0.05
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Client Reference: 30011560, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 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-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 15/01/2
016

140104-7 15/01/2016 || 18/01/2016 LCS-W2 15/01/2016

Date analysed - 16/01/2
016

140104-7 16/01/2016 || 19/01/2016 LCS-W2 16/01/2016

TRH C6 - C9 μg/L 10 Org-016 <10 140104-7 29 || 24 || RPD: 19 LCS-W2 106%

TRH C6 - C10 μg/L 10 Org-016 <10 140104-7 30 || 25 || RPD: 18 LCS-W2 106%

Benzene μg/L 1 Org-016 <1 140104-7 18 || 17 || RPD: 6 LCS-W2 103%

Toluene μg/L 1 Org-016 <1 140104-7 <1 || <1 LCS-W2 107%

Ethylbenzene μg/L 1 Org-016 <1 140104-7 <1 || <1 LCS-W2 109%

m+p-xylene μg/L 2 Org-016 <2 140104-7 <2 || <2 LCS-W2 106%

o-xylene μg/L 1 Org-016 <1 140104-7 <1 || <1 LCS-W2 107%

Naphthalene μg/L 1 Org-013 <1 140104-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 102 140104-7 102 || 97 || RPD: 5 LCS-W2 102%

Surrogate toluene-d8 % Org-016 100 140104-7 96 || 104 || RPD: 8 LCS-W2 100%

Surrogate 4-BFB % Org-016 88 140104-7 90 || 93 || RPD: 3 LCS-W2 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

TRH C10 - C14 μg/L 50 Org-003 <50 140104-1 <50 || <50 LCS-W1 106%

TRH C15 - C28 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 125%

TRH C29 - C36 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 98%

TRH >C10 - C16 μg/L 50 Org-003 <50 140104-1 <50 || <50 LCS-W1 106%

TRH >C16 - C34 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 125%

TRH >C34 - C40 μg/L 100 Org-003 <100 140104-1 <100 || <100 LCS-W1 98%

Surrogate o-Terphenyl % Org-003 77 140104-1 91 || 86 || RPD: 6 LCS-W1 105%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Naphthalene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 101%

Acenaphthylene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 105%

Phenanthrene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 107%

Anthracene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 101%

Pyrene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 105%

Benzo(a)anthracene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 94%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 140104-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 140104-1 <1 || <1 LCS-W1 104%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 140104-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 93 140104-1 113 || 95 || RPD: 17 LCS-W1 107%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-9 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-9 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 <1 || <1 LCS-W1 105%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 11 || 11 || RPD: 0 LCS-W1 102%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 2 || 2 || RPD: 0 LCS-W1 102%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 190 || 190 || RPD: 0 LCS-W1 104%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 37 || 37 || RPD: 0 LCS-W1 101%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 140104-9 <0.05 || <0.05 LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 140104-9 <0.1 || <0.1 LCS-W1 105%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 140104-9 11000 || 11000 || RPD: 0 LCS-W1 102%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 140104-9 1400 || 1400 || RPD: 0 LCS-W1 104%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 140104-9 <1 || <1 LCS-W1 102%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Arsenic-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 105%

Copper-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 102%

Lead-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 103%

Zinc-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 108%

Nickel-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 100%

Mercury-Total μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W1 100%

Cadmium-Total μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W1 111%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 140104-1 9300 || 9300 || RPD: 0 LCS-W1 100%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 140104-1 82 || 87 || RPD: 6 LCS-W1 102%

Chromium-Total μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W1 107%

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 140104-1 14000 || 14000 || RPD: 0 LCS-W1 103%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

pH pH Units Inorg-001 [NT] 140104-1 4.8 || 4.7 || RPD: 2 LCS-W1 99%

Electrical Conductivity μS/cm 1 Inorg-002 <1 140104-1 740 || 740 || RPD: 0 LCS-W1 103%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 140104-1 500 ||  [N/T] LCS-W1 89%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 140104-1 0.007 || <0.005 LCS-W1 101%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 140104-1 <0.005 || <0.005 LCS-W1 117%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 140104-1 0.011 || 0.011 || RPD: 0 LCS-W1 101%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 140104-1 <0.005 || <0.005 LCS-W1 104%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 140104-1 0.6 || 0.6 || RPD: 0 LCS-W1 111%

Total Suspended Solids mg/L 5 Inorg-019 <5 [NT] [NT] LCS-W1 94%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 18/01/2
016

140104-8 18/01/2016 || 18/01/2016 LCS-W3 18/01/2016

Date analysed - 18/01/2
016

140104-8 18/01/2016 || 18/01/2016 LCS-W3 18/01/2016

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 0.8 || 0.8 || RPD: 0 LCS-W3 104%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 1.1 || 1 || RPD: 10 LCS-W3 107%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 30 || 27 || RPD: 11 LCS-W3 103%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 140104-8 4.5 || 4.4 || RPD: 2 LCS-W3 104%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 140104-8 <5 ||  [N/T] LCS-W3 98%

Sulphate, SO4 mg/L 1 Inorg-081 <1 140104-8 4 ||  [N/T] LCS-W3 104%

Chloride, Cl mg/L 1 Inorg-081 <1 140104-8 54 ||  [N/T] LCS-W3 91%

Ionic Balance % Inorg-041 [NT] 140104-8 4.0 ||  [N/T] [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Date analysed - 15/01/2
016

140104-1 15/01/2016 || 15/01/2016 LCS-W1 15/01/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 140104-1 0.2 || 0.2 || RPD: 0 LCS-W1 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 140104-11 15/01/2016 || 18/01/2016

Date analysed - 140104-11 16/01/2016 || 19/01/2016

TRH C6 - C9 μg/L 140104-11 30 || 26 || RPD: 14 

TRH C6 - C10 μg/L 140104-11 31 || 26 || RPD: 18 

Benzene μg/L 140104-11 18 || 17 || RPD: 6 

Toluene μg/L 140104-11 <1 || <1

Ethylbenzene μg/L 140104-11 <1 || <1

m+p-xylene μg/L 140104-11 <2 || <2

o-xylene μg/L 140104-11 <1 || <1

Naphthalene μg/L 140104-11 <1 || <1

Surrogate
Dibromofluoromethane

% 140104-11 102 || 97 || RPD: 5 

Surrogate toluene-d8 % 140104-11 95 || 104 || RPD: 9 

Surrogate 4-BFB % 140104-11 86 || 91 || RPD: 6 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-11 16/01/2016 || 16/01/2016 140104-2 15/01/2016

TRH C10 - C14 μg/L 140104-11 <50 || <50 140104-2 100%

TRH C15 - C28 μg/L 140104-11 <100 || <100 140104-2 116%

TRH C29 - C36 μg/L 140104-11 <100 || <100 140104-2 68%

TRH >C10 - C16 μg/L 140104-11 <50 || <50 140104-2 100%

TRH >C16 - C34 μg/L 140104-11 <100 || <100 140104-2 116%

TRH >C34 - C40 μg/L 140104-11 <100 || <100 140104-2 68%

Surrogate o-Terphenyl % 140104-11 110 || 113 || RPD: 3 140104-2 83%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Naphthalene μg/L 140104-11 <1 || <1 140104-2 110%

Acenaphthylene μg/L 140104-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 140104-11 <1 || <1 [NR] [NR]

Fluorene μg/L 140104-11 <1 || <1 140104-2 104%

Phenanthrene μg/L 140104-11 <1 || <1 140104-2 110%

Anthracene μg/L 140104-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 140104-11 <1 || <1 140104-2 107%

Pyrene μg/L 140104-11 <1 || <1 140104-2 113%

Benzo(a)anthracene μg/L 140104-11 <1 || <1 [NR] [NR]

Chrysene μg/L 140104-11 <1 || <1 140104-2 102%

Benzo(b,j+k)fluoranthene μg/L 140104-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 140104-11 <1 || <1 140104-2 114%

Indeno(1,2,3-c,d)pyrene μg/L 140104-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 140104-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 140104-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 140104-11 110 || 104 || RPD: 6 140104-2 118%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-11 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Arsenic-Total μg/L [NT] [NT] [NR] [NR]

Copper-Total μg/L [NT] [NT] [NR] [NR]

Lead-Total μg/L [NT] [NT] [NR] [NR]

Zinc-Total μg/L [NT] [NT] [NR] [NR]

Nickel-Total μg/L [NT] [NT] [NR] [NR]

Mercury-Total μg/L [NT] [NT] [NR] [NR]

Cadmium-Total μg/L [NT] [NT] [NR] [NR]

Iron-Total μg/L 140104-11 3600 || 3300 || RPD: 9 140104-2 #

Manganese-Total μg/L 140104-11 130 || 130 || RPD: 0 140104-2 84%

Chromium-Total μg/L [NT] [NT] [NR] [NR]

Aluminium-Total μg/L 140104-11 13000 || 12000 || RPD: 8 140104-2 #
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Nitrate as N in water mg/L 140104-12 0.093 || 0.095 || RPD: 2 140104-2 96%

Nitrite as N in water mg/L 140104-12 <0.005 || <0.005 140104-2 113%

Ammonia as N in water mg/L 140104-12 0.014 || 0.015 || RPD: 7 140104-2 99%

Phosphate as P in water mg/L 140104-12 0.015 || 0.017 || RPD: 13 140104-2 104%

Total Nitrogen in water mg/L 140104-12 0.7 || 0.7 || RPD: 0 140104-2 113%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 140104-1 18/01/2016 || 18/01/2016 140104-2 18/01/2016

Date analysed - 140104-1 18/01/2016 || 18/01/2016 140104-2 18/01/2016

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 140104-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 140104-1 6 || 6 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 140104-1 <5 || <5 [NR] [NR]

Total Alkalinity  as CaCO3 mg/L 140104-1 6 || 6 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 140104-1 28 || 28 || RPD: 0 140104-2 98%

Chloride, Cl mg/L 140104-1 240 || 240 || RPD: 0 140104-2 73%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Date analysed - 140104-12 15/01/2016 || 15/01/2016 140104-2 15/01/2016

Phosphorus - Total mg/L 140104-12 <0.05 || <0.05 140104-2 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - total Base + Duplicate + %RPD

Date prepared - 140104-16 15/01/2016 || 15/01/2016

Date analysed - 140104-16 15/01/2016 || 15/01/2016

Arsenic-Total μg/L 140104-16 <1 ||  [N/T]

Copper-Total μg/L 140104-16 3 ||  [N/T]

Lead-Total μg/L 140104-16 3 ||  [N/T]

Zinc-Total μg/L 140104-16 15 ||  [N/T]

Nickel-Total μg/L 140104-16 2 ||  [N/T]

Mercury-Total μg/L 140104-16 <0.05 || <0.05

Cadmium-Total μg/L 140104-16 <0.1 ||  [N/T]

Iron-Total μg/L 140104-16 3200 ||  [N/T]

Manganese-Total μg/L 140104-16 47 ||  [N/T]

Chromium-Total μg/L 140104-16 <1 ||  [N/T]

Aluminium-Total μg/L 140104-16 190 ||  [N/T]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 140104-2 15/01/2016 || 15/01/2016

Date analysed - 140104-2 15/01/2016 || 15/01/2016

pH pH Units 140104-2 7.1 ||  [N/T]

Electrical Conductivity μS/cm 140104-2 1500 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 140104-2 1600 || 1200 || RPD: 29 

Nitrate as N in water mg/L 140104-2 0.087 ||  [N/T]

Nitrite as N in water mg/L 140104-2 <0.005 ||  [N/T]

Ammonia as N in water mg/L 140104-2 <0.005 ||  [N/T]

Phosphate as P in water mg/L 140104-2 <0.005 ||  [N/T]

Total Nitrogen in water mg/L 140104-2 0.6 ||  [N/T]

Total Suspended Solids mg/L [NT] [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 140104-14 18/01/2016 || 18/01/2016

Date analysed - 140104-14 18/01/2016 || 18/01/2016

Calcium - Dissolved mg/L 140104-14 23 ||  [N/T]

Potassium - Dissolved mg/L 140104-14 3.4 ||  [N/T]

Sodium - Dissolved mg/L 140104-14 34 ||  [N/T]

Magnesium - Dissolved mg/L 140104-14 6.0 ||  [N/T]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 140104-14 <5 || <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 140104-14 54 || 54 || RPD: 0 

Carbonate Alkalinity as 

CaCO3

mg/L 140104-14 <5 || <5

Total Alkalinity  as CaCO3 mg/L 140104-14 54 || 54 || RPD: 0 

Sulphate, SO4 mg/L 140104-14 18 ||  [N/T]

Chloride, Cl mg/L 140104-14 49 ||  [N/T]

Ionic Balance % 140104-14 6.3 ||  [N/T]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 140104-14 15/01/2016 || 15/01/2016

Date analysed - 140104-14 15/01/2016 || 15/01/2016

pH pH Units 140104-14 6.8 || 6.8 || RPD: 0 

Electrical Conductivity μS/cm 140104-14 330 || 340 || RPD: 3 

Total Dissolved Solids 
(grav)

mg/L 140104-14 200 ||  [N/T]

Nitrate as N in water mg/L 140104-14 0.11 ||  [N/T]

Nitrite as N in water mg/L 140104-14 <0.005 ||  [N/T]

Ammonia as N in water mg/L 140104-14 0.067 ||  [N/T]

Phosphate as P in water mg/L 140104-14 <0.005 ||  [N/T]

Total Nitrogen in water mg/L 140104-14 0.8 ||  [N/T]

Total Suspended Solids mg/L 140104-14 <5 ||  [N/T]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Ion Balance Base + Duplicate + %RPD

Date prepared - 140104-12 18/01/2016 || 18/01/2016

Date analysed - 140104-12 18/01/2016 || 18/01/2016

Calcium - Dissolved mg/L 140104-12 24 ||  [N/T]

Potassium - Dissolved mg/L 140104-12 1.7 ||  [N/T]

Sodium - Dissolved mg/L 140104-12 42 ||  [N/T]

Magnesium - Dissolved mg/L 140104-12 5.0 ||  [N/T]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L 140104-12 <5 ||  [N/T]

Bicarbonate Alkalinity as 

CaCO3

mg/L 140104-12 46 ||  [N/T]

Carbonate Alkalinity as 

CaCO3

mg/L 140104-12 <5 ||  [N/T]

Total Alkalinity  as CaCO3 mg/L 140104-12 46 ||  [N/T]

Sulphate, SO4 mg/L 140104-12 23 || 23 || RPD: 0 

Chloride, Cl mg/L 140104-12 61 || 61 || RPD: 0 

Ionic Balance % 140104-12 5.5 ||  [N/T]
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Client Reference: 30011560, NBHP Water Quality Monitoring

Report Comments:
METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

sample #4 and #7 TDS done by calculation due to high colloidal matter present in the sample.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference 30011560, NBHP Water Quality Monitoring 
Envirolab Reference 141487 
Date Sample Received 11/02/2016 
Date Instructions Received 11/02/2016 
Date Results Expected to be Reported 17/02/2016 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 
No. of Samples Provided 13 Waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 0.0 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 141487
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP Water Quality Monitoring
No. of samples: 13 Waters
Date samples received / completed instructions received 11/02/16 / 11/02/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 17/02/16 / 17/02/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date extracted - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 119 120 122 123 124

Surrogate toluene-d8 % 94 92 94 95 93

Surrogate 4-BFB % 87 88 86 85 84

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date extracted - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

TRH C6 - C9 μg/L <10 52 <10 <10 <10

TRH C6 - C10 μg/L <10 52 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 17 <10 <10 <10

Benzene μg/L <1 35 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 124 121 124 122 124

Surrogate toluene-d8 % 94 93 93 96 94

Surrogate 4-BFB % 84 86 83 87 88

Page 2 of  24Envirolab Reference: 141487
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 141487-11 141487-12 141487-13

Your Reference ------------
-

DUP1 Trip Blank Trip Spike

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water

Date extracted - 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 

TRH C6 - C9 μg/L 51 <10 [NA]

TRH C6 - C10 μg/L 51 <10 [NA]

TRH C6 - C10 less BTEX 
(F1)

μg/L 16 <10 [NA]

Benzene μg/L 35 <1 113%

Toluene μg/L <1 <1 110%

Ethylbenzene μg/L <1 <1 114%

m+p-xylene μg/L <2 <2 119%

o-xylene μg/L <1 <1 120%

Naphthalene μg/L <1 <1 [NA]

Surrogate Dibromofluoromethane % 120 118 112

Surrogate toluene-d8 % 93 95 101

Surrogate 4-BFB % 89 87 108
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date extracted - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Date analysed - 14/02/2016 14/02/2016 14/02/2016 14/02/2016 14/02/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 100 96 87 97 84

svTRH (C10-C40) in Water 

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date extracted - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Date analysed - 14/02/2016 14/02/2016 14/02/2016 14/02/2016 14/02/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 100 86 106 90 98
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 141487-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 09/02/2016

Type of sample Water

Date extracted - 11/02/2016

Date analysed - 14/02/2016

TRH C10 - C14 μg/L <50

TRH C15 - C28 μg/L <100

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50

TRH >C16 - C34 μg/L <100

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 97
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date extracted - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 104 106 112 103 92
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date extracted - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 102 88 110 103 99
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 141487-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 09/02/2016

Type of sample Water

Date extracted - 12/02/2016

Date analysed - 12/02/2016

Naphthalene μg/L <1

Acenaphthylene μg/L <1

Acenaphthene μg/L <1

Fluorene μg/L <1

Phenanthrene μg/L <1

Anthracene μg/L <1

Fluoranthene μg/L <1

Pyrene μg/L <1

Benzo(a)anthracene μg/L <1

Chrysene μg/L <1

Benzo(b,j+k)fluoranthene μg/L <2

Benzo(a)pyrene μg/L <1

Indeno(1,2,3-c,d)pyrene μg/L <1

Dibenzo(a,h)anthracene μg/L <1

Benzo(g,h,i)perylene μg/L <1

Benzo(a)pyrene TEQ μg/L <5

Total +ve PAH's μg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 104
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 16 <1 7 5 <1

Lead-Dissolved μg/L 19 <1 5 <1 <1

Zinc-Dissolved μg/L 200 8 17 14 3

Nickel-Dissolved μg/L 27 4 3 6 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L 0.5 <0.1 <0.1 0.1 <0.1

Iron-Dissolved μg/L 110 <10 50 140 <10

Manganese-Dissolved μg/L 54 190 140 66 6

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 3 22 <1

Lead-Dissolved μg/L <1 <1 <1 2 <1

Zinc-Dissolved μg/L 4 2 21 170 2

Nickel-Dissolved μg/L <1 <1 5 35 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 11 160 14,000 <10

Manganese-Dissolved μg/L 7 21 270 1,300 7

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 141487-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 09/02/2016

Type of sample Water

Date prepared - 12/02/2016

Date analysed - 12/02/2016

Arsenic-Dissolved μg/L <1

Copper-Dissolved μg/L <1

Lead-Dissolved μg/L <1

Zinc-Dissolved μg/L 2

Nickel-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Cadmium-Dissolved μg/L <0.1

Iron-Dissolved μg/L 12

Manganese-Dissolved μg/L 23

Chromium-Dissolved μg/L <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Aluminium-Total μg/L 25,000 1,100 5,100 2,700 2,300

Iron-Total μg/L 12,000 1,100 1,700 5,000 680

Manganese-Total μg/L 95 210 140 86 8

HM in water - total 

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Aluminium-Total μg/L 3,800 2,500 5,400 5,000 1,300

Iron-Total μg/L 720 1,100 48,000 51,000 850

Manganese-Total μg/L 10 17 490 2,000 10

HM in water - total 

Our Reference: UNITS 141487-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 09/02/2016

Type of sample Water

Date prepared - 12/02/2016

Date analysed - 12/02/2016

Aluminium-Total μg/L 3,000

Iron-Total μg/L 1,200

Manganese-Total μg/L 19
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Date analysed - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

pH pH Units 4.4 6.2 3.9 6.2 5.6

Electrical Conductivity μS/cm 890 1,400 640 560 180

Total Dissolved Solids (grav) mg/L 670 940 340 320 110

Nitrate as N in water mg/L <0.005 0.083 0.056 0.079 0.075

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.005 <0.005 <0.005 0.018 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 0.012 <0.005

Total Nitrogen in water mg/L 1.1 0.9 0.8 2.0 1.1

Miscellaneous Inorganics 

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Date analysed - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

pH pH Units 5.2 5.5 4.1 3.6 4.3

Electrical Conductivity μS/cm 190 190 220 1,700 200

Total Dissolved Solids (grav) mg/L 110 94 120 980 110

Nitrate as N in water mg/L 0.43 0.056 0.008 <0.005 1.7

Nitrite as N in water mg/L <0.005 0.01 <0.005 <0.005 <0.005

Ammonia as N in water mg/L <0.005 <0.005 <0.005 0.072 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Total Nitrogen in water mg/L 1.1 0.8 0.6 0.6 2.7
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Date analysed - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Calcium - Dissolved mg/L 5.0 55 2.8 25 2.0

Potassium - Dissolved mg/L 0.6 1.3 0.7 6.8 0.8

Sodium - Dissolved mg/L 170 210 97 73 33

Magnesium - Dissolved mg/L 13 20 10 10 1.9

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L <5 76 <5 41 24

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 76 <5 41 24

Sulphate, SO4 mg/L 30 31 16 60 8

Chloride, Cl mg/L 260 380 180 110 36

Ionic Balance % 4.3 2.3 -1.8 2.0 2.1

Ion Balance 

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Date analysed - 11/02/2016 11/02/2016 11/02/2016 11/02/2016 11/02/2016 

Calcium - Dissolved mg/L 2.5 3.1 0.9 2.7 <0.5

Potassium - Dissolved mg/L <0.5 <0.5 0.9 2.2 <0.5

Sodium - Dissolved mg/L 29 34 29 310 30

Magnesium - Dissolved mg/L 3.0 1.6 4.0 30 2.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 8 12 <5 <5 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 8 12 <5 <5 <5

Sulphate, SO4 mg/L 8 4 8 410 3

Chloride, Cl mg/L 37 50 47 180 40

Ionic Balance % 8.2 0.18 5.2 8.2 12

Page 13 of  24Envirolab Reference: 141487
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Metals in Waters - Acid 
extractable

Our Reference: UNITS 141487-1 141487-2 141487-3 141487-4 141487-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Phosphorus - Total mg/L 0.2 <0.05 <0.05 0.2 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 141487-6 141487-7 141487-8 141487-9 141487-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 09/02/2016 09/02/2016 09/02/2016 09/02/2016 09/02/2016

Type of sample Water Water Water Water Water

Date prepared - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 0.3 <0.05
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Client Reference: 30011560, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 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-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 12/02/2
016

141487-7 12/02/2016 || 16/02/2016 LCS-W4 12/02/2016

Date analysed - 15/02/2
016

141487-7 15/02/2016 || 16/02/2016 LCS-W4 15/02/2016

TRH C6 - C9 μg/L 10 Org-016 <10 141487-7 52 || 54 || RPD: 4 LCS-W4 112%

TRH C6 - C10 μg/L 10 Org-016 <10 141487-7 52 || 54 || RPD: 4 LCS-W4 112%

Benzene μg/L 1 Org-016 <1 141487-7 35 || 33 || RPD: 6 LCS-W4 109%

Toluene μg/L 1 Org-016 <1 141487-7 <1 || <1 LCS-W4 106%

Ethylbenzene μg/L 1 Org-016 <1 141487-7 <1 || <1 LCS-W4 112%

m+p-xylene μg/L 2 Org-016 <2 141487-7 <2 || <2 LCS-W4 117%

o-xylene μg/L 1 Org-016 <1 141487-7 <1 || <1 LCS-W4 116%

Naphthalene μg/L 1 Org-013 <1 141487-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 116 141487-7 121 || 122 || RPD: 1 LCS-W4 107%

