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131 Wrights Road 
Addington, Christchurch 
PO Box 1872 
Christchurch 8140 New Zealand 

t: +64 3 374 9600 
f: +64 3 374 9601 
coffey.com 

 

10 May 2015 

 

Tower Insurance Ltd C/ Stream Group New Zealand 

 

Attention: Nathan Tahi 

 

Dear Nathan 

 
Stream Claim Number: C30446 
Coffey Project No: ENNZCHRI52154AA 

 

RE: Detailed Site Investigation at , Christchurch  

 

Please find attached our report presenting the findings of a Detailed Site Investigation carried out to 
support the proposed foundation relevel and replacement of the pathways and driveway at  

 Christchurch.  This assessment was conducted in accordance with our 
proposal, dated 17 April 2014.   

If you have any queries or you requi e further clarification on any aspects of this report, please contact 
the undersigned. 

 

For and on behalf of Co fey 

 

 

Cecil a Gately 
Environmental Consultant 
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Due to the identification of fill material on the site, a G5 (Waste disposal to land) classification as 
defined in the Ministry for the Environment (MfE’s) HAIL (MfE 2011a) has been adopted for this site.   

Due to historical landfilling activities on the site, the NES regulations apply, and an environmental 
investigation of the soil at the site is required as part of the construction works being carried out.   

1.2. Objectives 

The objectives of this DSI were to assess the need for NES consent during the construction works at 
the site, and to characterise material that potentially requires off-site disposal.  These objectives were 
achieved by investigating the presence and extent of contamination within the soil material that may 
be disturbed and/or removed from site during the re-levelling and repaving works.   

1.3. Scope of works 

The scope of works performed by Coffey Suitably Qualified and Experienced Practitioners (SQEPs) 
was:  

 Notify Environment Canterbury (ECan) of contaminated site investigations as required by Rule 
WQL 46 of the ECan Natural Resources Regional Plan (NRRP). 

 Review of available information from ECan and Christchurch City Council (CCC), in particular 
review of the available property files and relevant resource consents.   

 Attendance at site to conduct a walkover and for the collection of five soil samples from four hand 
auger locations. Sample depths and locations were selected to provide coverage of soils that may 
be disturbed during the re-levelling works.  

 Field screening of each soil sample for ionisable volatile organic compounds (VOCs) using a 
Photoionisation Detector (PID). 

 Analysis of samples at an accredited laborato y for polycyclic aromatic hydrocarbons (PAHs) and 
heavy metals. 

 Preparation of this report, including presentation and interpretation of results in accordance with 
the requirements of the NES. 
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ECan holds a collection of publically available historical aerial photographs for the greater 
Christchurch area.  These were inspected with the objective of assessing evidence for any past HAIL 
activity at or around the site.   

The earliest aerial photograph Coffey was able to obtain is dated 1941.  The site appears to be part of 
the front lawn of a larger residential section.  The site layout is unchanged in the 1946 aerial 
photograph.  The 1955 aerial photograph shows that the larger residential section has been 
subdivided and that a residential dwelling and shed have been built on the site.  There is no change in 
the 1965 aerial photograph.  In the 1973 aerial photograph an additional small building appears on the 
southwest of the site.  The 1984 and 2011 photographs show the site and surrounding area is 
unchanged.  The 1994 aerial photograph is of poor quality and little can be inferred from its 
examination.  No visual evidence of landfilling can be seen in the historical aerial photographs  which 
are included in Appendix B. 

2.3. Geology and hydrogeology 

The geological map of the area (Brown and Weeber, 1992) indicates that the site has surface geology 
consisting of “Dominantly alluvial sand and silt overbank deposits” of the Springston Formation.   

During the environmental investigation, discussed herein, fill soils were encountered at the site to a 
refusal depth of 2.0 m bgl. The environmental soil descriptions are included in Appendix C. 

Groundwater levels presented in the Canterbury Geotechnical Database “GNS Science Median 
Groundwater Surface Elevations” Map Layer for Google Earth  issued in May 2014 show groundwater 
depths of between 3 - 4 m bgl in the vicinity of the site (GNS 2014).   
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3. Site characterisation 

3.1. HAIL activities and contaminants of potential concern 

During the environmental investigation completed on the 15 April 2015, landfill material was 
encountered at all sample locations on the site.  The presence of this material indicates that the site 
has been used for landfilling activities in the past and so can be given a HAIL G5 classification.  No 
information relating to this HAIL activity on the site was available on CCC Webmap.   