Surrogate toluene-d8 % Org-016 94 141487-7 93 || 95 || RPD: 2 LCS-W4 100%

Surrogate 4-BFB % Org-016 90 141487-7 86 || 97 || RPD: 12 LCS-W4 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 12/02/2
016

141487-1 11/02/2016 || 11/02/2016 LCS-W1 12/02/2016

Date analysed - 13/02/2
016

141487-1 14/02/2016 || 14/02/2016 LCS-W1 13/02/2016

TRH C10 - C14 μg/L 50 Org-003 <50 141487-1 <50 || <50 LCS-W1 111%

TRH C15 - C28 μg/L 100 Org-003 <100 141487-1 <100 || <100 LCS-W1 120%

TRH C29 - C36 μg/L 100 Org-003 <100 141487-1 <100 || <100 LCS-W1 100%

TRH >C10 - C16 μg/L 50 Org-003 <50 141487-1 <50 || <50 LCS-W1 111%

TRH >C16 - C34 μg/L 100 Org-003 <100 141487-1 <100 || <100 LCS-W1 120%

TRH >C34 - C40 μg/L 100 Org-003 <100 141487-1 <100 || <100 LCS-W1 100%

Surrogate o-Terphenyl % Org-003 87 141487-1 100 || 102 || RPD: 2 LCS-W1 116%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 12/02/2
016

141487-1 12/02/2016 || 12/02/2016 LCS-W3 12/02/2016

Date analysed - 12/02/2
016

141487-1 12/02/2016 || 12/02/2016 LCS-W3 12/02/2016

Naphthalene μg/L 1 Org-012 <1 141487-1 <1 || <1 LCS-W3 75%

Acenaphthylene μg/L 1 Org-012 <1 141487-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 141487-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 141487-1 <1 || <1 LCS-W3 78%

Phenanthrene μg/L 1 Org-012 <1 141487-1 <1 || <1 LCS-W3 84%

Anthracene μg/L 1 Org-012 <1 141487-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 141487-1 <1 || <1 LCS-W3 74%

Pyrene μg/L 1 Org-012 <1 141487-1 <1 || <1 LCS-W3 79%

Benzo(a)anthracene μg/L 1 Org-012 <1 141487-1 <1 || <1 [NR] [NR]

Page 16 of  24Envirolab Reference: 141487
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 141487-1 <1 || <1 LCS-W3 83%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 141487-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 141487-1 <1 || <1 LCS-W3 81%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 141487-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 141487-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 141487-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 93 141487-1 104 || 106 || RPD: 2 LCS-W3 96%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 12/02/2
016

141487-1 12/02/2016 || 12/02/2016 LCS-W7 12/02/2016

Date analysed - 13/02/2
016

141487-1 12/02/2016 || 12/02/2016 LCS-W7 12/02/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141487-1 <1 || <1 LCS-W7 109%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141487-1 16 || 16 || RPD: 0 LCS-W7 107%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141487-1 19 || 19 || RPD: 0 LCS-W7 102%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141487-1 200 || 200 || RPD: 0 LCS-W7 107%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141487-1 27 || 27 || RPD: 0 LCS-W7 107%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 141487-1 <0.05 || <0.05 LCS-W7 96%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 141487-1 0.5 || 0.5 || RPD: 0 LCS-W7 113%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 141487-1 110 || 110 || RPD: 0 LCS-W7 105%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 141487-1 54 || 55 || RPD: 2 LCS-W7 109%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141487-1 2 || 2 || RPD: 0 LCS-W7 105%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 12/02/2
016

141487-10 12/02/2016 || 12/02/2016 LCS-W2 12/02/2016

Date analysed - 12/02/2
016

141487-10 12/02/2016 || 12/02/2016 LCS-W2 12/02/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 141487-10 1300 || 1500 || RPD: 14 LCS-W2 108%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 141487-10 850 || 960 || RPD: 12 LCS-W2 100%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 141487-10 10 || 10 || RPD: 0 LCS-W2 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 11/02/2
016

141487-1 11/02/2016 || 11/02/2016 LCS-W1 11/02/2016

Date analysed - 11/02/2
016

141487-1 11/02/2016 || 11/02/2016 LCS-W1 11/02/2016

pH pH Units Inorg-001 [NT] 141487-1 4.4 ||  [N/T] LCS-W1 100%

Electrical Conductivity μS/cm 1 Inorg-002 <1 141487-1 890 ||  [N/T] LCS-W1 102%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 141487-1 670 || 740 || RPD: 10 LCS-W1 105%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 141487-1 <0.005 || <0.005 LCS-W1 95%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 141487-1 <0.005 || <0.005 LCS-W1 115%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 141487-1 0.005 || <0.005 LCS-W1 104%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 141487-1 <0.005 || <0.005 LCS-W1 103%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 141487-1 1.1 || 1.1 || RPD: 0 LCS-W1 105%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 11/02/2
016

141487-1 11/02/2016 || 11/02/2016 LCS-W2 11/02/2016

Date analysed - 11/02/2
016

141487-1 11/02/2016 || 11/02/2016 LCS-W2 11/02/2016

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 141487-1 5.0 || 5.1 || RPD: 2 LCS-W2 101%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 141487-1 0.6 || 0.6 || RPD: 0 LCS-W2 106%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 141487-1 170 || 160 || RPD: 6 LCS-W2 105%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 141487-1 13 || 14 || RPD: 7 LCS-W2 101%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 141487-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 141487-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 141487-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 141487-1 <5 || <5 LCS-W2 104%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Sulphate, SO4 mg/L 1 Inorg-081 <1 141487-1 30 || 29 || RPD: 3 LCS-W2 115%

Chloride, Cl mg/L 1 Inorg-081 <1 141487-1 260 || 270 || RPD: 4 LCS-W2 97%

Ionic Balance % Inorg-041 [NT] 141487-1 4.3 || 2.9 || RPD: 39 [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 12/02/2
016

141487-10 12/02/2016 || 12/02/2016 LCS-W2 12/02/2016

Date analysed - 12/02/2
016

141487-10 12/02/2016 || 12/02/2016 LCS-W2 12/02/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 141487-10 <0.05 || <0.05 LCS-W2 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 141487-11 12/02/2016 || 16/02/2016

Date analysed - 141487-11 15/02/2016 || 16/02/2016

TRH C6 - C9 μg/L 141487-11 51 || 51 || RPD: 0 

TRH C6 - C10 μg/L 141487-11 51 || 52 || RPD: 2 

Benzene μg/L 141487-11 35 || 32 || RPD: 9 

Toluene μg/L 141487-11 <1 || <1

Ethylbenzene μg/L 141487-11 <1 || <1

m+p-xylene μg/L 141487-11 <2 || <2

o-xylene μg/L 141487-11 <1 || <1

Naphthalene μg/L 141487-11 <1 || <1

Surrogate
Dibromofluoromethane

% 141487-11 120 || 123 || RPD: 2 

Surrogate toluene-d8 % 141487-11 93 || 104 || RPD: 11 

Surrogate 4-BFB % 141487-11 89 || 95 || RPD: 7 
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 141487-10 11/02/2016 || 11/02/2016

Date analysed - 141487-10 14/02/2016 || 14/02/2016

TRH C10 - C14 μg/L 141487-10 <50 || <50

TRH C15 - C28 μg/L 141487-10 <100 || <100

TRH C29 - C36 μg/L 141487-10 <100 || <100

TRH >C10 - C16 μg/L 141487-10 <50 || <50

TRH >C16 - C34 μg/L 141487-10 <100 || <100

TRH >C34 - C40 μg/L 141487-10 <100 || <100

Surrogate o-Terphenyl % 141487-10 98 || 98 || RPD: 0 

QUALITY CONTROL UNITS Dup. Sm# Duplicate

PAHs in Water Base + Duplicate + %RPD

Date extracted - 141487-10 12/02/2016 || 12/02/2016

Date analysed - 141487-10 12/02/2016 || 12/02/2016

Naphthalene μg/L 141487-10 <1 || <1

Acenaphthylene μg/L 141487-10 <1 || <1

Acenaphthene μg/L 141487-10 <1 || <1

Fluorene μg/L 141487-10 <1 || <1

Phenanthrene μg/L 141487-10 <1 || <1

Anthracene μg/L 141487-10 <1 || <1

Fluoranthene μg/L 141487-10 <1 || <1

Pyrene μg/L 141487-10 <1 || <1

Benzo(a)anthracene μg/L 141487-10 <1 || <1

Chrysene μg/L 141487-10 <1 || <1

Benzo(b,j+k)fluoranthene μg/L 141487-10 <2 || <2

Benzo(a)pyrene μg/L 141487-10 <1 || <1

Indeno(1,2,3-c,d)pyrene μg/L 141487-10 <1 || <1

Dibenzo(a,h)anthracene μg/L 141487-10 <1 || <1

Benzo(g,h,i)perylene μg/L 141487-10 <1 || <1

Surrogate p-Terphenyl-d14 % 141487-10 99 || 102 || RPD: 3 
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 141487-11 12/02/2016 || 12/02/2016 141487-2 12/02/2016

Date analysed - 141487-11 12/02/2016 || 12/02/2016 141487-2 12/02/2016

Arsenic-Dissolved μg/L 141487-11 <1 || <1 141487-2 102%

Copper-Dissolved μg/L 141487-11 <1 || <1 141487-2 97%

Lead-Dissolved μg/L 141487-11 <1 || <1 141487-2 102%

Zinc-Dissolved μg/L 141487-11 2 || 2 || RPD: 0 141487-2 100%

Nickel-Dissolved μg/L 141487-11 <1 || <1 141487-2 96%

Mercury-Dissolved μg/L 141487-11 <0.05 || <0.05 141487-2 96%

Cadmium-Dissolved μg/L 141487-11 <0.1 || <0.1 141487-2 103%

Iron-Dissolved μg/L 141487-11 12 || 13 || RPD: 8 141487-2 97%

Manganese-Dissolved μg/L 141487-11 23 || 24 || RPD: 4 141487-2 102%

Chromium-Dissolved μg/L 141487-11 <1 || <1 141487-2 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 141487-2 12/02/2016

Date analysed - [NT] [NT] 141487-2 12/02/2016

Aluminium-Total μg/L [NT] [NT] 141487-2 #

Iron-Total μg/L [NT] [NT] 141487-2 #

Manganese-Total μg/L [NT] [NT] 141487-2 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 141487-2 11/02/2016

Date analysed - [NT] [NT] 141487-2 11/02/2016

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity μS/cm [NT] [NT] [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L [NT] [NT] [NR] [NR]

Nitrate as N in water mg/L [NT] [NT] 141487-2 90%

Nitrite as N in water mg/L [NT] [NT] 141487-2 111%

Ammonia as N in water mg/L [NT] [NT] 141487-2 87%

Phosphate as P in water mg/L [NT] [NT] 141487-2 102%

Total Nitrogen in water mg/L [NT] [NT] 141487-2 103%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 141487-2 11/02/2016

Date analysed - [NT] [NT] 141487-2 11/02/2016

Calcium - Dissolved mg/L [NT] [NT] 141487-2 #

Potassium - Dissolved mg/L [NT] [NT] 141487-2 111%

Sodium - Dissolved mg/L [NT] [NT] 141487-2 #

Magnesium - Dissolved mg/L [NT] [NT] 141487-2 88%

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Sulphate, SO4 mg/L [NT] [NT] 141487-2 122%

Chloride, Cl mg/L [NT] [NT] 141487-2 91%

Ionic Balance % [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 141487-2 12/02/2016

Date analysed - [NT] [NT] 141487-2 12/02/2016

Phosphorus - Total mg/L [NT] [NT] 141487-2 103%
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Client Reference: 30011560, NBHP Water Quality Monitoring

Report Comments:
METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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CERTIFICATE OF ANALYSIS 141522
Client:
Ferrovial York Joint Venture 
14 Aquatic Dr
Frenchs Forest
NSW 2086

Attention: Tim Faiz

Sample log in details:
Your Reference: FYJV / 001 / Surface Water NBH CaNE
No. of samples: 6 Waters
Date samples received / completed instructions received 12/02/16 / 12/02/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 19/02/16 / 17/02/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 141522-1 141522-2 141522-3 141522-4 141522-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 110216 110216 110216 110216 110216

Type of sample Water Water Water Water Water

Date extracted - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 13/02/2016 13/02/2016 13/02/2016 13/02/2016 13/02/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 119 120 120 121 122

Surrogate toluene-d8 % 97 95 95 94 96

Surrogate 4-BFB % 87 85 86 86 86

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 141522-6

Your Reference ------------
-

SW6

Date Sampled ------------ 110216

Type of sample Water

Date extracted - 12/02/2016

Date analysed - 13/02/2016

TRH C6 - C9 μg/L <10

TRH C6 - C10 μg/L <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10

Benzene μg/L <1

Toluene μg/L <1

Ethylbenzene μg/L <1

m+p-xylene μg/L <2

o-xylene μg/L <1

Naphthalene μg/L <1

Surrogate Dibromofluoromethane % 123

Surrogate toluene-d8 % 95

Surrogate 4-BFB % 86
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

svTRH (C10-C40) in Water 

Our Reference: UNITS 141522-1 141522-2 141522-3 141522-4 141522-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 110216 110216 110216 110216 110216

Type of sample Water Water Water Water Water

Date extracted - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 92 96 97 93 93

svTRH (C10-C40) in Water 

Our Reference: UNITS 141522-6

Your Reference ------------
-

SW6

Date Sampled ------------ 110216

Type of sample Water

Date extracted - 15/02/2016

Date analysed - 15/02/2016

TRH C10 - C14 μg/L <50

TRH C15 - C28 μg/L <100

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50

TRH >C16 - C34 μg/L <100

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 91
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 141522-1 141522-2 141522-3 141522-4 141522-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 110216 110216 110216 110216 110216

Type of sample Water Water Water Water Water

Date extracted - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 128 106 108 105 105
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 141522-6

Your Reference ------------
-

SW6

Date Sampled ------------ 110216

Type of sample Water

Date extracted - 15/02/2016

Date analysed - 15/02/2016

Naphthalene μg/L <1

Acenaphthylene μg/L <1

Acenaphthene μg/L <1

Fluorene μg/L <1

Phenanthrene μg/L <1

Anthracene μg/L <1

Fluoranthene μg/L <1

Pyrene μg/L <1

Benzo(a)anthracene μg/L <1

Chrysene μg/L <1

Benzo(b,j+k)fluoranthene μg/L <2

Benzo(a)pyrene μg/L <1

Indeno(1,2,3-c,d)pyrene μg/L <1

Dibenzo(a,h)anthracene μg/L <1

Benzo(g,h,i)perylene μg/L <1

Benzo(a)pyrene TEQ μg/L <5

Total +ve PAH's μg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 104
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - dissolved 

Our Reference: UNITS 141522-1 141522-2 141522-3 141522-4 141522-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 110216 110216 110216 110216 110216

Type of sample Water Water Water Water Water

Date prepared - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 0.1

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 2 1 3 2 2

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Nickel-Dissolved μg/L <1 <1 <1 <1 3

Zinc-Dissolved μg/L 8 10 10 27 58

HM in water - dissolved 

Our Reference: UNITS 141522-6

Your Reference ------------
-

SW6

Date Sampled ------------ 110216

Type of sample Water

Date prepared - 15/02/2016

Date analysed - 15/02/2016

Arsenic-Dissolved μg/L <1

Cadmium-Dissolved μg/L <0.1

Chromium-Dissolved μg/L <1

Copper-Dissolved μg/L 1

Lead-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Nickel-Dissolved μg/L <1

Zinc-Dissolved μg/L 10
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - total 

Our Reference: UNITS 141522-1 141522-2 141522-3 141522-4 141522-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 110216 110216 110216 110216 110216

Type of sample Water Water Water Water Water

Date prepared - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Aluminium-Total μg/L 40 110 100 30 230

Iron-Total μg/L 630 730 1,800 260 1,600

Manganese-Total μg/L 20 41 93 32 190

HM in water - total 

Our Reference: UNITS 141522-6

Your Reference ------------
-

SW6

Date Sampled ------------ 110216

Type of sample Water

Date prepared - 15/02/2016

Date analysed - 15/02/2016

Aluminium-Total μg/L 30

Iron-Total μg/L 1,100

Manganese-Total μg/L 24
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Metals in Waters - Acid 
extractable

Our Reference: UNITS 141522-1 141522-2 141522-3 141522-4 141522-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 110216 110216 110216 110216 110216

Type of sample Water Water Water Water Water

Date prepared - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Date analysed - 15/02/2016 15/02/2016 15/02/2016 15/02/2016 15/02/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 <0.05 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 141522-6

Your Reference ------------
-

SW6

Date Sampled ------------ 110216

Type of sample Water

Date prepared - 15/02/2016

Date analysed - 15/02/2016

Phosphorus - Total mg/L <0.05
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Miscellaneous Inorganics 

Our Reference: UNITS 141522-1 141522-2 141522-3 141522-4 141522-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 110216 110216 110216 110216 110216

Type of sample Water Water Water Water Water

Date prepared - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

Date analysed - 12/02/2016 12/02/2016 12/02/2016 12/02/2016 12/02/2016 

pH pH Units 7.1 6.9 6.7 7.3 6.4

Electrical Conductivity μS/cm 390 410 320 520 700

Total Suspended Solids mg/L <10 <10 <10 <10 <10

Total Dissolved Solids (grav) mg/L 270 250 200 320 430

Total Nitrogen in water mg/L 0.7 1.8 0.8 0.7 0.7

Nitrate as N in water mg/L 0.073 0.61 0.15 0.13 0.11

Nitrite as N in water mg/L <0.005 0.16 0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.024 0.33 0.051 0.024 0.073

Miscellaneous Inorganics 

Our Reference: UNITS 141522-6

Your Reference ------------
-

SW6

Date Sampled ------------ 110216

Type of sample Water

Date prepared - 12/02/2016

Date analysed - 12/02/2016

pH pH Units 7.1

Electrical Conductivity μS/cm 350

Total Suspended Solids mg/L <10

Total Dissolved Solids (grav) mg/L 220

Total Nitrogen in water mg/L 0.7

Nitrate as N in water mg/L 0.092

Nitrite as N in water mg/L <0.005

Ammonia as N in water mg/L 0.063
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-019 Suspended Solids - determined gravimetrcially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 12/02/2
016

[NT] [NT] LCS-W3 12/02/2016

Date analysed - 13/02/2
016

[NT] [NT] LCS-W3 13/02/2016

TRH C6 - C9 μg/L 10 Org-016 <10 [NT] [NT] LCS-W3 104%

TRH C6 - C10 μg/L 10 Org-016 <10 [NT] [NT] LCS-W3 104%

Benzene μg/L 1 Org-016 <1 [NT] [NT] LCS-W3 103%

Toluene μg/L 1 Org-016 <1 [NT] [NT] LCS-W3 100%

Ethylbenzene μg/L 1 Org-016 <1 [NT] [NT] LCS-W3 103%

m+p-xylene μg/L 2 Org-016 <2 [NT] [NT] LCS-W3 108%

o-xylene μg/L 1 Org-016 <1 [NT] [NT] LCS-W3 107%

Naphthalene μg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 111 [NT] [NT] LCS-W3 105%

Surrogate toluene-d8 % Org-016 95 [NT] [NT] LCS-W3 101%

Surrogate 4-BFB % Org-016 90 [NT] [NT] LCS-W3 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 15/02/2
016

[NT] [NT] LCS-W1 15/02/2016

Date analysed - 15/02/2
016

[NT] [NT] LCS-W1 15/02/2016

TRH C10 - C14 μg/L 50 Org-003 <50 [NT] [NT] LCS-W1 95%

TRH C15 - C28 μg/L 100 Org-003 <100 [NT] [NT] LCS-W1 118%

TRH C29 - C36 μg/L 100 Org-003 <100 [NT] [NT] LCS-W1 94%

TRH >C10 - C16 μg/L 50 Org-003 <50 [NT] [NT] LCS-W1 95%

TRH >C16 - C34 μg/L 100 Org-003 <100 [NT] [NT] LCS-W1 118%

TRH >C34 - C40 μg/L 100 Org-003 <100 [NT] [NT] LCS-W1 94%

Surrogate o-Terphenyl % Org-003 85 [NT] [NT] LCS-W1 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 15/02/2
016

141522-1 15/02/2016 || 15/02/2016 LCS-W3 15/02/2016

Date analysed - 15/02/2
016

141522-1 15/02/2016 || 15/02/2016 LCS-W3 15/02/2016

Naphthalene μg/L 1 Org-012 <1 141522-1 <1 || <1 LCS-W3 78%

Acenaphthylene μg/L 1 Org-012 <1 141522-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 141522-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 141522-1 <1 || <1 LCS-W3 96%

Phenanthrene μg/L 1 Org-012 <1 141522-1 <1 || <1 LCS-W3 86%

Anthracene μg/L 1 Org-012 <1 141522-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 141522-1 <1 || <1 LCS-W3 81%

Pyrene μg/L 1 Org-012 <1 141522-1 <1 || <1 LCS-W3 86%

Benzo(a)anthracene μg/L 1 Org-012 <1 141522-1 <1 || <1 [NR] [NR]
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 141522-1 <1 || <1 LCS-W3 100%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 141522-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 141522-1 <1 || <1 LCS-W3 93%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 141522-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 141522-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 141522-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 123 141522-1 128 || 107 || RPD: 18 LCS-W3 96%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 15/02/2
016

141522-1 15/02/2016 || 15/02/2016 LCS-W1 15/02/2016

Date analysed - 15/02/2
016

141522-1 15/02/2016 || 15/02/2016 LCS-W1 15/02/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141522-1 <1 || <1 LCS-W1 99%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 141522-1 <0.1 || <0.1 LCS-W1 101%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141522-1 <1 || <1 LCS-W1 99%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141522-1 2 || 2 || RPD: 0 LCS-W1 101%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141522-1 <1 || <1 LCS-W1 101%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 141522-1 <0.05 ||  [N/T] LCS-W1 96%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141522-1 <1 || <1 LCS-W1 99%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 141522-1 8 || 8 || RPD: 0 LCS-W1 99%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 15/02/2
016

141522-1 15/02/2016 || 15/02/2016 LCS-W1 15/02/2016

Date analysed - 15/02/2
016

141522-1 15/02/2016 || 15/02/2016 LCS-W1 15/02/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 141522-1 40 || 40 || RPD: 0 LCS-W1 99%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 141522-1 630 || 610 || RPD: 3 LCS-W1 93%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 141522-1 20 || 20 || RPD: 0 LCS-W1 91%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 15/02/2
016

[NT] [NT] LCS-W1 15/02/2016

Date analysed - 15/02/2
016

[NT] [NT] LCS-W1 15/02/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 [NT] [NT] LCS-W1 104%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 12/02/2
016

141522-1 12/02/2016 || 12/02/2016 LCS-W1 12/02/2016

Date analysed - 12/02/2
016

141522-1 12/02/2016 || 12/02/2016 LCS-W1 12/02/2016

pH pH Units Inorg-001 [NT] 141522-1 7.1 || 7.2 || RPD: 1 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 141522-1 390 || 390 || RPD: 0 LCS-W1 112%

Total Suspended Solids mg/L 5 Inorg-019 <5 141522-1 <10 ||  [N/T] LCS-W1 92%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 141522-1 270 ||  [N/T] LCS-W1 113%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 141522-1 0.7 || 0.6 || RPD: 15 LCS-W1 107%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 141522-1 0.073 || 0.072 || RPD: 1 LCS-W1 95%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 141522-1 <0.005 || <0.005 LCS-W1 115%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 141522-1 0.024 || 0.024 || RPD: 0 LCS-W1 104%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 141522-2 15/02/2016

Date analysed - [NT] [NT] 141522-2 15/02/2016

Arsenic-Dissolved μg/L [NT] [NT] 141522-2 99%

Cadmium-Dissolved μg/L [NT] [NT] 141522-2 99%

Chromium-Dissolved μg/L [NT] [NT] 141522-2 97%

Copper-Dissolved μg/L [NT] [NT] 141522-2 102%

Lead-Dissolved μg/L [NT] [NT] 141522-2 98%

Mercury-Dissolved μg/L [NT] [NT] [NR] [NR]

Nickel-Dissolved μg/L [NT] [NT] 141522-2 97%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Zinc-Dissolved μg/L [NT] [NT] 141522-2 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 141522-2 15/02/2016

Date analysed - [NT] [NT] 141522-2 15/02/2016

Aluminium-Total μg/L [NT] [NT] 141522-2 113%

Iron-Total μg/L [NT] [NT] 141522-2 #

Manganese-Total μg/L [NT] [NT] 141522-2 96%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 141522-2 12/02/2016 || 12/02/2016 141522-2 12/02/2016

Date analysed - 141522-2 12/02/2016 || 12/02/2016 141522-2 12/02/2016

Total Suspended Solids mg/L 141522-2 <10 || <10 [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L 141522-2 250 || 230 || RPD: 8 [NR] [NR]

Total Nitrogen in water mg/L 141522-2 1.8 ||  [N/T] 141522-2 104%

Nitrate as N in water mg/L 141522-2 0.61 ||  [N/T] 141522-2 95%

Nitrite as N in water mg/L 141522-2 0.16 ||  [N/T] 141522-2 87%

Ammonia as N in water mg/L 141522-2 0.33 ||  [N/T] 141522-2 87%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Report Comments:
Total Suspended Solids:The PQL has been raised due to the limited amount of sample/s 
available for testing.

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference 30011560, NBHP Water Quality Monitoring 
Envirolab Reference 142601 
Date Sample Received 02/03/2016 
Date Instructions Received 02/03/2016 
Date Results Expected to be Reported 09/03/2016 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 
No. of Samples Provided 13 Waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 3.7 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 
 

Sample and Testing Details on following page 
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CERTIFICATE OF ANALYSIS 142601
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011560, NBHP Water Quality Monitoring
No. of samples: 13 Waters
Date samples received / completed instructions received 02/03/16 / 02/03/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 9/03/16 / 8/03/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date extracted - 04/03/2016 04/03/2016 04/03/2016 04/03/2016 04/03/2016 

Date analysed - 06/03/2016 06/03/2016 06/03/2016 06/03/2016 06/03/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 100 99 100 99 99

Surrogate toluene-d8 % 95 94 95 95 95

Surrogate 4-BFB % 98 98 96 98 99

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date extracted - 04/03/2016 04/03/2016 04/03/2016 04/03/2016 04/03/2016 

Date analysed - 06/03/2016 06/03/2016 06/03/2016 06/03/2016 06/03/2016 

TRH C6 - C9 μg/L <10 55 <10 <10 <10

TRH C6 - C10 μg/L <10 56 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 26 <10 <10 <10

Benzene μg/L <1 30 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 100 101 101 101 101

Surrogate toluene-d8 % 96 96 95 96 95

Surrogate 4-BFB % 97 99 98 97 98
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Client Reference: 30011560, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 142601-11 142601-12 142601-13

Your Reference ------------
-

DUP1 Trip Blank Trip Spike

Date Sampled ------------ 01/03/2016 29/02/2016 29/02/2016

Type of sample Water Water Water

Date extracted - 04/03/2016 04/03/2016 04/03/2016 

Date analysed - 06/03/2016 06/03/2016 06/03/2016 

TRH C6 - C9 μg/L 50 <10 [NA]

TRH C6 - C10 μg/L 52 <10 [NA]

TRH C6 - C10 less BTEX 
(F1)

μg/L 22 <10 [NA]

Benzene μg/L 30 <1 86%

Toluene μg/L <1 <1 92%

Ethylbenzene μg/L <1 <1 95%

m+p-xylene μg/L <2 <2 99%

o-xylene μg/L <1 <1 97%

Naphthalene μg/L <1 <1 [NA]

Surrogate Dibromofluoromethane % 102 101 100

Surrogate toluene-d8 % 96 94 96

Surrogate 4-BFB % 99 98 98
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date extracted - 3/03/2016 3/03/2016 3/03/2016 3/03/2016 3/03/2016 

Date analysed - 03/03/2016 03/03/2016 04/03/2016 04/03/2016 04/03/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 97 102 100 102 90

svTRH (C10-C40) in Water 

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date extracted - 3/03/2016 3/03/2016 3/03/2016 3/03/2016 3/03/2016 

Date analysed - 04/03/2016 04/03/2016 04/03/2016 04/03/2016 04/03/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 92 85 95 93 97
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Client Reference: 30011560, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 142601-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 01/03/2016

Type of sample Water

Date extracted - 3/03/2016

Date analysed - 04/03/2016

TRH C10 - C14 μg/L <50

TRH C15 - C28 μg/L <100

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50

TRH >C16 - C34 μg/L <100

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 92
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date extracted - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 97 98 101 98 97
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date extracted - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 97 91 98 96 102
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Client Reference: 30011560, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 142601-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 01/03/2016

Type of sample Water

Date extracted - 03/03/2016

Date analysed - 03/03/2016

Naphthalene μg/L <1

Acenaphthylene μg/L <1

Acenaphthene μg/L <1

Fluorene μg/L <1

Phenanthrene μg/L <1

Anthracene μg/L <1

Fluoranthene μg/L <1

Pyrene μg/L <1

Benzo(a)anthracene μg/L <1

Chrysene μg/L <1

Benzo(b,j+k)fluoranthene μg/L <2

Benzo(a)pyrene μg/L <1

Indeno(1,2,3-c,d)pyrene μg/L <1

Dibenzo(a,h)anthracene μg/L <1

Benzo(g,h,i)perylene μg/L <1

Benzo(a)pyrene TEQ μg/L <5

Total +ve PAH's μg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 96
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 14 <1 7 2 <1

Lead-Dissolved μg/L 7 <1 5 <1 <1

Zinc-Dissolved μg/L 210 6 18 210 5

Nickel-Dissolved μg/L 28 3 4 48 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L 0.6 <0.1 <0.1 0.6 <0.1

Iron-Dissolved μg/L 11 93 53 4,900 <10

Manganese-Dissolved μg/L 59 180 140 540 9

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 14 <1

Lead-Dissolved μg/L <1 <1 <1 <1 2

Zinc-Dissolved μg/L 4 3 26 190 8

Nickel-Dissolved μg/L <1 <1 6 37 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 21 2,900 25,000 <10

Manganese-Dissolved μg/L 8 24 330 1,300 7

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 142601-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 01/03/2016

Type of sample Water

Date prepared - 03/03/2016

Date analysed - 03/03/2016

Arsenic-Dissolved μg/L <1

Copper-Dissolved μg/L <1

Lead-Dissolved μg/L <1

Zinc-Dissolved μg/L 4

Nickel-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Cadmium-Dissolved μg/L <0.1

Iron-Dissolved μg/L 21

Manganese-Dissolved μg/L 21

Chromium-Dissolved μg/L <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Aluminium-Total μg/L 81,000 1,600 6,400 4,900 3,400

Iron-Total μg/L 66,000 2,800 4,100 28,000 2,400

Manganese-Total μg/L 160 210 140 540 15

HM in water - total 

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Aluminium-Total μg/L 2,400 2,900 2,800 1,200 1,400

Iron-Total μg/L 480 1,200 41,000 39,000 930

Manganese-Total μg/L 9 28 360 1,700 7

HM in water - total 

Our Reference: UNITS 142601-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 01/03/2016

Type of sample Water

Date prepared - 03/03/2016

Date analysed - 03/03/2016

Aluminium-Total μg/L 2,900

Iron-Total μg/L 1,100

Manganese-Total μg/L 27
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Client Reference: 30011560, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

Date analysed - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

pH pH Units 4.6 6.1 4.0 4.9 5.3

Electrical Conductivity μS/cm 910 1,300 600 1,700 150

Total Dissolved Solids (grav) mg/L 560 770 370 1,100 98

Nitrate as N in water mg/L 0.03 0.073 0.04 0.007 0.088

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.009 <0.005 <0.005 0.031 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Total Nitrogen in water mg/L 2.4 0.7 0.6 1.3 0.8

Miscellaneous Inorganics 

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

Date analysed - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

pH pH Units 5.1 5.4 4.9 4.4 4.3

Electrical Conductivity μS/cm 180 180 200 1,700 190

Total Dissolved Solids (grav) mg/L 110 120 140 1,000 100

Nitrate as N in water mg/L 0.45 0.064 0.05 <0.005 1.8

Nitrite as N in water mg/L <0.005 0.007 <0.005 <0.005 <0.005

Ammonia as N in water mg/L <0.005 <0.005 0.017 0.066 <0.005

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Total Nitrogen in water mg/L 1.0 0.5 0.4 0.6 2.8
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Client Reference: 30011560, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

Date analysed - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

Calcium - Dissolved mg/L 6.6 51 2.7 21 1.5

Potassium - Dissolved mg/L 0.7 1.6 0.9 8.0 0.9

Sodium - Dissolved mg/L 170 210 99 350 27

Magnesium - Dissolved mg/L 14 20 10 39 1.8

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L <5 68 <5 8 13

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L <5 68 <5 8 13

Sulphate, SO4 mg/L 28 26 15 55 6

Chloride, Cl mg/L 230 340 160 510 35

Ionic Balance % 13 8.0 6.0 12 3.3

Ion Balance 

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

Date analysed - 02/03/2016 02/03/2016 02/03/2016 02/03/2016 02/03/2016 

Calcium - Dissolved mg/L 2.5 3.8 0.8 2.6 <0.5

Potassium - Dissolved mg/L <0.5 <0.5 1.1 2.9 <0.5

Sodium - Dissolved mg/L 29 30 30 330 30

Magnesium - Dissolved mg/L 3.0 2.1 4.4 30 2.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 8 13 <5 <5 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 8 13 <5 <5 <5

Sulphate, SO4 mg/L 3 5 4 180 3

Chloride, Cl mg/L 46 43 55 410 45

Ionic Balance % 3.7 2.2 3.2 5.6 6.3

Page 13 of  25Envirolab Reference: 142601
Revision No:                R 00



Client Reference: 30011560, NBHP Water Quality Monitoring

Metals in Waters - Acid 
extractable

Our Reference: UNITS 142601-1 142601-2 142601-3 142601-4 142601-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 04/03/2016 04/03/2016 04/03/2016 04/03/2016 04/03/2016 

Phosphorus - Total mg/L 0.7 0.07 <0.05 0.2 0.1

Metals in Waters - Acid 
extractable

Our Reference: UNITS 142601-6 142601-7 142601-8 142601-9 142601-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 01/03/2016 01/03/2016 01/03/2016 01/03/2016 01/03/2016

Type of sample Water Water Water Water Water

Date prepared - 03/03/2016 03/03/2016 03/03/2016 03/03/2016 03/03/2016 

Date analysed - 04/03/2016 04/03/2016 04/03/2016 04/03/2016 04/03/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 0.07 <0.05
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Client Reference: 30011560, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 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-041 Gravimetric determination of the total solids content of water based on APHA latest edition 2540B.
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 04/03/2
016

142601-7 04/03/2016 || 04/03/2016 LCS-W3 04/03/2016

Date analysed - 06/03/2
016

142601-7 06/03/2016 || 06/03/2016 LCS-W3 06/03/2016

TRH C6 - C9 μg/L 10 Org-016 <10 142601-7 55 || 54 || RPD: 2 LCS-W3 99%

TRH C6 - C10 μg/L 10 Org-016 <10 142601-7 56 || 55 || RPD: 2 LCS-W3 99%

Benzene μg/L 1 Org-016 <1 142601-7 30 || 29 || RPD: 3 LCS-W3 98%

Toluene μg/L 1 Org-016 <1 142601-7 <1 || <1 LCS-W3 98%

Ethylbenzene μg/L 1 Org-016 <1 142601-7 <1 || <1 LCS-W3 98%

m+p-xylene μg/L 2 Org-016 <2 142601-7 <2 || <2 LCS-W3 101%

o-xylene μg/L 1 Org-016 <1 142601-7 <1 || <1 LCS-W3 99%

Naphthalene μg/L 1 Org-013 <1 142601-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 100 142601-7 101 || 100 || RPD: 1 LCS-W3 101%

Surrogate toluene-d8 % Org-016 95 142601-7 96 || 95 || RPD: 1 LCS-W3 97%

Surrogate 4-BFB % Org-016 97 142601-7 99 || 98 || RPD: 1 LCS-W3 97%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 03/03/2
016

142601-1 3/03/2016 || 3/03/2016 LCS-W1 03/03/2016

Date analysed - 03/03/2
016

142601-1 03/03/2016 || 03/03/2016 LCS-W1 03/03/2016

TRH C10 - C14 μg/L 50 Org-003 <50 142601-1 <50 || <50 LCS-W1 104%

TRH C15 - C28 μg/L 100 Org-003 <100 142601-1 <100 || <100 LCS-W1 122%

TRH C29 - C36 μg/L 100 Org-003 <100 142601-1 <100 || <100 LCS-W1 106%

TRH >C10 - C16 μg/L 50 Org-003 <50 142601-1 <50 || <50 LCS-W1 104%

TRH >C16 - C34 μg/L 100 Org-003 <100 142601-1 <100 || <100 LCS-W1 122%

TRH >C34 - C40 μg/L 100 Org-003 <100 142601-1 <100 || <100 LCS-W1 106%

Surrogate o-Terphenyl % Org-003 105 142601-1 97 || 99 || RPD: 2 LCS-W1 88%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 03/03/2
016

142601-1 03/03/2016 || 03/03/2016 LCS-W2 03/03/2016

Date analysed - 03/03/2
016

142601-1 03/03/2016 || 03/03/2016 LCS-W2 03/03/2016

Naphthalene μg/L 1 Org-012 <1 142601-1 <1 || <1 LCS-W2 76%

Acenaphthylene μg/L 1 Org-012 <1 142601-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 142601-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 142601-1 <1 || <1 LCS-W2 81%

Phenanthrene μg/L 1 Org-012 <1 142601-1 <1 || <1 LCS-W2 80%

Anthracene μg/L 1 Org-012 <1 142601-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 142601-1 <1 || <1 LCS-W2 83%

Pyrene μg/L 1 Org-012 <1 142601-1 <1 || <1 LCS-W2 89%

Benzo(a)anthracene μg/L 1 Org-012 <1 142601-1 <1 || <1 [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 142601-1 <1 || <1 LCS-W2 88%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 142601-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 142601-1 <1 || <1 LCS-W2 81%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 142601-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 142601-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 142601-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 105 142601-1 97 || 99 || RPD: 2 LCS-W2 112%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 03/03/2
016

142601-6 03/03/2016 || 03/03/2016 LCS-W1 03/03/2016

Date analysed - 03/03/2
016

142601-6 03/03/2016 || 03/03/2016 LCS-W1 03/03/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 142601-6 <1 ||  [N/T] LCS-W1 102%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 142601-6 <1 ||  [N/T] LCS-W1 102%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 142601-6 <1 ||  [N/T] LCS-W1 104%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 142601-6 4 ||  [N/T] LCS-W1 103%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 142601-6 <1 ||  [N/T] LCS-W1 103%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 142601-6 <0.05 || <0.05 LCS-W1 96%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 142601-6 <0.1 ||  [N/T] LCS-W1 105%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 142601-6 <10 ||  [N/T] LCS-W1 100%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 142601-6 8 ||  [N/T] LCS-W1 103%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 142601-6 <1 ||  [N/T] LCS-W1 100%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 03/03/2
016

142601-1 03/03/2016 || 03/03/2016 LCS-W1 03/03/2016

Date analysed - 03/03/2
016

142601-1 03/03/2016 || 03/03/2016 LCS-W1 03/03/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 142601-1 81000 || 88000 || RPD: 8 LCS-W1 92%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 142601-1 66000 || 71000 || RPD: 7 LCS-W1 96%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 142601-1 160 || 170 || RPD: 6 LCS-W1 94%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 02/03/2
016

142601-1 02/03/2016 || 02/03/2016 LCS-W1 02/03/2016

Date analysed - 02/03/2
016

142601-1 02/03/2016 || 02/03/2016 LCS-W1 02/03/2016

pH pH Units Inorg-001 [NT] 142601-1 4.6 || 4.5 || RPD: 2 LCS-W1 101%

Electrical Conductivity μS/cm 1 Inorg-002 <1 142601-1 910 || 870 || RPD: 4 LCS-W1 98%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 142601-1 560 ||  [N/T] LCS-W1 113%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 142601-1 0.03 || 0.03 || RPD: 0 LCS-W1 101%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 142601-1 <0.005 || <0.005 LCS-W1 110%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 142601-1 0.009 || 0.01 || RPD: 11 LCS-W1 97%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 142601-1 <0.005 || <0.005 LCS-W1 113%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 142601-1 2.4 || 2.3 || RPD: 4 LCS-W1 113%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 02/03/2
016

142601-1 02/03/2016 || 02/03/2016 LCS-W1 02/03/2016

Date analysed - 02/03/2
016

142601-1 02/03/2016 || 02/03/2016 LCS-W1 02/03/2016

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 142601-1 6.6 ||  [N/T] LCS-W1 103%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 142601-1 0.7 ||  [N/T] LCS-W1 127%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 142601-1 170 ||  [N/T] LCS-W1 100%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 142601-1 14 ||  [N/T] LCS-W1 103%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 142601-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 142601-1 <5 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 142601-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 142601-1 <5 || <5 LCS-W1 105%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Sulphate, SO4 mg/L 1 Inorg-081 <1 142601-1 28 || 27 || RPD: 4 LCS-W1 109%

Chloride, Cl mg/L 1 Inorg-081 <1 142601-1 230 || 230 || RPD: 0 LCS-W1 94%

Ionic Balance % Inorg-041 [NT] 142601-1 13 ||  [N/T] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 02/03/2
016

142601-1 03/03/2016 || 03/03/2016 LCS-W1 03/03/2016

Date analysed - 02/03/2
016

142601-1 04/03/2016 || 04/03/2016 LCS-W1 04/03/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 142601-1 0.7 || 0.7 || RPD: 0 LCS-W1 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 142601-11 04/03/2016 || 04/03/2016

Date analysed - 142601-11 06/03/2016 || 06/03/2016

TRH C6 - C9 μg/L 142601-11 50 || 55 || RPD: 10 

TRH C6 - C10 μg/L 142601-11 52 || 56 || RPD: 7 

Benzene μg/L 142601-11 30 || 30 || RPD: 0 

Toluene μg/L 142601-11 <1 || <1

Ethylbenzene μg/L 142601-11 <1 || <1

m+p-xylene μg/L 142601-11 <2 || <2

o-xylene μg/L 142601-11 <1 || <1

Naphthalene μg/L 142601-11 <1 || <1

Surrogate
Dibromofluoromethane

% 142601-11 102 || 99 || RPD: 3 

Surrogate toluene-d8 % 142601-11 96 || 95 || RPD: 1 

Surrogate 4-BFB % 142601-11 99 || 97 || RPD: 2 
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 142601-11 3/03/2016 || 3/03/2016 142601-2 3/03/2016

Date analysed - 142601-11 04/03/2016 || 04/03/2016 142601-2 04/03/2016

TRH C10 - C14 μg/L 142601-11 <50 || <50 142601-2 105%

TRH C15 - C28 μg/L 142601-11 <100 || <100 142601-2 119%

TRH C29 - C36 μg/L 142601-11 <100 || <100 142601-2 86%

TRH >C10 - C16 μg/L 142601-11 <50 || <50 142601-2 105%

TRH >C16 - C34 μg/L 142601-11 <100 || <100 142601-2 119%

TRH >C34 - C40 μg/L 142601-11 <100 || <100 142601-2 86%

Surrogate o-Terphenyl % 142601-11 92 || 94 || RPD: 2 142601-2 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 142601-11 03/03/2016 || 03/03/2016 142601-2 03/03/2016

Date analysed - 142601-11 03/03/2016 || 03/03/2016 142601-2 03/03/2016

Naphthalene μg/L 142601-11 <1 || <1 142601-2 77%

Acenaphthylene μg/L 142601-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 142601-11 <1 || <1 [NR] [NR]

Fluorene μg/L 142601-11 <1 || <1 142601-2 71%

Phenanthrene μg/L 142601-11 <1 || <1 142601-2 72%

Anthracene μg/L 142601-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 142601-11 <1 || <1 142601-2 74%

Pyrene μg/L 142601-11 <1 || <1 142601-2 80%

Benzo(a)anthracene μg/L 142601-11 <1 || <1 [NR] [NR]

Chrysene μg/L 142601-11 <1 || <1 142601-2 82%

Benzo(b,j+k)fluoranthene μg/L 142601-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 142601-11 <1 || <1 142601-2 76%

Indeno(1,2,3-c,d)pyrene μg/L 142601-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 142601-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 142601-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 142601-11 96 || 97 || RPD: 1 142601-2 109%
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 142601-10 03/03/2016 || 03/03/2016 142601-7 03/03/2016

Date analysed - 142601-10 03/03/2016 || 03/03/2016 142601-7 03/03/2016

Mercury-Dissolved μg/L 142601-10 <0.05 || <0.05 142601-7 92%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 142601-11 03/03/2016 || 03/03/2016 142601-2 03/03/2016

Date analysed - 142601-11 03/03/2016 || 03/03/2016 142601-2 03/03/2016

Aluminium-Total μg/L 142601-11 2900 || 3100 || RPD: 7 142601-2 #

Iron-Total μg/L 142601-11 1100 || 1300 || RPD: 17 142601-2 #

Manganese-Total μg/L 142601-11 27 || 28 || RPD: 4 142601-2 91%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 142601-3 02/03/2016 || 02/03/2016 142601-2 02/03/2016

Date analysed - 142601-3 02/03/2016 || 02/03/2016 142601-2 02/03/2016

Total Dissolved Solids 
(grav)

mg/L 142601-3 370 || 370 || RPD: 0 142601-2 113%

Nitrate as N in water mg/L 142601-3 0.04 ||  [N/T] 142601-2 100%

Nitrite as N in water mg/L 142601-3 <0.005 ||  [N/T] 142601-2 109%

Ammonia as N in water mg/L 142601-3 <0.005 ||  [N/T] 142601-2 89%

Phosphate as P in water mg/L 142601-3 <0.005 ||  [N/T] 142601-2 108%

Total Nitrogen in water mg/L 142601-3 0.6 ||  [N/T] 142601-2 109%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 142601-4 02/03/2016

Date analysed - [NT] [NT] 142601-4 02/03/2016

Calcium - Dissolved mg/L [NT] [NT] 142601-4 94%

Potassium - Dissolved mg/L [NT] [NT] 142601-4 128%

Sodium - Dissolved mg/L [NT] [NT] 142601-4 100%

Magnesium - Dissolved mg/L [NT] [NT] 142601-4 70%

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Sulphate, SO4 mg/L [NT] [NT] [NR] [NR]

Chloride, Cl mg/L [NT] [NT] [NR] [NR]

Ionic Balance % [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 142601-4 03/03/2016

Date analysed - [NT] [NT] 142601-4 04/03/2016

Phosphorus - Total mg/L [NT] [NT] 142601-4 100%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 142601-1 03/03/2016 || 03/03/2016 142601-2 03/03/2016

Date analysed - 142601-1 03/03/2016 || 03/03/2016 142601-2 03/03/2016

Arsenic-Dissolved μg/L 142601-1 <1 || <1 142601-2 104%

Copper-Dissolved μg/L 142601-1 14 || 14 || RPD: 0 142601-2 97%

Lead-Dissolved μg/L 142601-1 7 || 7 || RPD: 0 142601-2 101%

Zinc-Dissolved μg/L 142601-1 210 || 210 || RPD: 0 142601-2 103%

Nickel-Dissolved μg/L 142601-1 28 || 28 || RPD: 0 142601-2 99%

Cadmium-Dissolved μg/L 142601-1 0.6 || 0.5 || RPD: 18 142601-2 103%

Iron-Dissolved μg/L 142601-1 11 || 12 || RPD: 9 142601-2 100%

Manganese-Dissolved μg/L 142601-1 59 || 59 || RPD: 0 142601-2 103%

Chromium-Dissolved μg/L 142601-1 2 || 2 || RPD: 0 142601-2 98%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 142601-2 02/03/2016

Date analysed - [NT] [NT] 142601-2 02/03/2016

Calcium - Dissolved mg/L [NT] [NT] [NR] [NR]

Potassium - Dissolved mg/L [NT] [NT] [NR] [NR]

Sodium - Dissolved mg/L [NT] [NT] [NR] [NR]

Magnesium - Dissolved mg/L [NT] [NT] [NR] [NR]

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Sulphate, SO4 mg/L [NT] [NT] 142601-2 110%

Chloride, Cl mg/L [NT] [NT] 142601-2 #

Ionic Balance % [NT] [NT] [NR] [NR]
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Client Reference: 30011560, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 142601-11 03/03/2016 || 03/03/2016

Date analysed - 142601-11 03/03/2016 || 03/03/2016

Arsenic-Dissolved μg/L 142601-11 <1 || <1

Copper-Dissolved μg/L 142601-11 <1 || <1

Lead-Dissolved μg/L 142601-11 <1 || <1

Zinc-Dissolved μg/L 142601-11 4 || 4 || RPD: 0 

Nickel-Dissolved μg/L 142601-11 <1 || <1

Mercury-Dissolved μg/L 142601-11 <0.05 ||  [N/T]

Cadmium-Dissolved μg/L 142601-11 <0.1 || <0.1

Iron-Dissolved μg/L 142601-11 21 || 20 || RPD: 5 

Manganese-Dissolved μg/L 142601-11 21 || 21 || RPD: 0 

Chromium-Dissolved μg/L 142601-11 <1 || <1
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Client Reference: 30011560, NBHP Water Quality Monitoring

Report Comments:
Ion Balance: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS. 

Dissolved Metals: no preserved sample was received, therefore 
the unpreserved sample was filtered through 0.45um filter at the lab. 
Note: there is a possibility some elements may be underestimated.

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011560, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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CERTIFICATE OF ANALYSIS 144382
Client:
Ferrovial York Joint Venture 
14 Aquatic Dr
Frenchs Forest
NSW 2086

Attention: Tim Faiz

Sample log in details:
Your Reference: FYJV / 001 / Surface Water NBH CaNE
No. of samples: 7 Waters
Date samples received / completed instructions received 06/04/16 / 06/04/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 13/04/16 / 13/04/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 144382-1 144382-2 144382-3 144382-4 144382-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/03/16 31/03/16 31/03/16 31/03/16 31/03/16

Type of sample Water Water Water Water Water

Date extracted - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 103 105 106 106

Surrogate toluene-d8 % 96 96 96 96 95

Surrogate 4-BFB % 92 91 91 90 89

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 144382-6 144382-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 31/03/16 31/03/16

Type of sample Water Water

Date extracted - 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 

TRH C6 - C9 μg/L <10 <10

TRH C6 - C10 μg/L <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10

Benzene μg/L <1 <1

Toluene μg/L <1 <1

Ethylbenzene μg/L <1 <1

m+p-xylene μg/L <2 <2

o-xylene μg/L <1 <1

Naphthalene μg/L <1 <1

Surrogate Dibromofluoromethane % 112 110

Surrogate toluene-d8 % 95 94

Surrogate 4-BFB % 88 88
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

svTRH (C10-C40) in Water 

Our Reference: UNITS 144382-1 144382-2 144382-3 144382-4 144382-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/03/16 31/03/16 31/03/16 31/03/16 31/03/16

Type of sample Water Water Water Water Water

Date extracted - 7/04/2016 7/04/2016 7/04/2016 7/04/2016 7/04/2016 

Date analysed - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 90 85 84 88 71

svTRH (C10-C40) in Water 

Our Reference: UNITS 144382-6 144382-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 31/03/16 31/03/16

Type of sample Water Water

Date extracted - 7/04/2016 7/04/2016 

Date analysed - 07/04/2016 08/04/2016 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 84 87
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 144382-1 144382-2 144382-3 144382-4 144382-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/03/16 31/03/16 31/03/16 31/03/16 31/03/16

Type of sample Water Water Water Water Water

Date extracted - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 96 92 97 82
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 144382-6 144382-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 31/03/16 31/03/16

Type of sample Water Water

Date extracted - 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 102 97
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - dissolved 

Our Reference: UNITS 144382-1 144382-2 144382-3 144382-4 144382-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/03/16 31/03/16 31/03/16 31/03/16 31/03/16

Type of sample Water Water Water Water Water

Date prepared - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Arsenic-Dissolved μg/L <1 <1 <1 2 <1

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Chromium-Dissolved μg/L <1 <1 <1 2 <1

Copper-Dissolved μg/L 5 4 4 30 6

Lead-Dissolved μg/L 1 <1 1 1 3

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Nickel-Dissolved μg/L <1 <1 <1 <1 2

Zinc-Dissolved μg/L 16 10 18 54 29

HM in water - dissolved 

Our Reference: UNITS 144382-6 144382-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 31/03/16 31/03/16

Type of sample Water Water

Date prepared - 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 

Arsenic-Dissolved μg/L <1 <1

Cadmium-Dissolved μg/L <0.1 <0.1

Chromium-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 6 3

Lead-Dissolved μg/L 3 2

Mercury-Dissolved μg/L <0.05 <0.05

Nickel-Dissolved μg/L <1 <1

Zinc-Dissolved μg/L 24 18
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - total 

Our Reference: UNITS 144382-1 144382-2 144382-3 144382-4 144382-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/03/16 31/03/16 31/03/16 31/03/16 31/03/16

Type of sample Water Water Water Water Water

Date prepared - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Date analysed - 08/04/2016 08/04/2016 08/04/2016 08/04/2016 08/04/2016 

Aluminium-Total μg/L 290 470 180 300 620

Iron-Total μg/L 500 790 580 420 1,300

Manganese-Total μg/L 12 19 20 16 38

HM in water - total 

Our Reference: UNITS 144382-6 144382-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 31/03/16 31/03/16

Type of sample Water Water

Date prepared - 07/04/2016 07/04/2016 

Date analysed - 08/04/2016 08/04/2016 

Aluminium-Total μg/L 360 570

Iron-Total μg/L 840 740

Manganese-Total μg/L 19 16
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Metals in Waters - Acid 
extractable

Our Reference: UNITS 144382-1 144382-2 144382-3 144382-4 144382-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/03/16 31/03/16 31/03/16 31/03/16 31/03/16

Type of sample Water Water Water Water Water

Date prepared - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 07/04/2016 07/04/2016 07/04/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 <0.05 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 144382-6 144382-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 31/03/16 31/03/16

Type of sample Water Water

Date prepared - 07/04/2016 07/04/2016 

Date analysed - 07/04/2016 07/04/2016 

Phosphorus - Total mg/L <0.05 <0.05
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Miscellaneous Inorganics 

Our Reference: UNITS 144382-1 144382-2 144382-3 144382-4 144382-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/03/16 31/03/16 31/03/16 31/03/16 31/03/16

Type of sample Water Water Water Water Water

Date prepared - 06/04/2016 06/04/2016 06/04/2016 06/04/2016 06/04/2016 

Date analysed - 06/04/2016 06/04/2016 06/04/2016 06/04/2016 06/04/2016 

pH pH Units 7.3 7.1 6.9 7.3 7.0

Electrical Conductivity μS/cm 300 370 180 150 290

Total Suspended Solids mg/L <10 <10 <10 <10 <10

Total Dissolved Solids (grav) mg/L 180 230 110 110 200

Total Nitrogen in water mg/L 1.2 1.9 1.1 0.9 1.2

Nitrate as N in water mg/L 0.23 0.66 0.12 0.18 0.13

Nitrite as N in water mg/L <0.005 0.089 0.006 <0.005 <0.005

Ammonia as N in water mg/L <0.005 0.041 0.033 <0.005 0.016

Miscellaneous Inorganics 

Our Reference: UNITS 144382-6 144382-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 31/03/16 31/03/16

Type of sample Water Water

Date prepared - 06/04/2016 06/04/2016 

Date analysed - 06/04/2016 06/04/2016 

pH pH Units 7.4 7.2

Electrical Conductivity μS/cm 270 320

Total Suspended Solids mg/L <10 <10

Total Dissolved Solids (grav) mg/L 210 210

Total Nitrogen in water mg/L 1.4 0.9

Nitrate as N in water mg/L 0.33 0.055

Nitrite as N in water mg/L 0.005 <0.005

Ammonia as N in water mg/L 0.012 0.008
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-019 Suspended Solids - determined gravimetricially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 07/04/2
016

144382-2 07/04/2016 || 07/04/2016 LCS-W2 07/04/2016

Date analysed - 07/04/2
016

144382-2 07/04/2016 || 07/04/2016 LCS-W2 07/04/2016

TRH C6 - C9 μg/L 10 Org-016 <10 144382-2 <10 || <10 LCS-W2 98%

TRH C6 - C10 μg/L 10 Org-016 <10 144382-2 <10 || <10 LCS-W2 98%

Benzene μg/L 1 Org-016 <1 144382-2 <1 || <1 LCS-W2 97%

Toluene μg/L 1 Org-016 <1 144382-2 1 || <1 LCS-W2 100%

Ethylbenzene μg/L 1 Org-016 <1 144382-2 <1 || <1 LCS-W2 97%

m+p-xylene μg/L 2 Org-016 <2 144382-2 <2 || <2 LCS-W2 98%

o-xylene μg/L 1 Org-016 <1 144382-2 <1 || <1 LCS-W2 94%

Naphthalene μg/L 1 Org-013 <1 144382-2 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 99 144382-2 103 || 117 || RPD: 13 LCS-W2 95%

Surrogate toluene-d8 % Org-016 97 144382-2 96 || 95 || RPD: 1 LCS-W2 105%

Surrogate 4-BFB % Org-016 95 144382-2 91 || 85 || RPD: 7 LCS-W2 102%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 07/04/2
016

144382-3 7/04/2016 || 7/04/2016 LCS-W1 07/04/2016

Date analysed - 07/04/2
016

144382-3 07/04/2016 || 07/04/2016 LCS-W1 07/04/2016

TRH C10 - C14 μg/L 50 Org-003 <50 144382-3 <50 || <50 LCS-W1 84%

TRH C15 - C28 μg/L 100 Org-003 <100 144382-3 <100 || <100 LCS-W1 103%

TRH C29 - C36 μg/L 100 Org-003 <100 144382-3 <100 || <100 LCS-W1 94%

TRH >C10 - C16 μg/L 50 Org-003 <50 144382-3 <50 || <50 LCS-W1 84%

TRH >C16 - C34 μg/L 100 Org-003 <100 144382-3 <100 || <100 LCS-W1 103%

TRH >C34 - C40 μg/L 100 Org-003 <100 144382-3 <100 || <100 LCS-W1 94%

Surrogate o-Terphenyl % Org-003 75 144382-3 84 || 85 || RPD: 1 LCS-W1 108%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 07/04/2
016

144382-3 07/04/2016 || 07/04/2016 LCS-W1 07/04/2016

Date analysed - 07/04/2
016

144382-3 07/04/2016 || 07/04/2016 LCS-W1 07/04/2016

Naphthalene μg/L 1 Org-012 <1 144382-3 <1 || <1 LCS-W1 71%

Acenaphthylene μg/L 1 Org-012 <1 144382-3 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 144382-3 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 144382-3 <1 || <1 LCS-W1 68%

Phenanthrene μg/L 1 Org-012 <1 144382-3 <1 || <1 LCS-W1 88%

Anthracene μg/L 1 Org-012 <1 144382-3 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 144382-3 <1 || <1 LCS-W1 80%

Pyrene μg/L 1 Org-012 <1 144382-3 <1 || <1 LCS-W1 87%

Benzo(a)anthracene μg/L 1 Org-012 <1 144382-3 <1 || <1 [NR] [NR]
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 144382-3 <1 || <1 LCS-W1 73%

Benzo(b,j
+k)fluoranthene

μg/L 2 Org-012 <2 144382-3 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 144382-3 <1 || <1 LCS-W1 83%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 144382-3 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 144382-3 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 144382-3 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 86 144382-3 92 || 90 || RPD: 2 LCS-W1 86%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 07/04/2
016

[NT] [NT] LCS-W2 07/04/2016

Date analysed - 07/04/2
016

[NT] [NT] LCS-W2 07/04/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 94%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 [NT] [NT] LCS-W2 98%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 89%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 100%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 97%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 [NT] [NT] LCS-W2 96%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 92%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 [NT] [NT] LCS-W2 94%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 07/04/2
016

144382-6 07/04/2016 || 07/04/2016 LCS-W3 07/04/2016

Date analysed - 08/04/2
016

144382-6 08/04/2016 || 08/04/2016 LCS-W3 08/04/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 144382-6 360 || 350 || RPD: 3 LCS-W3 92%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 144382-6 840 || 830 || RPD: 1 LCS-W3 97%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 144382-6 19 || 19 || RPD: 0 LCS-W3 93%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 07/04/2
016

144382-5 07/04/2016 || 07/04/2016 LCS-W3 07/04/2016

Date analysed - 07/04/2
016

144382-5 07/04/2016 || 07/04/2016 LCS-W3 07/04/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 144382-5 <0.05 || <0.05 LCS-W3 105%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 06/04/2
016

144382-1 06/04/2016 || 06/04/2016 LCS-W1 06/04/2016

Date analysed - 06/04/2
016

144382-1 06/04/2016 || 06/04/2016 LCS-W1 06/04/2016

pH pH Units Inorg-001 [NT] 144382-1 7.3 || 7.3 || RPD: 0 LCS-W1 100%

Electrical Conductivity μS/cm 1 Inorg-002 <1 144382-1 300 || 300 || RPD: 0 LCS-W1 101%

Total Suspended Solids mg/L 5 Inorg-019 <5 144382-1 <10 ||  [N/T] LCS-W1 112%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 144382-1 180 ||  [N/T] LCS-W1 117%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 144382-1 1.2 || 1.2 || RPD: 0 LCS-W1 110%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 144382-1 0.23 || 0.23 || RPD: 0 LCS-W1 103%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 144382-1 <0.005 || <0.005 LCS-W1 112%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 144382-1 <0.005 || <0.005 LCS-W1 101%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 144382-2 7/04/2016

Date analysed - [NT] [NT] 144382-2 07/04/2016

TRH C10 - C14 μg/L [NT] [NT] 144382-2 114%

TRH C15 - C28 μg/L [NT] [NT] 144382-2 121%

TRH C29 - C36 μg/L [NT] [NT] 144382-2 86%

TRH >C10 - C16 μg/L [NT] [NT] 144382-2 114%

TRH >C16 - C34 μg/L [NT] [NT] 144382-2 121%

TRH >C34 - C40 μg/L [NT] [NT] 144382-2 86%

Surrogate o-Terphenyl % [NT] [NT] 144382-2 85%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 144382-2 07/04/2016

Date analysed - [NT] [NT] 144382-2 07/04/2016

Naphthalene μg/L [NT] [NT] 144382-2 79%

Acenaphthylene μg/L [NT] [NT] [NR] [NR]

Acenaphthene μg/L [NT] [NT] [NR] [NR]

Fluorene μg/L [NT] [NT] 144382-2 78%

Phenanthrene μg/L [NT] [NT] 144382-2 100%

Anthracene μg/L [NT] [NT] [NR] [NR]

Fluoranthene μg/L [NT] [NT] 144382-2 94%

Pyrene μg/L [NT] [NT] 144382-2 100%

Benzo(a)anthracene μg/L [NT] [NT] [NR] [NR]

Chrysene μg/L [NT] [NT] 144382-2 85%

Benzo(b,j+k)fluoranthene μg/L [NT] [NT] [NR] [NR]

Benzo(a)pyrene μg/L [NT] [NT] 144382-2 94%

Indeno(1,2,3-c,d)pyrene μg/L [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene μg/L [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene μg/L [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-d14 % [NT] [NT] 144382-2 86%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 144382-2 06/04/2016

Date analysed - [NT] [NT] 144382-2 06/04/2016

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity μS/cm [NT] [NT] [NR] [NR]

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L [NT] [NT] [NR] [NR]

Total Nitrogen in water mg/L [NT] [NT] 144382-2 104%

Nitrate as N in water mg/L [NT] [NT] 144382-2 116%

Nitrite as N in water mg/L [NT] [NT] 144382-2 98%

Ammonia as N in water mg/L [NT] [NT] 144382-2 104%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Report Comments:
MISC_INORG:The PQL has been raised due to the limited amount of sample/s 
available for testing. 

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference 30011560, NBHP Water Quality Monitoring 
Envirolab Reference 144822 
Date Sample Received 13/04/2016 
Date Instructions Received 13/04/2016 
Date Results Expected to be Reported 20/04/2016 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 
No. of Samples Provided 13 Waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 4.2 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 

 

Sample and Testing Details on following page 
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GW1 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW2 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW3 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW4 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW5 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW6 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW7 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW8 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW9 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW10 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
DUP1 ✓ ✓ ✓ ✓ ✓           
Trip Blank ✓               
Trip Spike ✓               

 



CERTIFICATE OF ANALYSIS 144822
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011903, NBHP Water Quality Monitoring
No. of samples: 13 Waters
Date samples received / completed instructions received 13/04/16 / 13/04/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 20/04/16 / 20/04/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011903, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date extracted - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 104 106 107 104 107

Surrogate toluene-d8 % 107 105 109 104 112

Surrogate 4-BFB % 100 110 108 106 98

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date extracted - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

TRH C6 - C9 μg/L <10 63 <10 <10 <10

TRH C6 - C10 μg/L <10 64 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 25 <10 <10 <10

Benzene μg/L <1 39 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 106 104 108 106 105

Surrogate toluene-d8 % 107 100 102 107 102

Surrogate 4-BFB % 106 103 103 100 101
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Client Reference: 30011903, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 144822-11 144822-12 144822-13

Your Reference ------------
-

DUP1 Trip Blank Trip Spike

Date Sampled ------------ 12/04/2016 10/04/2016 10/04/2016

Type of sample Water Water Water

Date extracted - 14/04/2016 14/04/2016 14/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 

TRH C6 - C9 μg/L 63 <10 [NA]

TRH C6 - C10 μg/L 64 <10 [NA]

TRH C6 - C10 less BTEX 
(F1)

μg/L 24 <10 [NA]

Benzene μg/L 40 <1 111%

Toluene μg/L <1 <1 113%

Ethylbenzene μg/L <1 <1 115%

m+p-xylene μg/L <2 <2 126%

o-xylene μg/L <1 <1 135%

Naphthalene μg/L <1 <1 [NA]

Surrogate Dibromofluoromethane % 106 107 105

Surrogate toluene-d8 % 102 109 105

Surrogate 4-BFB % 110 103 111
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Client Reference: 30011903, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date extracted - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 16/04/2016 16/04/2016 16/04/2016 16/04/2016 16/04/2016 

TRH C10 - C14 μg/L <50 78 <50 <50 <50

TRH C15 - C28 μg/L <100 170 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 99 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 99 <50 <50 <50

TRH >C16 - C34 μg/L <100 160 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 91 95 97 99 102

svTRH (C10-C40) in Water 

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date extracted - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 16/04/2016 16/04/2016 16/04/2016 16/04/2016 16/04/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 99 95 100 102 101
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Client Reference: 30011903, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 144822-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 12/04/2016

Type of sample Water

Date extracted - 15/04/2016

Date analysed - 16/04/2016

TRH C10 - C14 μg/L <50

TRH C15 - C28 μg/L <100

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50

TRH >C16 - C34 μg/L <100

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 100
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Client Reference: 30011903, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date extracted - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 88 82 111 96 98

Page 6 of  24Envirolab Reference: 144822
Revision No:                R 00



Client Reference: 30011903, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date extracted - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 94 89 92 99 97
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Client Reference: 30011903, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 144822-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 12/04/2016

Type of sample Water

Date extracted - 15/04/2016

Date analysed - 15/04/2016

Naphthalene μg/L <1

Acenaphthylene μg/L <1

Acenaphthene μg/L <1

Fluorene μg/L <1

Phenanthrene μg/L <1

Anthracene μg/L <1

Fluoranthene μg/L <1

Pyrene μg/L <1

Benzo(a)anthracene μg/L <1

Chrysene μg/L <1

Benzo(b,j+k)fluoranthene μg/L <2

Benzo(a)pyrene μg/L <1

Indeno(1,2,3-c,d)pyrene μg/L <1

Dibenzo(a,h)anthracene μg/L <1

Benzo(g,h,i)perylene μg/L <1

Benzo(a)pyrene TEQ μg/L <5

Total +ve PAH's μg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 92
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Client Reference: 30011903, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Arsenic-Dissolved μg/L <1 2 <1 <1 <1

Copper-Dissolved μg/L 15 <1 8 9 <1

Lead-Dissolved μg/L 19 <1 5 11 <1

Zinc-Dissolved μg/L 200 3 23 490 5

Nickel-Dissolved μg/L 22 2 4 100 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L 0.4 <0.1 <0.1 1.4 <0.1

Iron-Dissolved μg/L 180 19,000 93 15,000 <10

Manganese-Dissolved μg/L 48 440 150 1,000 10

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 9 <1

Lead-Dissolved μg/L <1 <1 <1 <1 1

Zinc-Dissolved μg/L 1 <1 23 190 1

Nickel-Dissolved μg/L <1 <1 6 39 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 20 3,300 35,000 <10

Manganese-Dissolved μg/L 7 14 330 1,600 <5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1
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Client Reference: 30011903, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 144822-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 12/04/2016

Type of sample Water

Date prepared - 15/04/2016

Date analysed - 15/04/2016

Arsenic-Dissolved μg/L <1

Copper-Dissolved μg/L <1

Lead-Dissolved μg/L <1

Zinc-Dissolved μg/L <1

Nickel-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Cadmium-Dissolved μg/L <0.1

Iron-Dissolved μg/L 25

Manganese-Dissolved μg/L 15

Chromium-Dissolved μg/L <1
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Client Reference: 30011903, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Aluminium-Total μg/L 13,000 470 5,300 4,600 2,300

Iron-Total μg/L 7,600 24,000 2,800 30,000 1,400

Manganese-Total μg/L 63 550 140 1,100 13

HM in water - total 

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Date analysed - 15/04/2016 15/04/2016 15/04/2016 15/04/2016 15/04/2016 

Aluminium-Total μg/L 990 3,100 380 1,000 4,100

Iron-Total μg/L 360 1,300 23,000 37,000 3,500

Manganese-Total μg/L 11 21 300 1,700 15

HM in water - total 

Our Reference: UNITS 144822-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 12/04/2016

Type of sample Water

Date prepared - 15/04/2016

Date analysed - 15/04/2016

Aluminium-Total μg/L 3,100

Iron-Total μg/L 1,300

Manganese-Total μg/L 23

Page 11 of  24Envirolab Reference: 144822
Revision No:                R 00



Client Reference: 30011903, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Date analysed - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

pH pH Units 5.1 5.8 4.1 4.5 5.2

Electrical Conductivity μS/cm 880 1,100 630 3,200 150

Total Dissolved Solids (grav) mg/L 540 720 360 2,300 94

Nitrate as N in water mg/L 0.009 <0.005 0.03 0.008 0.099

Phosphate as P in water mg/L <0.005 0.036 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.011 0.030 <0.005 0.032 <0.005

Total Nitrogen in water mg/L 0.3 1.4 0.2 0.4 0.2

Nitrite as N in water mg/L <0.005 0.007 <0.005 <0.005 <0.005

Miscellaneous Inorganics 

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Date analysed - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

pH pH Units 5.3 5.1 5.2 5.2 4.4

Electrical Conductivity μS/cm 190 180 210 1,700 190

Total Dissolved Solids (grav) mg/L 120 120 120 1,100 120

Nitrate as N in water mg/L 0.44 0.072 0.007 0.006 1.7

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Ammonia as N in water mg/L <0.005 <0.005 <0.005 0.060 <0.005

Total Nitrogen in water mg/L 0.6 0.1 <0.1 0.1 2.6

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005
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Client Reference: 30011903, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Date analysed - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Calcium - Dissolved mg/L 5.4 35 3.3 25 1.3

Potassium - Dissolved mg/L 0.6 5.6 0.8 7.3 0.7

Sodium - Dissolved mg/L 190 220 110 630 27

Magnesium - Dissolved mg/L 15 25 12 83 2.6

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 8 60 <5 <5 9

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 8 60 <5 <5 9

Sulphate, SO4 mg/L 28 2 14 98 4

Chloride, Cl mg/L 230 320 170 950 29

Ionic Balance % 15 13 6.8 11 15

Ion Balance 

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Date analysed - 14/04/2016 14/04/2016 14/04/2016 14/04/2016 14/04/2016 

Calcium - Dissolved mg/L 2.5 2.5 1 3.2 <0.5

Potassium - Dissolved mg/L <0.5 <0.5 1 2.5 <0.5

Sodium - Dissolved mg/L 30 32 31 360 35

Magnesium - Dissolved mg/L 3.4 2.6 5.2 36 3.0

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 10 8 9 11 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 10 8 9 11 <5

Sulphate, SO4 mg/L 3 4 3 190 3

Chloride, Cl mg/L 36 36 44 410 45

Ionic Balance % 15 16 11 8.3 15
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Client Reference: 30011903, NBHP Water Quality Monitoring

Metals in Waters - Acid 
extractable

Our Reference: UNITS 144822-1 144822-2 144822-3 144822-4 144822-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 18/04/2016 18/04/2016 18/04/2016 18/04/2016 18/04/2016 

Date analysed - 18/04/2016 18/04/2016 18/04/2016 18/04/2016 18/04/2016 

Phosphorus - Total mg/L 0.1 0.3 <0.05 0.08 0.06

Metals in Waters - Acid 
extractable

Our Reference: UNITS 144822-6 144822-7 144822-8 144822-9 144822-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 12/04/2016 12/04/2016 12/04/2016 12/04/2016 12/04/2016

Type of sample Water Water Water Water Water

Date prepared - 18/04/2016 18/04/2016 18/04/2016 18/04/2016 18/04/2016 

Date analysed - 18/04/2016 18/04/2016 18/04/2016 18/04/2016 18/04/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 0.07 0.08
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Client Reference: 30011903, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

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

 Inorg-081 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-040 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%.
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 14/04/2
016

144822-7 14/04/2016 || 14/04/2016 LCS-W3 14/04/2016

Date analysed - 15/04/2
016

144822-7 15/04/2016 || 15/04/2016 LCS-W3 15/04/2016

TRH C6 - C9 μg/L 10 Org-016 <10 144822-7 63 || 67 || RPD: 6 LCS-W3 104%

TRH C6 - C10 μg/L 10 Org-016 <10 144822-7 64 || 68 || RPD: 6 LCS-W3 104%

Benzene μg/L 1 Org-016 <1 144822-7 39 || 40 || RPD: 3 LCS-W3 97%

Toluene μg/L 1 Org-016 <1 144822-7 <1 || <1 LCS-W3 103%

Ethylbenzene μg/L 1 Org-016 <1 144822-7 <1 || <1 LCS-W3 98%

m+p-xylene μg/L 2 Org-016 <2 144822-7 <2 || <2 LCS-W3 110%

o-xylene μg/L 1 Org-016 <1 144822-7 <1 || <1 LCS-W3 109%

Naphthalene μg/L 1 Org-013 <1 144822-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 107 144822-7 104 || 104 || RPD: 0 LCS-W3 103%

Surrogate toluene-d8 % Org-016 104 144822-7 100 || 108 || RPD: 8 LCS-W3 113%

Surrogate 4-BFB % Org-016 102 144822-7 103 || 106 || RPD: 3 LCS-W3 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 15/04/2
016

144822-1 15/04/2016 || 15/04/2016 LCS-W1 15/04/2016

Date analysed - 16/04/2
016

144822-1 16/04/2016 || 16/04/2016 LCS-W1 16/04/2016

TRH C10 - C14 μg/L 50 Org-003 <50 144822-1 <50 || <50 LCS-W1 108%

TRH C15 - C28 μg/L 100 Org-003 <100 144822-1 <100 || <100 LCS-W1 114%

TRH C29 - C36 μg/L 100 Org-003 <100 144822-1 <100 || <100 LCS-W1 125%

TRH >C10 - C16 μg/L 50 Org-003 <50 144822-1 <50 || <50 LCS-W1 108%

TRH >C16 - C34 μg/L 100 Org-003 <100 144822-1 <100 || <100 LCS-W1 114%

TRH >C34 - C40 μg/L 100 Org-003 <100 144822-1 <100 || <100 LCS-W1 125%

Surrogate o-Terphenyl % Org-003 94 144822-1 91 || 97 || RPD: 6 LCS-W1 108%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 15/04/2
016

144822-1 15/04/2016 || 15/04/2016 LCS-W1 15/04/2016

Date analysed - 15/04/2
016

144822-1 15/04/2016 || 15/04/2016 LCS-W1 15/04/2016

Naphthalene μg/L 1 Org-012 <1 144822-1 <1 || <1 LCS-W1 84%

Acenaphthylene μg/L 1 Org-012 <1 144822-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 144822-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 144822-1 <1 || <1 LCS-W1 80%

Phenanthrene μg/L 1 Org-012 <1 144822-1 <1 || <1 LCS-W1 91%

Anthracene μg/L 1 Org-012 <1 144822-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 144822-1 <1 || <1 LCS-W1 89%

Pyrene μg/L 1 Org-012 <1 144822-1 <1 || <1 LCS-W1 92%

Benzo(a)anthracene μg/L 1 Org-012 <1 144822-1 <1 || <1 [NR] [NR]
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 144822-1 <1 || <1 LCS-W1 85%

Benzo(b,j+k)
fluoranthene

μg/L 2 Org-012 <2 144822-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 144822-1 <1 || <1 LCS-W1 96%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 144822-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 144822-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 144822-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 93 144822-1 88 || 94 || RPD: 7 LCS-W1 87%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 15/04/2
016

144822-1 15/04/2016 || 15/04/2016 LCS-W2 15/04/2016

Date analysed - 15/04/2
016

144822-1 15/04/2016 || 15/04/2016 LCS-W2 15/04/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 144822-1 <1 || <1 LCS-W2 101%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 144822-1 15 || 14 || RPD: 7 LCS-W2 102%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 144822-1 19 || 19 || RPD: 0 LCS-W2 101%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 144822-1 200 || 190 || RPD: 5 LCS-W2 101%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 144822-1 22 || 21 || RPD: 5 LCS-W2 100%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 144822-1 <0.05 || <0.05 LCS-W2 96%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 144822-1 0.4 || 0.4 || RPD: 0 LCS-W2 101%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 144822-1 180 || 170 || RPD: 6 LCS-W2 100%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 144822-1 48 || 45 || RPD: 6 LCS-W2 103%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 144822-1 2 || 2 || RPD: 0 LCS-W2 97%

Page 17 of  24Envirolab Reference: 144822
Revision No:                R 00



Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 15/04/2
016

144822-1 15/04/2016 || 15/04/2016 LCS-W4 15/04/2016

Date analysed - 15/04/2
016

144822-1 15/04/2016 || 15/04/2016 LCS-W4 15/04/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 144822-1 13000 || 13000 || RPD: 0 LCS-W4 97%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 144822-1 7600 || 7600 || RPD: 0 LCS-W4 86%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 144822-1 63 || 65 || RPD: 3 LCS-W4 88%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 14/04/2
016

144822-1 14/04/2016 || 14/04/2016 LCS-W1 14/04/2016

Date analysed - 14/04/2
016

144822-1 14/04/2016 || 14/04/2016 LCS-W1 14/04/2016

pH pH Units Inorg-001 [NT] 144822-1 5.1 || 4.6 || RPD: 10 LCS-W1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 144822-1 880 || 890 || RPD: 1 LCS-W1 100%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 144822-1 540 ||  [N/T] LCS-W1 117%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 144822-1 0.009 || <0.005 LCS-W1 103%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 144822-1 <0.005 || <0.005 LCS-W1 110%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 144822-1 0.011 || 0.01 || RPD: 10 LCS-W1 88%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 144822-1 0.3 || 0.3 || RPD: 0 LCS-W1 100%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 144822-1 <0.005 || <0.005 LCS-W1 112%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 14/04/2
016

144822-1 14/04/2016 || 14/04/2016 LCS-W1 14/04/2016

Date analysed - 14/04/2
016

144822-1 14/04/2016 || 14/04/2016 LCS-W1 14/04/2016

Calcium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 144822-1 5.4 || 5.5 || RPD: 2 LCS-W1 107%

Potassium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 144822-1 0.6 || 0.6 || RPD: 0 LCS-W1 110%

Sodium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 144822-1 190 || 190 || RPD: 0 LCS-W1 129%

Magnesium - Dissolved mg/L 0.5 Metals-020
ICP-AES

<0.5 144822-1 15 || 16 || RPD: 6 LCS-W1 105%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 144822-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 144822-1 8 || <5 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 144822-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 144822-1 8 || <5 LCS-W1 106%
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Sulphate, SO4 mg/L 1 Inorg-081 <1 144822-1 28 || 27 || RPD: 4 LCS-W1 107%

Chloride, Cl mg/L 1 Inorg-081 <1 144822-1 230 || 230 || RPD: 0 LCS-W1 101%

Ionic Balance % Inorg-040 [NT] 144822-1 15 || 16 || RPD: 6 [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 18/04/2
016

144822-1 18/04/2016 || 18/04/2016 LCS-W3 18/04/2016

Date analysed - 18/04/2
016

144822-1 18/04/2016 || 18/04/2016 LCS-W3 18/04/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 144822-1 0.1 || 0.1 || RPD: 0 LCS-W3 91%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 144822-11 14/04/2016 || 14/04/2016

Date analysed - 144822-11 15/04/2016 || 15/04/2016

TRH C6 - C9 μg/L 144822-11 63 || 63 || RPD: 0 

TRH C6 - C10 μg/L 144822-11 64 || 64 || RPD: 0 

Benzene μg/L 144822-11 40 || 40 || RPD: 0 

Toluene μg/L 144822-11 <1 || <1

Ethylbenzene μg/L 144822-11 <1 || <1

m+p-xylene μg/L 144822-11 <2 || <2

o-xylene μg/L 144822-11 <1 || <1

Naphthalene μg/L 144822-11 <1 || <1

Surrogate
Dibromofluoromethane

% 144822-11 106 || 107 || RPD: 1 

Surrogate toluene-d8 % 144822-11 102 || 105 || RPD: 3 

Surrogate 4-BFB % 144822-11 110 || 105 || RPD: 5 
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 144822-11 15/04/2016 || 15/04/2016 144822-2 15/04/2016

Date analysed - 144822-11 16/04/2016 || 16/04/2016 144822-2 16/04/2016

TRH C10 - C14 μg/L 144822-11 <50 || <50 144822-2 116%

TRH C15 - C28 μg/L 144822-11 <100 || <100 144822-2 123%

TRH C29 - C36 μg/L 144822-11 <100 || <100 144822-2 106%

TRH >C10 - C16 μg/L 144822-11 <50 || <50 144822-2 116%

TRH >C16 - C34 μg/L 144822-11 <100 || <100 144822-2 123%

TRH >C34 - C40 μg/L 144822-11 <100 || <100 144822-2 106%

Surrogate o-Terphenyl % 144822-11 100 || 102 || RPD: 2 144822-2 95%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 144822-11 15/04/2016 || 15/04/2016 144822-2 15/04/2016

Date analysed - 144822-11 15/04/2016 || 15/04/2016 144822-2 15/04/2016

Naphthalene μg/L 144822-11 <1 || <1 144822-2 66%

Acenaphthylene μg/L 144822-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 144822-11 <1 || <1 [NR] [NR]

Fluorene μg/L 144822-11 <1 || <1 144822-2 85%

Phenanthrene μg/L 144822-11 <1 || <1 144822-2 94%

Anthracene μg/L 144822-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 144822-11 <1 || <1 144822-2 91%

Pyrene μg/L 144822-11 <1 || <1 144822-2 91%

Benzo(a)anthracene μg/L 144822-11 <1 || <1 [NR] [NR]

Chrysene μg/L 144822-11 <1 || <1 144822-2 88%

Benzo(b,j+k)fluoranthene μg/L 144822-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 144822-11 <1 || <1 144822-2 108%

Indeno(1,2,3-c,d)pyrene μg/L 144822-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 144822-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 144822-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 144822-11 92 || 88 || RPD: 4 144822-2 76%
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 144822-11 15/04/2016 || 15/04/2016 144822-2 15/04/2016

Date analysed - 144822-11 15/04/2016 || 15/04/2016 144822-2 15/04/2016

Arsenic-Dissolved μg/L 144822-11 <1 || <1 144822-2 100%

Copper-Dissolved μg/L 144822-11 <1 || <1 144822-2 102%

Lead-Dissolved μg/L 144822-11 <1 || <1 144822-2 94%

Zinc-Dissolved μg/L 144822-11 <1 || <1 144822-2 97%

Nickel-Dissolved μg/L 144822-11 <1 || <1 144822-2 94%

Mercury-Dissolved μg/L 144822-11 <0.05 ||  [N/T] 144822-2 96%

Cadmium-Dissolved μg/L 144822-11 <0.1 || <0.1 144822-2 101%

Iron-Dissolved μg/L 144822-11 25 || 24 || RPD: 4 144822-2 #

Manganese-Dissolved μg/L 144822-11 15 || 15 || RPD: 0 144822-2 #

Chromium-Dissolved μg/L 144822-11 <1 || <1 144822-2 93%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 144822-10 15/04/2016 || 15/04/2016 144822-2 15/04/2016

Date analysed - 144822-10 15/04/2016 || 15/04/2016 144822-2 15/04/2016

Aluminium-Total μg/L 144822-10 4100 || 3900 || RPD: 5 144822-2 #

Iron-Total μg/L 144822-10 3500 || 3400 || RPD: 3 144822-2 #

Manganese-Total μg/L 144822-10 15 || 15 || RPD: 0 144822-2 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 144822-2 14/04/2016

Date analysed - [NT] [NT] 144822-2 14/04/2016

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity μS/cm [NT] [NT] [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L [NT] [NT] [NR] [NR]

Nitrate as N in water mg/L [NT] [NT] 144822-2 91%

Phosphate as P in water mg/L [NT] [NT] 144822-2 95%

Ammonia as N in water mg/L [NT] [NT] 144822-2 87%

Total Nitrogen in water mg/L [NT] [NT] 144822-2 95%

Nitrite as N in water mg/L [NT] [NT] 144822-2 99%
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - [NT] [NT] 144822-2 14/04/2016

Date analysed - [NT] [NT] 144822-2 14/04/2016

Calcium - Dissolved mg/L [NT] [NT] 144822-2 #

Potassium - Dissolved mg/L [NT] [NT] 144822-2 92%

Sodium - Dissolved mg/L [NT] [NT] 144822-2 #

Magnesium - Dissolved mg/L [NT] [NT] 144822-2 #

Hydroxide Alkalinity (OH-)
as CaCO3

mg/L [NT] [NT] [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L [NT] [NT] [NR] [NR]

Total Alkalinity  as CaCO3 mg/L [NT] [NT] [NR] [NR]

Sulphate, SO4 mg/L [NT] [NT] 144822-2 105%

Chloride, Cl mg/L [NT] [NT] 144822-2 #

Ionic Balance % [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 144822-2 14/04/2016 || 14/04/2016

Date analysed - 144822-2 14/04/2016 || 14/04/2016

pH pH Units 144822-2 5.8 ||  [N/T]

Electrical Conductivity μS/cm 144822-2 1100 ||  [N/T]

Total Dissolved Solids 
(grav)

mg/L 144822-2 720 || 700 || RPD: 3 

Nitrate as N in water mg/L 144822-2 <0.005 ||  [N/T]

Phosphate as P in water mg/L 144822-2 0.036 ||  [N/T]

Ammonia as N in water mg/L 144822-2 0.030 ||  [N/T]

Total Nitrogen in water mg/L 144822-2 1.4 ||  [N/T]

Nitrite as N in water mg/L 144822-2 0.007 ||  [N/T]
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Client Reference: 30011903, NBHP Water Quality Monitoring

Report Comments:
ION_BALANCE: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

For the determination of dissolved metals the unpreserved sample 
was filtered through 0.45um filter at the lab due to the appearance
of colloids and/or sediment in the supplied HNO3 bottle (it appears
the sample has not been field filtered).

METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011903, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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CERTIFICATE OF ANALYSIS 145731
Client:
Ferrovial York Joint Venture 
14 Aquatic Dr
Frenchs Forest
NSW 2086

Attention: Tim Faiz, Mark Turner

Sample log in details:
Your Reference: FYJV / 001 / Surface Water NBH CaNE
No. of samples: 11 Waters 3 Soils
Date samples received / completed instructions received 29/04/2016 / 29/04/2016

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 6/05/16 / 6/05/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 145731-1 145731-2 145731-3 145731-4 145731-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/04/2016 27/04/2016 27/04/2016 27/04/2016 27/04/2016

Type of sample Water Water Water Water Water

Date extracted - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Date analysed - 03/05/2016 03/05/2016 03/05/2016 03/05/2016 03/05/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 109 108 108 107 109

Surrogate toluene-d8 % 101 100 99 99 100

Surrogate 4-BFB % 104 102 103 105 104

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 145731-6 145731-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 27/04/2016 27/04/2016

Type of sample Water Water

Date extracted - 02/05/2016 02/05/2016 

Date analysed - 03/05/2016 03/05/2016 

TRH C6 - C9 μg/L <10 <10

TRH C6 - C10 μg/L <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10

Benzene μg/L <1 <1

Toluene μg/L <1 <1

Ethylbenzene μg/L <1 <1

m+p-xylene μg/L <2 <2

o-xylene μg/L <1 <1

Naphthalene μg/L <1 <1

Surrogate Dibromofluoromethane % 107 109

Surrogate toluene-d8 % 100 100

Surrogate 4-BFB % 103 103
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

svTRH (C10-C40) in Water 

Our Reference: UNITS 145731-1 145731-2 145731-3 145731-4 145731-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/04/2016 27/04/2016 27/04/2016 27/04/2016 27/04/2016

Type of sample Water Water Water Water Water

Date extracted - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Date analysed - 03/05/2016 03/05/2016 03/05/2016 03/05/2016 03/05/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 91 92 96 96 95

svTRH (C10-C40) in Water 

Our Reference: UNITS 145731-6 145731-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 27/04/2016 27/04/2016

Type of sample Water Water

Date extracted - 02/05/2016 02/05/2016 

Date analysed - 03/05/2016 03/05/2016 

TRH C10 - C14 μg/L <50 <50

TRH C15 - C28 μg/L <100 <100

TRH C29 - C36 μg/L <100 <100

TRH >C10 - C16 μg/L <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50

TRH >C16 - C34 μg/L <100 <100

TRH >C34 - C40 μg/L <100 <100

Surrogate o-Terphenyl % 95 86
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 145731-1 145731-2 145731-3 145731-4 145731-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/04/2016 27/04/2016 27/04/2016 27/04/2016 27/04/2016

Type of sample Water Water Water Water Water

Date extracted - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 116 88 88 96 94
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 145731-6 145731-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 27/04/2016 27/04/2016

Type of sample Water Water

Date extracted - 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 

Naphthalene μg/L <1 <1

Acenaphthylene μg/L <1 <1

Acenaphthene μg/L <1 <1

Fluorene μg/L <1 <1

Phenanthrene μg/L <1 <1

Anthracene μg/L <1 <1

Fluoranthene μg/L <1 <1

Pyrene μg/L <1 <1

Benzo(a)anthracene μg/L <1 <1

Chrysene μg/L <1 <1

Benzo(b,j+k)fluoranthene μg/L <2 <2

Benzo(a)pyrene μg/L <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1

Benzo(g,h,i)perylene μg/L <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 93 88
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - dissolved 

Our Reference: UNITS 145731-1 145731-2 145731-3 145731-4 145731-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/04/2016 27/04/2016 27/04/2016 27/04/2016 27/04/2016

Type of sample Water Water Water Water Water

Date prepared - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Chromium-Dissolved μg/L <1 <1 <1 <1 1

Copper-Dissolved μg/L 1 2 <1 2 4

Lead-Dissolved μg/L <1 <1 1 <1 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Nickel-Dissolved μg/L <1 <1 <1 <1 2

Zinc-Dissolved μg/L 9 9 13 41 30

HM in water - dissolved 

Our Reference: UNITS 145731-6 145731-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 27/04/2016 27/04/2016

Type of sample Water Water

Date prepared - 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 

Arsenic-Dissolved μg/L <1 <1

Cadmium-Dissolved μg/L <0.1 <0.1

Chromium-Dissolved μg/L <1 <1

Copper-Dissolved μg/L 1 1

Lead-Dissolved μg/L <1 <1

Mercury-Dissolved μg/L <0.05 <0.05

Nickel-Dissolved μg/L <1 <1

Zinc-Dissolved μg/L 12 7
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - total 

Our Reference: UNITS 145731-1 145731-2 145731-3 145731-4 145731-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/04/2016 27/04/2016 27/04/2016 27/04/2016 27/04/2016

Type of sample Water Water Water Water Water

Date prepared - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Aluminium-Total μg/L 30 60 80 40 220

Iron-Total μg/L 730 730 740 220 1,400

Manganese-Total μg/L 23 55 30 21 99

HM in water - total 

Our Reference: UNITS 145731-6 145731-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 27/04/2016 27/04/2016

Type of sample Water Water

Date prepared - 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 

Aluminium-Total μg/L 20 100

Iron-Total μg/L 710 950

Manganese-Total μg/L 23 56
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Metals in Waters - Acid 
extractable

Our Reference: UNITS 145731-1 145731-2 145731-3 145731-4 145731-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/04/2016 27/04/2016 27/04/2016 27/04/2016 27/04/2016

Type of sample Water Water Water Water Water

Date prepared - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Phosphorus - Total mg/L <0.05 0.07 <0.05 <0.05 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 145731-6 145731-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 27/04/2016 27/04/2016

Type of sample Water Water

Date prepared - 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 

Phosphorus - Total mg/L <0.05 <0.05
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Miscellaneous Inorganics 

Our Reference: UNITS 145731-1 145731-2 145731-3 145731-4 145731-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 27/04/2016 27/04/2016 27/04/2016 27/04/2016 27/04/2016

Type of sample Water Water Water Water Water

Date prepared - 29/04/2016 29/04/2016 29/04/2016 29/04/2016 29/04/2016 

Date analysed - 29/04/2016 29/04/2016 29/04/2016 29/04/2016 29/04/2016 

pH pH Units 7.3 7.2 6.9 7.5 7.2

Electrical Conductivity μS/cm 380 480 300 380 980

Total Suspended Solids mg/L <10 <10 <10 <10 <10

Total Dissolved Solids (grav) mg/L 250 330 210 270 670

Total Nitrogen in water mg/L 0.4 3.6 0.6 0.6 1.3

Nitrate as N in water mg/L 0.057 0.63 0.15 0.25 0.55

Nitrite as N in water mg/L <0.005 0.15 0.005 <0.005 0.17

Ammonia as N in water mg/L 0.081 2.2 0.089 0.016 0.081

Miscellaneous Inorganics 

Our Reference: UNITS 145731-6 145731-7

Your Reference ------------
-

SW6 SW7

Date Sampled ------------ 27/04/2016 27/04/2016

Type of sample Water Water

Date prepared - 29/04/2016 29/04/2016 

Date analysed - 29/04/2016 29/04/2016 

pH pH Units 7.3 7.7

Electrical Conductivity μS/cm 320 480

Total Suspended Solids mg/L <10 <10

Total Dissolved Solids (grav) mg/L 220 290

Total Nitrogen in water mg/L 0.4 0.4

Nitrate as N in water mg/L 0.069 0.03

Nitrite as N in water mg/L <0.005 <0.005

Ammonia as N in water mg/L 0.044 0.068
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Dust Deposition AS 3580.10.1 

Our Reference: UNITS 145731-11 145731-12 145731-13 145731-14

Your Reference ------------
-

DDG1-Site
Compound

DDG2-Site
Compound

DDG3-Site
Compound

DDG4-Site
Compound

Date Sampled ------------ 04/04/2016 04/04/2016 04/04/2016 04/04/2016

Type of sample Water Water Water Water

Dust Gauge Start Date -- 03/03/2016 03/03/2016 03/03/2016 03/03/2016

Dust Gauge End Date -- 04/04/2016 04/04/2016 04/04/2016 04/04/2016

Dust - No. of Days Collected -- 33 33 33 33

Date prepared - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Date analysed - 02/05/2016 02/05/2016 02/05/2016 02/05/2016 

Insoluble Solids g/m2/m
onth

1.7232 3.0657 2.7262 1.6717

Combustible Matter g/m2/m
onth

0.5812 1.7077 1.2602 0.4887

Ash g/m2/m
onth

1.1419 1.3579 1.4660 1.1831

Soluble Matter g/m2/m
onth

0.3446 2.5822 2.7776 0.5864

Total Solids g/m2/m
onth

2.0678 5.6478 5.5038 2.2581
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-019 Suspended Solids - determined gravimetricially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 AS 3580.10.1 Analysis of dust gauges by AS 3580.10.1 (analysis only).
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 02/05/2
016

[NT] [NT] LCS-W2 02/05/2016

Date analysed - 03/05/2
016

[NT] [NT] LCS-W2 03/05/2016

TRH C6 - C9 μg/L 10 Org-016 <10 [NT] [NT] LCS-W2 104%

TRH C6 - C10 μg/L 10 Org-016 <10 [NT] [NT] LCS-W2 104%

Benzene μg/L 1 Org-016 <1 [NT] [NT] LCS-W2 103%

Toluene μg/L 1 Org-016 <1 [NT] [NT] LCS-W2 103%

Ethylbenzene μg/L 1 Org-016 <1 [NT] [NT] LCS-W2 101%

m+p-xylene μg/L 2 Org-016 <2 [NT] [NT] LCS-W2 107%

o-xylene μg/L 1 Org-016 <1 [NT] [NT] LCS-W2 106%

Naphthalene μg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 106 [NT] [NT] LCS-W2 102%

Surrogate toluene-d8 % Org-016 100 [NT] [NT] LCS-W2 100%

Surrogate 4-BFB % Org-016 103 [NT] [NT] LCS-W2 104%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W2 02/05/2016

Date analysed - 03/05/2
016

145731-1 03/05/2016 || 03/05/2016 LCS-W2 03/05/2016

TRH C10 - C14 μg/L 50 Org-003 <50 145731-1 <50 || <50 LCS-W2 123%

TRH C15 - C28 μg/L 100 Org-003 <100 145731-1 <100 || <100 LCS-W2 114%

TRH C29 - C36 μg/L 100 Org-003 <100 145731-1 <100 || <100 LCS-W2 103%

TRH >C10 - C16 μg/L 50 Org-003 <50 145731-1 <50 || <50 LCS-W2 123%

TRH >C16 - C34 μg/L 100 Org-003 <100 145731-1 <100 || <100 LCS-W2 114%

TRH >C34 - C40 μg/L 100 Org-003 <100 145731-1 <100 || <100 LCS-W2 103%

Surrogate o-Terphenyl % Org-003 85 145731-1 91 || 87 || RPD: 4 LCS-W2 77%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W2 02/05/2016

Date analysed - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W2 02/05/2016

Naphthalene μg/L 1 Org-012 <1 145731-1 <1 || <1 LCS-W2 72%

Acenaphthylene μg/L 1 Org-012 <1 145731-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 145731-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 145731-1 <1 || <1 LCS-W2 85%

Phenanthrene μg/L 1 Org-012 <1 145731-1 <1 || <1 LCS-W2 88%

Anthracene μg/L 1 Org-012 <1 145731-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 145731-1 <1 || <1 LCS-W2 78%

Pyrene μg/L 1 Org-012 <1 145731-1 <1 || <1 LCS-W2 80%

Benzo(a)anthracene μg/L 1 Org-012 <1 145731-1 <1 || <1 [NR] [NR]
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 145731-1 <1 || <1 LCS-W2 72%

Benzo(b,j
+k)fluoranthene

μg/L 2 Org-012 <2 145731-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 145731-1 <1 || <1 LCS-W2 91%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 145731-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 145731-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 145731-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 100 145731-1 116 || 83 || RPD: 33 LCS-W2 83%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W1 02/05/2016

Date analysed - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W1 02/05/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 145731-1 <1 || <1 LCS-W1 100%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 145731-1 <0.1 || <0.1 LCS-W1 100%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 145731-1 <1 || <1 LCS-W1 100%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 145731-1 1 || 1 || RPD: 0 LCS-W1 102%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 145731-1 <1 || <1 LCS-W1 101%

Mercury-Dissolved μg/L 0.05 Metals-021
CV-AAS

<0.05 145731-1 <0.05 || <0.05 LCS-W1 92%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 145731-1 <1 || <1 LCS-W1 97%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 145731-1 9 || 9 || RPD: 0 LCS-W1 100%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W1 02/05/2016

Date analysed - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W1 02/05/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 145731-1 30 || 40 || RPD: 29 LCS-W1 99%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 145731-1 730 || 740 || RPD: 1 LCS-W1 109%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 145731-1 23 || 24 || RPD: 4 LCS-W1 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W1 02/05/2016

Date analysed - 02/05/2
016

145731-1 02/05/2016 || 02/05/2016 LCS-W1 02/05/2016

Phosphorus - Total mg/L 0.05 Metals-020
ICP-AES

<0.05 145731-1 <0.05 || <0.05 LCS-W1 107%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 29/04/2
016

145731-1 29/04/2016 || 29/04/2016 LCS-W1 29/04/2016

Date analysed - 29/04/2
016

145731-1 29/04/2016 || 29/04/2016 LCS-W1 29/04/2016

pH pH Units Inorg-001 [NT] 145731-1 7.3 || 7.2 || RPD: 1 LCS-W1 102%

Electrical Conductivity μS/cm 1 Inorg-002 <1 145731-1 380 || 380 || RPD: 0 LCS-W1 102%

Total Suspended Solids mg/L 5 Inorg-019 <5 145731-1 <10 ||  [N/T] LCS-W1 90%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 145731-1 250 ||  [N/T] LCS-W1 110%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 145731-1 0.4 || 0.4 || RPD: 0 LCS-W1 114%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 145731-1 0.057 || 0.055 || RPD: 4 LCS-W1 95%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 145731-1 <0.005 || <0.005 LCS-W1 106%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 145731-1 0.081 || 0.082 || RPD: 1 LCS-W1 101%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank

Dust Deposition AS 
3580.10.1

Dust Gauge Start Date -- AS
3580.10.1

[NT]

Dust Gauge End Date -- AS
3580.10.1

[NT]

Dust - No. of Days 
Collected

-- AS
3580.10.1

[NT]

Date prepared - [NT]

Date analysed - [NT]

Insoluble Solids g/m2/
month

0.001 AS
3580.10.1

[NT]

Combustible Matter g/m2/
month

0.001 AS
3580.10.1

[NT]

Ash g/m2/
month

0.001 AS
3580.10.1

[NT]

Soluble Matter g/m2/
month

0.001 AS
3580.10.1

[NT]

Total Solids g/m2/
month

0.001 AS
3580.10.1

[NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 145731-2 02/05/2016

Date analysed - [NT] [NT] 145731-2 03/05/2016

TRH C10 - C14 μg/L [NT] [NT] 145731-2 119%

TRH C15 - C28 μg/L [NT] [NT] 145731-2 123%

TRH C29 - C36 μg/L [NT] [NT] 145731-2 107%

TRH >C10 - C16 μg/L [NT] [NT] 145731-2 119%

TRH >C16 - C34 μg/L [NT] [NT] 145731-2 123%

TRH >C34 - C40 μg/L [NT] [NT] 145731-2 107%

Surrogate o-Terphenyl % [NT] [NT] 145731-2 92%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 145731-2 02/05/2016

Date analysed - [NT] [NT] 145731-2 02/05/2016

Arsenic-Dissolved μg/L [NT] [NT] 145731-2 99%

Cadmium-Dissolved μg/L [NT] [NT] 145731-2 99%

Chromium-Dissolved μg/L [NT] [NT] 145731-2 98%

Copper-Dissolved μg/L [NT] [NT] 145731-2 102%

Lead-Dissolved μg/L [NT] [NT] 145731-2 101%

Mercury-Dissolved μg/L [NT] [NT] 145731-2 88%

Nickel-Dissolved μg/L [NT] [NT] 145731-2 92%

Zinc-Dissolved μg/L [NT] [NT] 145731-2 99%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 145731-2 02/05/2016

Date analysed - [NT] [NT] 145731-2 02/05/2016

Aluminium-Total μg/L [NT] [NT] 145731-2 98%

Iron-Total μg/L [NT] [NT] 145731-2 #

Manganese-Total μg/L [NT] [NT] 145731-2 97%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 145731-2 02/05/2016

Date analysed - [NT] [NT] 145731-2 02/05/2016

Phosphorus - Total mg/L [NT] [NT] 145731-2 110%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 145731-2 29/04/2016

Date analysed - [NT] [NT] 145731-2 29/04/2016

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity μS/cm [NT] [NT] [NR] [NR]

Total Suspended Solids mg/L [NT] [NT] [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L [NT] [NT] [NR] [NR]

Total Nitrogen in water mg/L [NT] [NT] 145731-2 76%

Nitrate as N in water mg/L [NT] [NT] 145731-2 96%

Nitrite as N in water mg/L [NT] [NT] 145731-2 87%

Ammonia as N in water mg/L [NT] [NT] 145731-2 98%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Report Comments:
TSS: PQL has been raised due to the limited amount of sample/s available for testing.

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  SMEC Australia 
Attention Daniel Saunders 

 

Sample Login Details  

Your Reference 30011903, NBHP Water Quality Monitoring 
Envirolab Reference 146425 
Date Sample Received 11/05/2016 
Date Instructions Received 11/05/2016 
Date Results Expected to be Reported 18/05/2016 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 
No. of Samples Provided 13 Waters 
Turnaround Time Requested Standard 
Temperature on receipt (°C) -0.2 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 
Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 
   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 
Phone:  02 9910 6200 Phone:  02 9910 6200 
Fax:       02 9910 6201 Fax:       02 9910 6201 
Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 

 

Sample and Testing Details on following page 
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GW1 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW2 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW3 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW4 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW5 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW6 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW7 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW8 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW9 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
GW10 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
DUP1 ✓ ✓ ✓ ✓ ✓           
Trip Blank ✓               
Trip Spike ✓               

 



CERTIFICATE OF ANALYSIS 146425
Client:
SMEC Australia
Level 5, 20 Berry St
North Sydney
NSW 2060

Attention: Daniel Saunders

Sample log in details:
Your Reference: 30011903, NBHP Water Quality Monitoring
No. of samples: 13 Waters
Date samples received / completed instructions received 11/05/16 / 11/05/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 18/05/16 / 18/05/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 30011903, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 102 99 103 101 103

Surrogate toluene-d8 % 107 109 109 106 108

Surrogate 4-BFB % 88 89 88 91 88

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

TRH C6 - C9 μg/L <10 44 <10 <10 <10

TRH C6 - C10 μg/L <10 47 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 12 <10 <10 <10

Benzene μg/L <1 35 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 102 104 103 102 103

Surrogate toluene-d8 % 107 109 109 111 109

Surrogate 4-BFB % 88 88 88 87 87
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Client Reference: 30011903, NBHP Water Quality Monitoring

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 146425-11 146425-12 146425-13

Your Reference ------------
-

DUP1 Trip Blank Trip Spike

Date Sampled ------------ 10+11/05/16 09/05/16 09/05/16

Type of sample Water Water Water

Date extracted - 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 

TRH C6 - C9 μg/L 46 <10 [NA]

TRH C6 - C10 μg/L 50 <10 [NA]

TRH C6 - C10 less BTEX 
(F1)

μg/L 15 <10 [NA]

Benzene μg/L 34 <1 103%

Toluene μg/L <1 <1 106%

Ethylbenzene μg/L <1 <1 114%

m+p-xylene μg/L <2 <2 109%

o-xylene μg/L <1 <1 108%

Naphthalene μg/L <1 <1 [NA]

Surrogate Dibromofluoromethane % 104 104 101

Surrogate toluene-d8 % 109 107 94

Surrogate 4-BFB % 87 88 111
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Client Reference: 30011903, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date extracted - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 13/05/2016 13/05/2016 13/05/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 90 94 92 90 92

svTRH (C10-C40) in Water 

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date extracted - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 13/05/2016 13/05/2016 13/05/2016 12/05/2016 12/05/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 91 89 88 89 92
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Client Reference: 30011903, NBHP Water Quality Monitoring

svTRH (C10-C40) in Water 

Our Reference: UNITS 146425-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 10+11/05/16

Type of sample Water

Date extracted - 12/05/2016

Date analysed - 12/05/2016

TRH C10 - C14 μg/L <50

TRH C15 - C28 μg/L <100

TRH C29 - C36 μg/L <100

TRH >C10 - C16 μg/L <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50

TRH >C16 - C34 μg/L <100

TRH >C34 - C40 μg/L <100

Surrogate o-Terphenyl % 91
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Client Reference: 30011903, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date extracted - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 116 94 107 102 103
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Client Reference: 30011903, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date extracted - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 101 104 94 120 107
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Client Reference: 30011903, NBHP Water Quality Monitoring

PAHs in Water

Our Reference: UNITS 146425-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 10+11/05/16

Type of sample Water

Date extracted - 12/05/2016

Date analysed - 12/05/2016

Naphthalene μg/L <1

Acenaphthylene μg/L <1

Acenaphthene μg/L <1

Fluorene μg/L <1

Phenanthrene μg/L <1

Anthracene μg/L <1

Fluoranthene μg/L <1

Pyrene μg/L <1

Benzo(a)anthracene μg/L <1

Chrysene μg/L <1

Benzo(b,j+k)fluoranthene μg/L <2

Benzo(a)pyrene μg/L <1

Indeno(1,2,3-c,d)pyrene μg/L <1

Dibenzo(a,h)anthracene μg/L <1

Benzo(g,h,i)perylene μg/L <1

Benzo(a)pyrene TEQ μg/L <5

Total +ve PAH's μg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 101

Page 8 of  23Envirolab Reference: 146425
Revision No:                R 00



Client Reference: 30011903, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Arsenic-Dissolved μg/L <1 5 <1 <1 <1

Copper-Dissolved μg/L 17 <1 7 3 <1

Lead-Dissolved μg/L 18 <1 6 4 <1

Zinc-Dissolved μg/L 210 3 21 590 3

Nickel-Dissolved μg/L 28 4 3 110 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 0.05

Cadmium-Dissolved μg/L 0.4 <0.1 <0.1 0.9 <0.1

Iron-Dissolved μg/L 76 14,000 150 61,000 <10

Manganese-Dissolved μg/L 40 390 120 1,700 8

Chromium-Dissolved μg/L 2 <1 <1 <1 <1

HM in water - dissolved 

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Arsenic-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L <1 <1 <1 21 <1

Lead-Dissolved μg/L <1 <1 <1 <1 1

Zinc-Dissolved μg/L 1 4 22 160 4

Nickel-Dissolved μg/L <1 <1 5 30 <1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Iron-Dissolved μg/L <10 29 3,400 29,000 11

Manganese-Dissolved μg/L 6 13 270 1,100 <5

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

Page 9 of  23Envirolab Reference: 146425
Revision No:                R 00



Client Reference: 30011903, NBHP Water Quality Monitoring

HM in water - dissolved 

Our Reference: UNITS 146425-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 10+11/05/16

Type of sample Water

Date prepared - 12/05/2016

Date analysed - 12/05/2016

Arsenic-Dissolved μg/L <1

Copper-Dissolved μg/L <1

Lead-Dissolved μg/L <1

Zinc-Dissolved μg/L 4

Nickel-Dissolved μg/L <1

Mercury-Dissolved μg/L <0.05

Cadmium-Dissolved μg/L <0.1

Iron-Dissolved μg/L 36

Manganese-Dissolved μg/L 14

Chromium-Dissolved μg/L <1
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Client Reference: 30011903, NBHP Water Quality Monitoring

HM in water - total 

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Aluminium-Total μg/L 13,000 2,900 7,600 7,100 11,000

Iron-Total μg/L 7,000 31,000 4,400 67,000 2,000

Manganese-Total μg/L 65 530 130 1,700 13

HM in water - total 

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Aluminium-Total μg/L 3,500 3,000 3,000 2,100 6,600

Iron-Total μg/L 770 860 63,000 38,000 2,600

Manganese-Total μg/L 9 15 290 1,400 10

HM in water - total 

Our Reference: UNITS 146425-11

Your Reference ------------
-

DUP1

Date Sampled ------------ 10+11/05/16

Type of sample Water

Date prepared - 12/05/2016

Date analysed - 12/05/2016

Aluminium-Total μg/L 3,000

Iron-Total μg/L 920

Manganese-Total μg/L 16
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Client Reference: 30011903, NBHP Water Quality Monitoring

Miscellaneous Inorganics 

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

Date analysed - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

pH pH Units 4.6 6.0 4.1 4.8 5.1

Electrical Conductivity μS/cm 810 1,200 570 4,000 140

Total Dissolved Solids (grav) mg/L 500 890 330 2,400 82

Nitrate as N in water mg/L <0.005 0.006 0.04 0.01 0.10

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Ammonia as N in water mg/L 0.006 0.21 <0.005 0.033 <0.005

Total Nitrogen in water mg/L 0.6 3.1 0.4 0.4 0.5

Nitrite as N in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Miscellaneous Inorganics 

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

Date analysed - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

pH pH Units 5.2 5.1 5.1 4.8 4.4

Electrical Conductivity μS/cm 170 160 190 1,400 180

Total Dissolved Solids (grav) mg/L 110 97 130 960 110

Nitrate as N in water mg/L 0.45 0.070 0.01 0.007 1.8

Phosphate as P in water mg/L <0.005 <0.005 <0.005 <0.005 <0.005

Ammonia as N in water mg/L <0.005 <0.005 <0.005 0.070 <0.005

Total Nitrogen in water mg/L 0.5 0.3 0.1 0.3 2.2

Nitrite as N in water mg/L <0.005 0.006 <0.005 <0.005 <0.005
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Client Reference: 30011903, NBHP Water Quality Monitoring

Ion Balance 

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

Date analysed - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

Calcium - Dissolved mg/L 4.4 49 2.9 21 1

Potassium - Dissolved mg/L 0.7 4.5 0.9 7.8 0.8

Sodium - Dissolved mg/L 160 190 99 840 23

Magnesium - Dissolved mg/L 14 20 11 120 2.2

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 7 100 <5 12 12

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 7 100 <5 12 12

Sulphate, SO4 mg/L 32 14 15 160 6

Chloride, Cl mg/L 270 360 190 1,400 37

Ionic Balance % 1.9 0.96 -3.0 5.1 -5.0

Ion Balance 

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

Date analysed - 11/05/2016 11/05/2016 11/05/2016 11/05/2016 11/05/2016 

Calcium - Dissolved mg/L 2.3 2.3 0.8 2.4 <0.5

Potassium - Dissolved mg/L <0.5 <0.5 1.1 2.6 <0.5

Sodium - Dissolved mg/L 28 30 30 310 30

Magnesium - Dissolved mg/L 3.2 2.3 4.7 29 2.7

Hydroxide Alkalinity (OH-) as 
CaCO3

mg/L <5 <5 <5 <5 <5

Bicarbonate Alkalinity as 

CaCO3

mg/L 12 12 12 7 <5

Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5 <5 <5

Total Alkalinity  as CaCO3 mg/L 12 12 12 7 <5

Sulphate, SO4 mg/L 4 6 4 190 3

Chloride, Cl mg/L 50 48 60 410 49

Ionic Balance % -3.6 -2.9 -7.1 1.8 2.4
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Client Reference: 30011903, NBHP Water Quality Monitoring

Metals in Waters - Acid 
extractable

Our Reference: UNITS 146425-1 146425-2 146425-3 146425-4 146425-5

Your Reference ------------
-

GW1 GW2 GW3 GW4 GW5

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Phosphorus - Total mg/L 0.1 0.5 0.06 0.1 0.06

Metals in Waters - Acid 
extractable

Our Reference: UNITS 146425-6 146425-7 146425-8 146425-9 146425-10

Your Reference ------------
-

GW6 GW7 GW8 GW9 GW10

Date Sampled ------------ 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16 10+11/05/16

Type of sample Water Water Water Water Water

Date prepared - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Date analysed - 12/05/2016 12/05/2016 12/05/2016 12/05/2016 12/05/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05 0.09 0.07

Page 14 of  23Envirolab Reference: 146425
Revision No:                R 00



Client Reference: 30011903, NBHP Water Quality Monitoring

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 Determination of Mercury by Cold Vapour AAS. 

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

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

 Inorg-060 Phosphate determined colourimetrically based on EPA365.1 and APHA latest edition 4500 P E. Soils are 
analysed following a water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

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

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

 Inorg-081 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-040 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%.
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 13/05/2
016

146425-7 13/05/2016 || 13/05/2016 LCS-W5 13/05/2016

Date analysed - 14/05/2
016

146425-7 14/05/2016 || 14/05/2016 LCS-W5 14/05/2016

TRH C6 - C9 μg/L 10 Org-016 <10 146425-7 44 || 53 || RPD: 19 LCS-W5 104%

TRH C6 - C10 μg/L 10 Org-016 <10 146425-7 47 || 55 || RPD: 16 LCS-W5 104%

Benzene μg/L 1 Org-016 <1 146425-7 35 || 35 || RPD: 0 LCS-W5 101%

Toluene μg/L 1 Org-016 <1 146425-7 <1 || <1 LCS-W5 104%

Ethylbenzene μg/L 1 Org-016 <1 146425-7 <1 || <1 LCS-W5 108%

m+p-xylene μg/L 2 Org-016 <2 146425-7 <2 || <2 LCS-W5 103%

o-xylene μg/L 1 Org-016 <1 146425-7 <1 || <1 LCS-W5 101%

Naphthalene μg/L 1 Org-013 <1 146425-7 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 102 146425-7 104 || 105 || RPD: 1 LCS-W5 98%

Surrogate toluene-d8 % Org-016 109 146425-7 109 || 106 || RPD: 3 LCS-W5 96%

Surrogate 4-BFB % Org-016 88 146425-7 88 || 89 || RPD: 1 LCS-W5 106%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W2 12/05/2016

Date analysed - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W2 12/05/2016

TRH C10 - C14 μg/L 50 Org-003 <50 146425-1 <50 || <50 LCS-W2 120%

TRH C15 - C28 μg/L 100 Org-003 <100 146425-1 <100 || <100 LCS-W2 126%

TRH C29 - C36 μg/L 100 Org-003 <100 146425-1 <100 || <100 LCS-W2 105%

TRH >C10 - C16 μg/L 50 Org-003 <50 146425-1 <50 || <50 LCS-W2 120%

TRH >C16 - C34 μg/L 100 Org-003 <100 146425-1 <100 || <100 LCS-W2 126%

TRH >C34 - C40 μg/L 100 Org-003 <100 146425-1 <100 || <100 LCS-W2 105%

Surrogate o-Terphenyl % Org-003 94 146425-1 90 || 93 || RPD: 3 LCS-W2 119%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W2 12/05/2016

Date analysed - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W2 12/05/2016

Naphthalene μg/L 1 Org-012 <1 146425-1 <1 || <1 LCS-W2 69%

Acenaphthylene μg/L 1 Org-012 <1 146425-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 146425-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 146425-1 <1 || <1 LCS-W2 80%

Phenanthrene μg/L 1 Org-012 <1 146425-1 <1 || <1 LCS-W2 87%

Anthracene μg/L 1 Org-012 <1 146425-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 146425-1 <1 || <1 LCS-W2 83%

Pyrene μg/L 1 Org-012 <1 146425-1 <1 || <1 LCS-W2 82%

Benzo(a)anthracene μg/L 1 Org-012 <1 146425-1 <1 || <1 [NR] [NR]
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 146425-1 <1 || <1 LCS-W2 70%

Benzo(b,j
+k)fluoranthene

μg/L 2 Org-012 <2 146425-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 146425-1 <1 || <1 LCS-W2 98%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 146425-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 146425-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 146425-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 114 146425-1 116 || 105 || RPD: 10 LCS-W2 92%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W2 12/05/2016

Date analysed - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W2 12/05/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 146425-1 <1 || <1 LCS-W2 89%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 146425-1 17 || 17 || RPD: 0 LCS-W2 91%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 146425-1 18 || 18 || RPD: 0 LCS-W2 102%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 146425-1 210 || 200 || RPD: 5 LCS-W2 91%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 146425-1 28 || 28 || RPD: 0 LCS-W2 90%

Mercury-Dissolved μg/L 0.05 Metals-021 <0.05 146425-1 <0.05 ||  [N/T] LCS-W2 96%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 146425-1 0.4 || 0.4 || RPD: 0 LCS-W2 95%

Iron-Dissolved μg/L 10 Metals-022
ICP-MS

<10 146425-1 76 || 74 || RPD: 3 LCS-W2 90%

Manganese-Dissolved μg/L 5 Metals-022
ICP-MS

<5 146425-1 40 || 39 || RPD: 3 LCS-W2 88%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 146425-1 2 || 2 || RPD: 0 LCS-W2 90%
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W1 12/05/2016

Date analysed - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W1 12/05/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 146425-1 13000 || 13000 || RPD: 0 LCS-W1 98%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 146425-1 7000 || 7200 || RPD: 3 LCS-W1 103%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 146425-1 65 || 65 || RPD: 0 LCS-W1 100%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 11/05/2
016

146425-1 11/05/2016 || 11/05/2016 LCS-W1 11/05/2016

Date analysed - 11/05/2
016

146425-1 11/05/2016 || 11/05/2016 LCS-W1 11/05/2016

pH pH Units Inorg-001 [NT] 146425-1 4.6 || 4.6 || RPD: 0 LCS-W1 100%

Electrical Conductivity μS/cm 1 Inorg-002 <1 146425-1 810 || 810 || RPD: 0 LCS-W1 98%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 146425-1 500 || 570 || RPD: 13 LCS-W1 99%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 146425-1 <0.005 || <0.005 LCS-W1 98%

Phosphate as P in water mg/L 0.005 Inorg-060 <0.005 146425-1 <0.005 || <0.005 LCS-W1 111%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 146425-1 0.006 || 0.006 || RPD: 0 LCS-W1 93%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 146425-1 0.6 || 0.6 || RPD: 0 LCS-W1 85%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 146425-1 <0.005 || <0.005 LCS-W1 111%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Ion Balance Base ll Duplicate ll %RPD

Date prepared - 11/05/2
016

146425-1 11/05/2016 || 11/05/2016 LCS-W1 11/05/2016

Date analysed - 11/05/2
016

146425-1 11/05/2016 || 11/05/2016 LCS-W1 11/05/2016

Calcium - Dissolved mg/L 0.5 Metals-020 <0.5 146425-1 4.4 ||  [N/T] LCS-W1 111%

Potassium - Dissolved mg/L 0.5 Metals-020 <0.5 146425-1 0.7 ||  [N/T] LCS-W1 112%

Sodium - Dissolved mg/L 0.5 Metals-020 <0.5 146425-1 160 ||  [N/T] LCS-W1 92%

Magnesium - Dissolved mg/L 0.5 Metals-020 <0.5 146425-1 14 ||  [N/T] LCS-W1 111%

Hydroxide Alkalinity 

(OH-) as CaCO3

mg/L 5 Inorg-006 <5 146425-1 <5 || <5 [NR] [NR]

Bicarbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 146425-1 7 || 7 || RPD: 0 [NR] [NR]

Carbonate Alkalinity as 

CaCO3

mg/L 5 Inorg-006 <5 146425-1 <5 || <5 [NR] [NR]

Total Alkalinity  as 

CaCO3

mg/L 5 Inorg-006 <5 146425-1 7 || 7 || RPD: 0 LCS-W1 117%

Sulphate, SO4 mg/L 1 Inorg-081 <1 146425-1 32 || 32 || RPD: 0 LCS-W1 115%

Chloride, Cl mg/L 1 Inorg-081 <1 146425-1 270 || 270 || RPD: 0 LCS-W1 104%

Ionic Balance % Inorg-040 [NT] 146425-1 1.9 ||  [N/T] [NR] [NR]
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W1 12/05/2016

Date analysed - 12/05/2
016

146425-1 12/05/2016 || 12/05/2016 LCS-W1 12/05/2016

Phosphorus - Total mg/L 0.05 Metals-020 <0.05 146425-1 0.1 || 0.1 || RPD: 0 LCS-W1 112%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 146425-11 13/05/2016 || 13/05/2016

Date analysed - 146425-11 14/05/2016 || 14/05/2016

TRH C6 - C9 μg/L 146425-11 46 || 52 || RPD: 12 

TRH C6 - C10 μg/L 146425-11 50 || 49 || RPD: 2 

Benzene μg/L 146425-11 34 || 36 || RPD: 6 

Toluene μg/L 146425-11 <1 || <1

Ethylbenzene μg/L 146425-11 <1 || <1

m+p-xylene μg/L 146425-11 <2 || <2

o-xylene μg/L 146425-11 <1 || <1

Naphthalene μg/L 146425-11 <1 || <1

Surrogate
Dibromofluoromethane

% 146425-11 104 || 104 || RPD: 0 

Surrogate toluene-d8 % 146425-11 109 || 110 || RPD: 1 

Surrogate 4-BFB % 146425-11 87 || 88 || RPD: 1 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 146425-11 12/05/2016 || 12/05/2016 146425-2 12/05/2016

Date analysed - 146425-11 12/05/2016 || 12/05/2016 146425-2 12/05/2016

TRH C10 - C14 μg/L 146425-11 <50 || <50 146425-2 114%

TRH C15 - C28 μg/L 146425-11 <100 || <100 146425-2 128%

TRH C29 - C36 μg/L 146425-11 <100 || <100 146425-2 109%

TRH >C10 - C16 μg/L 146425-11 <50 || <50 146425-2 114%

TRH >C16 - C34 μg/L 146425-11 <100 || <100 146425-2 128%

TRH >C34 - C40 μg/L 146425-11 <100 || <100 146425-2 109%

Surrogate o-Terphenyl % 146425-11 91 || 94 || RPD: 3 146425-2 94%
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 146425-11 12/05/2016 || 12/05/2016 146425-2 12/05/2016

Date analysed - 146425-11 12/05/2016 || 12/05/2016 146425-2 12/05/2016

Naphthalene μg/L 146425-11 <1 || <1 146425-2 65%

Acenaphthylene μg/L 146425-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 146425-11 <1 || <1 [NR] [NR]

Fluorene μg/L 146425-11 <1 || <1 146425-2 74%

Phenanthrene μg/L 146425-11 <1 || <1 146425-2 84%

Anthracene μg/L 146425-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 146425-11 <1 || <1 146425-2 80%

Pyrene μg/L 146425-11 <1 || <1 146425-2 78%

Benzo(a)anthracene μg/L 146425-11 <1 || <1 [NR] [NR]

Chrysene μg/L 146425-11 <1 || <1 146425-2 67%

Benzo(b,j+k)fluoranthene μg/L 146425-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 146425-11 <1 || <1 146425-2 96%

Indeno(1,2,3-c,d)pyrene μg/L 146425-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 146425-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 146425-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 146425-11 101 || 107 || RPD: 6 146425-2 85%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 146425-5 12/05/2016 || 12/05/2016 146425-2 12/05/2016

Date analysed - 146425-5 12/05/2016 || 12/05/2016 146425-2 12/05/2016

Arsenic-Dissolved μg/L 146425-5 <1 ||  [N/T] 146425-2 91%

Copper-Dissolved μg/L 146425-5 <1 ||  [N/T] 146425-2 94%

Lead-Dissolved μg/L 146425-5 <1 ||  [N/T] 146425-2 99%

Zinc-Dissolved μg/L 146425-5 3 ||  [N/T] 146425-2 92%

Nickel-Dissolved μg/L 146425-5 <1 ||  [N/T] 146425-2 87%

Mercury-Dissolved μg/L 146425-5 0.05 || <0.05 [NR] [NR]

Cadmium-Dissolved μg/L 146425-5 <0.1 ||  [N/T] 146425-2 95%

Iron-Dissolved μg/L 146425-5 <10 ||  [N/T] 146425-2 #

Manganese-Dissolved μg/L 146425-5 8 ||  [N/T] 146425-2 112%

Chromium-Dissolved μg/L 146425-5 <1 ||  [N/T] 146425-2 89%
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Client Reference: 30011903, NBHP Water Quality Monitoring

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 146425-11 12/05/2016 || 12/05/2016 146425-2 12/05/2016

Date analysed - 146425-11 12/05/2016 || 12/05/2016 146425-2 12/05/2016

Aluminium-Total μg/L 146425-11 3000 || 2300 || RPD: 26 146425-2 #

Iron-Total μg/L 146425-11 920 || 1200 || RPD: 26 146425-2 #

Manganese-Total μg/L 146425-11 16 || 16 || RPD: 0 146425-2 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 146425-2 11/05/2016

Date analysed - [NT] [NT] 146425-2 11/05/2016

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity μS/cm [NT] [NT] [NR] [NR]

Total Dissolved Solids 
(grav)

mg/L [NT] [NT] [NR] [NR]

Nitrate as N in water mg/L [NT] [NT] 146425-2 84%

Phosphate as P in water mg/L [NT] [NT] 146425-2 115%

Ammonia as N in water mg/L [NT] [NT] 146425-2 77%

Total Nitrogen in water mg/L [NT] [NT] 146425-2 74%

Nitrite as N in water mg/L [NT] [NT] 146425-2 112%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Ion Balance Base + Duplicate + %RPD

Date prepared - 146425-7 11/05/2016 || 11/05/2016 146425-2 11/05/2016

Date analysed - 146425-7 11/05/2016 || 11/05/2016 146425-2 11/05/2016

Calcium - Dissolved mg/L 146425-7 2.3 || 2.3 || RPD: 0 [NR] [NR]

Potassium - Dissolved mg/L 146425-7 <0.5 || <0.5 [NR] [NR]

Sodium - Dissolved mg/L 146425-7 30 || 28 || RPD: 7 [NR] [NR]

Magnesium - Dissolved mg/L 146425-7 2.3 || 2.3 || RPD: 0 [NR] [NR]

Sulphate, SO4 mg/L 146425-7 6 ||  [N/T] 146425-2 109%

Chloride, Cl mg/L 146425-7 48 ||  [N/T] 146425-2 90%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 146425-2 12/05/2016

Date analysed - [NT] [NT] 146425-2 12/05/2016

Phosphorus - Total mg/L [NT] [NT] 146425-2 115%
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Client Reference: 30011903, NBHP Water Quality Monitoring

Report Comments:
Dissolved Metals: no filtered, preserved sample was received, therefore 
the unpreserved sample was filtered through 0.45um filter at the lab. 
Note: there is a possibility some elements may be underestimated.

METALS_WLL_8_D: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 30011903, NBHP Water Quality Monitoring

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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CERTIFICATE OF ANALYSIS 148073
Client:
Ferrovial York Joint Venture 
14 Aquatic Dr
Frenchs Forest
NSW 2086

Attention: Tim Faiz, Mark Turner

Sample log in details:
Your Reference: FYJV / 001 / Surface Water NBH CaNE
No. of samples: 13 Waters, 4 Dust Gauges
Date samples received / completed instructions received 07/06/16 / 07/06/16

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 14/06/16 / 14/06/16
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 148073-1 148073-2 148073-3 148073-4 148073-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/05/2016 31/05/2016 31/05/2016 31/05/2016 31/05/2016

Type of sample Water Water Water Water Water

Date extracted - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 10/06/2016 10/06/2016 10/06/2016 10/06/2016 10/06/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 96 98 89 97 96

Surrogate toluene-d8 % 95 104 96 101 102

Surrogate 4-BFB % 97 94 95 100 93

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 148073-6 148073-7 148073-8 148073-9 148073-10

Your Reference ------------
-

SW6 SW1 SW2 SW3 SW4

Date Sampled ------------ 31/05/2016 06/06/2016 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water Water Water

Date extracted - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 10/06/2016 10/06/2016 10/06/2016 10/06/2016 10/06/2016 

TRH C6 - C9 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10 <10 <10

Benzene μg/L <1 <1 <1 <1 <1

Toluene μg/L <1 <1 <1 <1 <1

Ethylbenzene μg/L <1 <1 <1 <1 <1

m+p-xylene μg/L <2 <2 <2 <2 <2

o-xylene μg/L <1 <1 <1 <1 <1

Naphthalene μg/L <1 <1 <1 <1 <1

Surrogate Dibromofluoromethane % 97 93 95 92 90

Surrogate toluene-d8 % 105 97 103 100 91

Surrogate 4-BFB % 96 95 95 95 101
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 148073-11 148073-12 148073-13

Your Reference ------------
-

SW5 SW6 SW7

Date Sampled ------------ 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water

Date extracted - 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 10/06/2016 10/06/2016 10/06/2016 

TRH C6 - C9 μg/L <10 <10 <10

TRH C6 - C10 μg/L <10 <10 <10

TRH C6 - C10 less BTEX 
(F1)

μg/L <10 <10 <10

Benzene μg/L <1 <1 <1

Toluene μg/L <1 <1 <1

Ethylbenzene μg/L <1 <1 <1

m+p-xylene μg/L <2 <2 <2

o-xylene μg/L <1 <1 <1

Naphthalene μg/L <1 <1 <1

Surrogate Dibromofluoromethane % 96 97 94

Surrogate toluene-d8 % 104 105 102

Surrogate 4-BFB % 95 94 96
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

svTRH (C10-C40) in Water 

Our Reference: UNITS 148073-1 148073-2 148073-3 148073-4 148073-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/05/2016 31/05/2016 31/05/2016 31/05/2016 31/05/2016

Type of sample Water Water Water Water Water

Date extracted - 8/06/2016 8/06/2016 8/06/2016 8/06/2016 8/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 08/06/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 85 86 83 84 82

svTRH (C10-C40) in Water 

Our Reference: UNITS 148073-6 148073-7 148073-8 148073-9 148073-10

Your Reference ------------
-

SW6 SW1 SW2 SW3 SW4

Date Sampled ------------ 31/05/2016 06/06/2016 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water Water Water

Date extracted - 8/06/2016 8/06/2016 8/06/2016 8/06/2016 8/06/2016 

Date analysed - 08/06/2016 08/06/2016 08/06/2016 08/06/2016 08/06/2016 

TRH C10 - C14 μg/L <50 <50 <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100 <100 <100

Surrogate o-Terphenyl % 88 84 87 81 80
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

svTRH (C10-C40) in Water 

Our Reference: UNITS 148073-11 148073-12 148073-13

Your Reference ------------
-

SW5 SW6 SW7

Date Sampled ------------ 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water

Date extracted - 8/06/2016 8/06/2016 8/06/2016 

Date analysed - 08/06/2016 08/06/2016 08/06/2016 

TRH C10 - C14 μg/L <50 <50 <50

TRH C15 - C28 μg/L <100 <100 <100

TRH C29 - C36 μg/L <100 <100 <100

TRH >C10 - C16 μg/L <50 <50 <50

TRH >C10 - C16 less
Naphthalene (F2)

μg/L <50 <50 <50

TRH >C16 - C34 μg/L <100 <100 <100

TRH >C34 - C40 μg/L <100 <100 <100

Surrogate o-Terphenyl % 83 82 81
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 148073-1 148073-2 148073-3 148073-4 148073-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/05/2016 31/05/2016 31/05/2016 31/05/2016 31/05/2016

Type of sample Water Water Water Water Water

Date extracted - 08/06/2016 08/06/2016 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 93 92 87 87 98
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 148073-6 148073-7 148073-8 148073-9 148073-10

Your Reference ------------
-

SW6 SW1 SW2 SW3 SW4

Date Sampled ------------ 31/05/2016 06/06/2016 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water Water Water

Date extracted - 08/06/2016 08/06/2016 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Naphthalene μg/L <1 <1 <1 <1 <1

Acenaphthylene μg/L <1 <1 <1 <1 <1

Acenaphthene μg/L <1 <1 <1 <1 <1

Fluorene μg/L <1 <1 <1 <1 <1

Phenanthrene μg/L <1 <1 <1 <1 <1

Anthracene μg/L <1 <1 <1 <1 <1

Fluoranthene μg/L <1 <1 <1 <1 <1

Pyrene μg/L <1 <1 <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1 <1 <1

Chrysene μg/L <1 <1 <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 93 92 78 90 87
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

PAHs in Water

Our Reference: UNITS 148073-11 148073-12 148073-13

Your Reference ------------
-

SW5 SW6 SW7

Date Sampled ------------ 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water

Date extracted - 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 

Naphthalene μg/L <1 <1 <1

Acenaphthylene μg/L <1 <1 <1

Acenaphthene μg/L <1 <1 <1

Fluorene μg/L <1 <1 <1

Phenanthrene μg/L <1 <1 <1

Anthracene μg/L <1 <1 <1

Fluoranthene μg/L <1 <1 <1

Pyrene μg/L <1 <1 <1

Benzo(a)anthracene μg/L <1 <1 <1

Chrysene μg/L <1 <1 <1

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

Benzo(a)pyrene μg/L <1 <1 <1

Indeno(1,2,3-c,d)pyrene μg/L <1 <1 <1

Dibenzo(a,h)anthracene μg/L <1 <1 <1

Benzo(g,h,i)perylene μg/L <1 <1 <1

Benzo(a)pyrene TEQ μg/L <5 <5 <5

Total +ve PAH's μg/L NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 90 91 89
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - dissolved 

Our Reference: UNITS 148073-1 148073-2 148073-3 148073-4 148073-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/05/2016 31/05/2016 31/05/2016 31/05/2016 31/05/2016

Type of sample Water Water Water Water Water

Date prepared - 08/06/2016 08/06/2016 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 08/06/2016 08/06/2016 08/06/2016 08/06/2016 08/06/2016 

Arsenic-Dissolved μg/L <1 <1 <1 2 <1

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Chromium-Dissolved μg/L <1 <1 <1 3 <1

Copper-Dissolved μg/L 1 2 <1 33 3

Lead-Dissolved μg/L <1 <1 <1 <1 2

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Nickel-Dissolved μg/L <1 <1 <1 <1 <1

Zinc-Dissolved μg/L 8 6 12 97 11

HM in water - dissolved 

Our Reference: UNITS 148073-6 148073-7 148073-8 148073-9 148073-10

Your Reference ------------
-

SW6 SW1 SW2 SW3 SW4

Date Sampled ------------ 31/05/2016 06/06/2016 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water Water Water

Date prepared - 08/06/2016 08/06/2016 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 08/06/2016 08/06/2016 08/06/2016 08/06/2016 08/06/2016 

Arsenic-Dissolved μg/L <1 1 <1 <1 <1

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Chromium-Dissolved μg/L <1 1 2 <1 <1

Copper-Dissolved μg/L 2 4 2 2 4

Lead-Dissolved μg/L <1 1 3 2 1

Mercury-Dissolved μg/L <0.05 <0.05 <0.05 <0.05 <0.05

Nickel-Dissolved μg/L <1 <1 <1 <1 1

Zinc-Dissolved μg/L 8 18 22 25 55

HM in water - dissolved 

Our Reference: UNITS 148073-11 148073-12 148073-13

Your Reference ------------
-

SW5 SW6 SW7

Date Sampled ------------ 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water

Date prepared - 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 08/06/2016 08/06/2016 08/06/2016 

Arsenic-Dissolved μg/L 1 <1 <1

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1

Chromium-Dissolved μg/L 3 1 2

Copper-Dissolved μg/L 5 4 4

Lead-Dissolved μg/L 5 2 2

Mercury-Dissolved μg/L <0.05 <0.05 <0.05

Nickel-Dissolved μg/L 2 <1 <1

Zinc-Dissolved μg/L 26 27 17

Page 9 of  22Envirolab Reference: 148073
Revision No:                R 00



Client Reference: FYJV / 001 / Surface Water NBH CaNE

HM in water - total 

Our Reference: UNITS 148073-1 148073-2 148073-3 148073-4 148073-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/05/2016 31/05/2016 31/05/2016 31/05/2016 31/05/2016

Type of sample Water Water Water Water Water

Date prepared - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Aluminium-Total μg/L 20 80 80 450 350

Iron-Total μg/L 720 1,000 430 1,100 670

Manganese-Total μg/L 20 48 33 49 13

HM in water - total 

Our Reference: UNITS 148073-6 148073-7 148073-8 148073-9 148073-10

Your Reference ------------
-

SW6 SW1 SW2 SW3 SW4

Date Sampled ------------ 31/05/2016 06/06/2016 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water Water Water

Date prepared - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Aluminium-Total μg/L 550 460 1,500 400 310

Iron-Total μg/L 18,000 450 790 830 300

Manganese-Total μg/L 150 8 18 28 16

HM in water - total 

Our Reference: UNITS 148073-11 148073-12 148073-13

Your Reference ------------
-

SW5 SW6 SW7

Date Sampled ------------ 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water

Date prepared - 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 

Aluminium-Total μg/L 2,100 940 590

Iron-Total μg/L 1,100 950 770

Manganese-Total μg/L 28 21 17
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Metals in Waters - Acid 
extractable

Our Reference: UNITS 148073-1 148073-2 148073-3 148073-4 148073-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/05/2016 31/05/2016 31/05/2016 31/05/2016 31/05/2016

Type of sample Water Water Water Water Water

Date prepared - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Phosphorus - Total mg/L <0.05 0.09 <0.05 0.1 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 148073-6 148073-7 148073-8 148073-9 148073-10

Your Reference ------------
-

SW6 SW1 SW2 SW3 SW4

Date Sampled ------------ 31/05/2016 06/06/2016 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water Water Water

Date prepared - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 09/06/2016 09/06/2016 

Phosphorus - Total mg/L 0.3 <0.05 <0.05 <0.05 <0.05

Metals in Waters - Acid 
extractable

Our Reference: UNITS 148073-11 148073-12 148073-13

Your Reference ------------
-

SW5 SW6 SW7

Date Sampled ------------ 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water

Date prepared - 09/06/2016 09/06/2016 09/06/2016 

Date analysed - 09/06/2016 09/06/2016 09/06/2016 

Phosphorus - Total mg/L <0.05 <0.05 <0.05
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Miscellaneous Inorganics 

Our Reference: UNITS 148073-1 148073-2 148073-3 148073-4 148073-5

Your Reference ------------
-

SW1 SW2 SW3 SW4 SW5

Date Sampled ------------ 31/05/2016 31/05/2016 31/05/2016 31/05/2016 31/05/2016

Type of sample Water Water Water Water Water

Date prepared - 07/06/2016 07/06/2016 07/06/2016 07/06/2016 07/06/2016 

Date analysed - 07/06/2016 07/06/2016 07/06/2016 07/06/2016 07/06/2016 

pH pH Units 7.7 7.1 6.8 6.7 7.0

Electrical Conductivity μS/cm 370 490 310 160 220

Total Suspended Solids mg/L 9 <5 <5 38 21

Total Dissolved Solids (grav) mg/L 170 280 140 100 120

Total Nitrogen in water mg/L 0.3 5.8 0.6 2.2 1.0

Nitrate as N in water mg/L 0.03 1.8 0.23 0.36 0.42

Nitrite as N in water mg/L <0.005 0.75 <0.005 0.027 0.016

Ammonia as N in water mg/L 0.021 1.3 0.095 0.27 0.088

Miscellaneous Inorganics 

Our Reference: UNITS 148073-6 148073-7 148073-8 148073-9 148073-10

Your Reference ------------
-

SW6 SW1 SW2 SW3 SW4

Date Sampled ------------ 31/05/2016 06/06/2016 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water Water Water

Date prepared - 07/06/2016 07/06/2016 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 07/06/2016 07/06/2016 08/06/2016 08/06/2016 08/06/2016 

pH pH Units 6.8 7.1 4.2 7.1 6.9

Electrical Conductivity μS/cm 240 300 230 340 300

Total Suspended Solids mg/L 120 <5 13 <5 <5

Total Dissolved Solids (grav) mg/L 140 180 240 170 190

Total Nitrogen in water mg/L 3.0 1.3 0.5 1.0 1.0

Nitrate as N in water mg/L 0.37 0.53 0.075 0.52 0.60

Nitrite as N in water mg/L 0.013 <0.005 <0.005 0.006 <0.005

Ammonia as N in water mg/L 0.024 0.015 0.009 0.091 0.015

Miscellaneous Inorganics 

Our Reference: UNITS 148073-11 148073-12 148073-13

Your Reference ------------
-

SW5 SW6 SW7

Date Sampled ------------ 06/06/2016 06/06/2016 06/06/2016

Type of sample Water Water Water

Date prepared - 08/06/2016 08/06/2016 08/06/2016 

Date analysed - 08/06/2016 08/06/2016 08/06/2016 

pH pH Units 7.4 7.0 7.1

Electrical Conductivity μS/cm 340 350 300

Total Suspended Solids mg/L 32 <5 <5

Total Dissolved Solids (grav) mg/L 250 190 190

Total Nitrogen in water mg/L 1.0 1.1 1.2

Nitrate as N in water mg/L 0.44 0.55 0.40

Nitrite as N in water mg/L 0.015 <0.005 0.013

Ammonia as N in water mg/L 0.027 0.041 0.16
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Dust Deposition AS 3580.10.1 

Our Reference: UNITS 148073-14 148073-15 148073-16 148073-17

Your Reference ------------
-

DDG 1 Site 
Compound

DDG 2 Youth 
Centre

DDG 3 High 
School

DDG 4 323-329 
Warringah Rd

Date Sampled ------------ 04/04/16 - 
05/05/16

04/04/16 - 
05/05/16

04/04/16 - 
05/05/16

04/04/16 - 
05/05/16

Type of sample Dust Gauge Dust Gauge Dust Gauge Dust Gauge

Dust Gauge Start Date -- 04/04/2016 04/04/2016 04/04/2016 04/04/2016

Dust Gauge End Date -- 05/05/2016 05/05/2016 05/05/2016 05/05/2016

Dust - No. of Days Collected -- 32 32 32 32

Date prepared - 14/06/2016 14/06/2016 14/06/2016 14/06/2016 

Date analysed - 14/06/2016 14/06/2016 14/06/2016 14/06/2016 

Insoluble Solids g/m2/m
onth

0.5198 1.1192 3.4903 0.5092

Combustible Matter g/m2/m
onth

0.4191 0.8328 3.1509 0.4403

Ash g/m2/m
onth

0.1008 0.2864 0.3395 0.0690

Soluble Matter g/m2/m
onth

2.6469 1.0450 2.3764 0.6365

Total Solids g/m2/m
onth

3.1668 2.1642 5.8668 1.1458
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Method ID Methodology Summary

  Org-016 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-013 Water samples are analysed directly by purge and trap GC-MS.

  Org-003 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-012 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.

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

 Metals-021 Determination of Mercury by Cold Vapour AAS. 

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

 Inorg-001 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-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 
2510 and Rayment & Lyons.

 Inorg-019 Suspended Solids - determined gravimetricially by filtration of the sample. The samples are dried at 104+/-5oC.

 Inorg-018 Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-5oC.

 Inorg-055/062 Total Nitrogen - Calculation sum of TKN and oxidised Nitrogen.

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

 Inorg-055 Nitrite - determined colourimetrically based on  APHA latest edition NO2- B. Soils are analysed following a 
water extraction.

 Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed 
following a KCl extraction.

 AS 3580.10.1 Analysis of dust gauges by AS 3580.10.1 (analysis only).
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

vTRH(C6-C10)/BTEXN in 
Water

Base ll Duplicate ll %RPD

Date extracted - 09/06/2
016

148073-1 09/06/2016 || 10/06/2016 LCS-W2 09/06/2016

Date analysed - 10/06/2
016

148073-1 10/06/2016 || 10/06/2016 LCS-W2 10/06/2016

TRH C6 - C9 μg/L 10 Org-016 <10 148073-1 <10 || <10 LCS-W2 112%

TRH C6 - C10 μg/L 10 Org-016 <10 148073-1 <10 || <10 LCS-W2 112%

Benzene μg/L 1 Org-016 <1 148073-1 <1 || <1 LCS-W2 110%

Toluene μg/L 1 Org-016 <1 148073-1 <1 || <1 LCS-W2 116%

Ethylbenzene μg/L 1 Org-016 <1 148073-1 <1 || <1 LCS-W2 112%

m+p-xylene μg/L 2 Org-016 <2 148073-1 <2 || <2 LCS-W2 112%

o-xylene μg/L 1 Org-016 <1 148073-1 <1 || <1 LCS-W2 117%

Naphthalene μg/L 1 Org-013 <1 148073-1 <1 || <1 [NR] [NR]

Surrogate
Dibromofluoromethane

% Org-016 95 148073-1 96 || 95 || RPD: 1 LCS-W2 96%

Surrogate toluene-d8 % Org-016 105 148073-1 95 || 97 || RPD: 2 LCS-W2 99%

Surrogate 4-BFB % Org-016 98 148073-1 97 || 95 || RPD: 2 LCS-W2 96%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in 
Water

Base ll Duplicate ll %RPD

Date extracted - 08/06/2
016

148073-1 8/06/2016 || 8/06/2016 LCS-W2 08/06/2016

Date analysed - 08/06/2
016

148073-1 09/06/2016 || 09/06/2016 LCS-W2 08/06/2016

TRH C10 - C14 μg/L 50 Org-003 <50 148073-1 <50 || <50 LCS-W2 78%

TRH C15 - C28 μg/L 100 Org-003 <100 148073-1 <100 || <100 LCS-W2 76%

TRH C29 - C36 μg/L 100 Org-003 <100 148073-1 <100 || <100 LCS-W2 65%

TRH >C10 - C16 μg/L 50 Org-003 <50 148073-1 <50 || <50 LCS-W2 78%

TRH >C16 - C34 μg/L 100 Org-003 <100 148073-1 <100 || <100 LCS-W2 76%

TRH >C34 - C40 μg/L 100 Org-003 <100 148073-1 <100 || <100 LCS-W2 65%

Surrogate o-Terphenyl % Org-003 83 148073-1 85 || 80 || RPD: 6 LCS-W2 87%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 08/06/2
016

148073-1 08/06/2016 || 08/06/2016 LCS-W2 08/06/2016

Date analysed - 09/06/2
016

148073-1 09/06/2016 || 09/06/2016 LCS-W2 09/06/2016

Naphthalene μg/L 1 Org-012 <1 148073-1 <1 || <1 LCS-W2 74%

Acenaphthylene μg/L 1 Org-012 <1 148073-1 <1 || <1 [NR] [NR]

Acenaphthene μg/L 1 Org-012 <1 148073-1 <1 || <1 [NR] [NR]

Fluorene μg/L 1 Org-012 <1 148073-1 <1 || <1 LCS-W2 79%

Phenanthrene μg/L 1 Org-012 <1 148073-1 <1 || <1 LCS-W2 75%

Anthracene μg/L 1 Org-012 <1 148073-1 <1 || <1 [NR] [NR]

Fluoranthene μg/L 1 Org-012 <1 148073-1 <1 || <1 LCS-W2 71%

Pyrene μg/L 1 Org-012 <1 148073-1 <1 || <1 LCS-W2 76%

Benzo(a)anthracene μg/L 1 Org-012 <1 148073-1 <1 || <1 [NR] [NR]
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene μg/L 1 Org-012 <1 148073-1 <1 || <1 LCS-W2 70%

Benzo(b,j
+k)fluoranthene

μg/L 2 Org-012 <2 148073-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 1 Org-012 <1 148073-1 <1 || <1 LCS-W2 76%

Indeno(1,2,3-c,d)pyrene μg/L 1 Org-012 <1 148073-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 1 Org-012 <1 148073-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 1 Org-012 <1 148073-1 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012 85 148073-1 93 || 90 || RPD: 3 LCS-W2 70%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 08/06/2
016

148073-7 08/06/2016 || 08/06/2016 LCS-W3 08/06/2016

Date analysed - 08/06/2
016

148073-7 08/06/2016 || 08/06/2016 LCS-W3 08/06/2016

Arsenic-Dissolved μg/L 1 Metals-022
ICP-MS

<1 148073-7 1 || 1 || RPD: 0 LCS-W3 95%

Cadmium-Dissolved μg/L 0.1 Metals-022
ICP-MS

<0.1 148073-7 <0.1 || <0.1 LCS-W3 99%

Chromium-Dissolved μg/L 1 Metals-022
ICP-MS

<1 148073-7 1 || 1 || RPD: 0 LCS-W3 90%

Copper-Dissolved μg/L 1 Metals-022
ICP-MS

<1 148073-7 4 || 4 || RPD: 0 LCS-W3 88%

Lead-Dissolved μg/L 1 Metals-022
ICP-MS

<1 148073-7 1 || 1 || RPD: 0 LCS-W3 98%

Mercury-Dissolved μg/L 0.05 Metals-021 <0.05 148073-7 <0.05 ||  [N/T] LCS-W3 81%

Nickel-Dissolved μg/L 1 Metals-022
ICP-MS

<1 148073-7 <1 || <1 LCS-W3 91%

Zinc-Dissolved μg/L 1 Metals-022
ICP-MS

<1 148073-7 18 || 17 || RPD: 6 LCS-W3 90%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

HM in water - total Base ll Duplicate ll %RPD

Date prepared - 09/06/2
016

148073-1 09/06/2016 || 09/06/2016 LCS-W2 09/06/2016

Date analysed - 09/06/2
016

148073-1 09/06/2016 || 09/06/2016 LCS-W2 09/06/2016

Aluminium-Total μg/L 10 Metals-022
ICP-MS

<10 148073-1 20 || 20 || RPD: 0 LCS-W2 89%

Iron-Total μg/L 10 Metals-022
ICP-MS

<10 148073-1 720 || 720 || RPD: 0 LCS-W2 98%

Manganese-Total μg/L 5 Metals-022
ICP-MS

<5 148073-1 20 || 21 || RPD: 5 LCS-W2 87%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Metals in Waters - Acid 
extractable

Base ll Duplicate ll %RPD

Date prepared - 09/06/2
016

148073-12 09/06/2016 || 09/06/2016 LCS-W2 09/06/2016

Date analysed - 09/06/2
016

148073-12 09/06/2016 || 09/06/2016 LCS-W2 09/06/2016

Phosphorus - Total mg/L 0.05 Metals-020 <0.05 148073-12 <0.05 || <0.05 LCS-W2 109%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 07/06/2
016

148073-1 07/06/2016 || 07/06/2016 LCS-W1 07/06/2016

Date analysed - 07/06/2
016

148073-1 07/06/2016 || 07/06/2016 LCS-W1 07/06/2016

pH pH Units Inorg-001 [NT] 148073-1 7.7 || 7.5 || RPD: 3 LCS-W1 100%

Electrical Conductivity μS/cm 1 Inorg-002 <1 148073-1 370 || 370 || RPD: 0 LCS-W1 101%

Total Suspended Solids mg/L 5 Inorg-019 <5 148073-1 9 ||  [N/T] LCS-W1 95%

Total Dissolved Solids 
(grav)

mg/L 5 Inorg-018 <5 148073-1 170 ||  [N/T] LCS-W1 109%

Total Nitrogen in water mg/L 0.1 Inorg-
055/062

<0.1 148073-1 0.3 || 0.3 || RPD: 0 LCS-W1 88%

Nitrate as N in water mg/L 0.005 Inorg-055 <0.005 148073-1 0.03 || 0.02 || RPD: 40 LCS-W1 95%

Nitrite as N in water mg/L 0.005 Inorg-055 <0.005 148073-1 <0.005 || <0.005 LCS-W1 111%

Ammonia as N in water mg/L 0.005 Inorg-057 <0.005 148073-1 0.021 || 0.018 || RPD: 15 LCS-W1 104%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS PQL METHOD Blank

Dust Deposition AS 
3580.10.1

Dust Gauge Start Date -- AS
3580.10.1

[NT]

Dust Gauge End Date -- AS
3580.10.1

[NT]

Dust - No. of Days 
Collected

-- AS
3580.10.1

[NT]

Date prepared - [NT]

Date analysed - [NT]

Insoluble Solids g/m2/
month

0.001 AS
3580.10.1

<0.001
00

Combustible Matter g/m2/
month

0.001 AS
3580.10.1

<0.001
00

Ash g/m2/
month

0.001 AS
3580.10.1

<0.001
00

Soluble Matter g/m2/
month

0.001 AS
3580.10.1

<0.001
00

Total Solids g/m2/
month

0.001 AS
3580.10.1

<0.001
00

QUALITY CONTROL UNITS Dup. Sm# Duplicate

vTRH(C6-C10)/BTEXN in 
Water

Base + Duplicate + %RPD

Date extracted - 148073-11 09/06/2016 || 10/06/2016

Date analysed - 148073-11 10/06/2016 || 10/06/2016

TRH C6 - C9 μg/L 148073-11 <10 || <10

TRH C6 - C10 μg/L 148073-11 <10 || <10

Benzene μg/L 148073-11 <1 || <1

Toluene μg/L 148073-11 <1 || <1

Ethylbenzene μg/L 148073-11 <1 || <1

m+p-xylene μg/L 148073-11 <2 || <2

o-xylene μg/L 148073-11 <1 || <1

Naphthalene μg/L 148073-11 <1 || <1

Surrogate
Dibromofluoromethane

% 148073-11 96 || 97 || RPD: 1 

Surrogate toluene-d8 % 148073-11 104 || 94 || RPD: 10 

Surrogate 4-BFB % 148073-11 95 || 95 || RPD: 0 
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 148073-11 8/06/2016 || 8/06/2016 148073-2 08/06/2016

Date analysed - 148073-11 08/06/2016 || 08/06/2016 148073-2 09/06/2016

TRH C10 - C14 μg/L 148073-11 <50 || <50 148073-2 92%

TRH C15 - C28 μg/L 148073-11 <100 || <100 148073-2 92%

TRH C29 - C36 μg/L 148073-11 <100 || <100 148073-2 69%

TRH >C10 - C16 μg/L 148073-11 <50 || <50 148073-2 92%

TRH >C16 - C34 μg/L 148073-11 <100 || <100 148073-2 92%

TRH >C34 - C40 μg/L 148073-11 <100 || <100 148073-2 69%

Surrogate o-Terphenyl % 148073-11 83 || 84 || RPD: 1 148073-2 86%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Water Base + Duplicate + %RPD

Date extracted - 148073-11 08/06/2016 || 08/06/2016 148073-2 08/06/2016

Date analysed - 148073-11 09/06/2016 || 09/06/2016 148073-2 09/06/2016

Naphthalene μg/L 148073-11 <1 || <1 148073-2 77%

Acenaphthylene μg/L 148073-11 <1 || <1 [NR] [NR]

Acenaphthene μg/L 148073-11 <1 || <1 [NR] [NR]

Fluorene μg/L 148073-11 <1 || <1 148073-2 87%

Phenanthrene μg/L 148073-11 <1 || <1 148073-2 94%

Anthracene μg/L 148073-11 <1 || <1 [NR] [NR]

Fluoranthene μg/L 148073-11 <1 || <1 148073-2 90%

Pyrene μg/L 148073-11 <1 || <1 148073-2 95%

Benzo(a)anthracene μg/L 148073-11 <1 || <1 [NR] [NR]

Chrysene μg/L 148073-11 <1 || <1 148073-2 69%

Benzo(b,j+k)fluoranthene μg/L 148073-11 <2 || <2 [NR] [NR]

Benzo(a)pyrene μg/L 148073-11 <1 || <1 148073-2 97%

Indeno(1,2,3-c,d)pyrene μg/L 148073-11 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene μg/L 148073-11 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene μg/L 148073-11 <1 || <1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 148073-11 90 || 88 || RPD: 2 148073-2 84%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 148073-1 08/06/2016 || 08/06/2016 148073-2 09/06/2016

Date analysed - 148073-1 08/06/2016 || 08/06/2016 148073-2 09/06/2016

Mercury-Dissolved μg/L 148073-1 <0.05 || <0.05 148073-2 83%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - 148073-12 09/06/2016 || 09/06/2016 148073-2 09/06/2016

Date analysed - 148073-12 09/06/2016 || 09/06/2016 148073-2 09/06/2016

Aluminium-Total μg/L 148073-12 940 || 890 || RPD: 5 148073-2 94%

Iron-Total μg/L 148073-12 950 || 1000 || RPD: 5 148073-2 #

Manganese-Total μg/L 148073-12 21 || 23 || RPD: 9 148073-2 90%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in Waters - Acid 
extractable

Base + Duplicate + %RPD

Date prepared - [NT] [NT] 148073-8 09/06/2016

Date analysed - [NT] [NT] 148073-8 09/06/2016

Phosphorus - Total mg/L [NT] [NT] 148073-8 110%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - 148073-11 08/06/2016 || 08/06/2016 148073-2 07/06/2016

Date analysed - 148073-11 08/06/2016 || 08/06/2016 148073-2 07/06/2016

pH pH Units 148073-11 7.4 || 7.0 || RPD: 6 [NR] [NR]

Electrical Conductivity μS/cm 148073-11 340 || 350 || RPD: 3 [NR] [NR]

Total Nitrogen in water mg/L 148073-11 1.0 || 1.0 || RPD: 0 148073-2 84%

Nitrate as N in water mg/L 148073-11 0.44 || 0.43 || RPD: 2 148073-2 81%

Nitrite as N in water mg/L 148073-11 0.015 || 0.015 || RPD: 0 148073-2 96%

Ammonia as N in water mg/L 148073-11 0.027 || 0.027 || RPD: 0 148073-2 88%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - 148073-11 08/06/2016 || 08/06/2016

Date analysed - 148073-11 08/06/2016 || 08/06/2016

Mercury-Dissolved μg/L 148073-11 <0.05 || <0.05

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - total Base + Duplicate + %RPD

Date prepared - [NT] [NT] 148073-13 09/06/2016

Date analysed - [NT] [NT] 148073-13 09/06/2016

Aluminium-Total μg/L [NT] [NT] 148073-13 #

Iron-Total μg/L [NT] [NT] 148073-13 #

Manganese-Total μg/L [NT] [NT] 148073-13 92%
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Report Comments:
METALS_WLL_8_T: # Percent recovery is not possible to report due to the high concentration 
of the element/s in the sample/s.  However an acceptable recovery was 
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NR: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: FYJV / 001 / Surface Water NBH CaNE

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria
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.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 
during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
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.

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.

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.

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.
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12. APPENDIX B DEWATERING PROTOCOL 
The dewatering protocol associated with groundwater drawdown due to seepage into the slot during 
construction is provided in the RMS Technical Guideline: Environmental Management of 
Construction Site Dewatering included as Appendix I of the construction Soil and Water Management 
Plan.  
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