Contaminants of potential concern for this site based on the identified landfill HAIL activity include 
heavy metals (including mercury) and polycyclic aromatic hydrocarbons (PAHs). 

3.2. Statutory provisions 

3.2.1. NES 

If the proposed construction works are to proceed as indicated, the NES regulations potentially apply 
because: 

 The site may have accommodated a HAIL activity (G5 – waste disposal to land). 
 The volume of soil disturbed and/or removed may exceed the maximum allowable for permitted 

activity status (shown in Table 1).  

Note that the disturbance of soil for this investigation is an activity described in Regulation 8 of the 
NES. The activity was permitted as the soil sampling complied with the conditions associated with this 
regulation. 

3.2.2. Natural Resources Regional Plan (NRRP) 

Rule WQL6 of the NRRP relates to the discharge of stormwater onto or into land. The discharge of 
stormwater onto or into contaminated land is theoretically not a permitted activity under this rule.  

Mr Gregory Beck, Principal Contaminated Sites Advisor at ECan was requested to clarify the 
requirement for consent and his comments were (ECan 2014):  

“If soil concentrations are less than ANZECC ISQG-High sediment quality criteria or the volume of 
soil disturbance is less than 25 m3, then stormwater discharge associated with construction phase 
earthworks works fall under the CCC Interim Global consent, and do not require application for 
separate stormwater discharge consent. Sites with soil concentrations in excess of ISQG-High 
criteria will be assessed by ECan on a site specific basis, with sites classified by ECan as medium 
or high isk requiring consent application for the construction works, and possibly also requiring an 
on-going ‘operational’ consent application following completion of the construction works.” 

3.3. Soil sampling 

The sampling programme was developed to characterise the soil at the site.  Sample depths and 
locations were selected to provide adequate coverage of soils that may be disturbed during the 
construction works.  The soil type at each sample location was recorded in general accordance with 
standard Coffey procedures (based on the New Zealand Geotechnical Society Field Description of 
Soil and Rock, NZGS 2005).  

The proposed depth of soil disturbance required for the foundation re-levelling has not yet been 
determined.  Should excavation of soil be required below 2.0 m, further testing may be required. 
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 All works were conducted by trained Coffey staff with precautions taken including implementation 
of procedures for the appropriate handling of potentially contaminated material.  

 Prior to sampling, and between sample locations, sampling equipment was cleaned by washing 
with deionised water, followed by a decontamination solution, and rinsing with deionised water.  

 Soils encountered during sampling were observed for the presence of visual and olfactory 
evidence of contamination. 

 Soil samples were collected using a clean pair of nitrile gloves for each sample and then placed 
into laboratory supplied sample containers. 

 Each soil sample was screened for the presence of ionisable VOCs using a portable PID.  This 
was undertaken by placing a portion of sample into a zip lock plastic bag and allowing time for it 
to volatilise into the headspace of the bag.  Measurement of ionisable VOCs was then conducted 
by placing the PID intake into the top of the sample bag.  The readings were monitored for 
approximately one minute and the maximum concentration recorded. 

 Following collection, all samples were placed directly into chilled storage and transported, under 
standard Coffey chain of custody procedures, to RJ Hill Laboratories of Hamilton (Hill 
Laboratories).  Sample A (1.0-1.2m), sample A (1.4-1.8m), sample B (0.4-0.5) and sample D (0.1-
0.2m) were submitted for analysis. 

 At each sample location, any remaining soil that was not collected into sample jars was placed 
back into the sampling location. 

3.5. Laboratory analysis 

Following receipt and registration of the samples at Hill Laboratories, soil samples A (1.0-1.2), A (1.4-
1.8), B (0.4-0.5) and D (0.1-0.2) were analysed for heavy metals, including arsenic, cadmium, 
chromium, copper, lead, mercury, nickel and zinc; and PAHs. 

Soil sample C was not tested and it was placed on hold in case further testing was required. 
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4. Quality assurance/quality control 

The quality assurance/quality control procedures employed during Coffey’s intrusive investigation 
works are summarised below. 

 SQEP – All fieldwork has been managed by a Suitably Qualified and Experienced Practitioner 
(SQEP) and the report was reviewed by a SQEP, as required by the NES. 

 Use of Accredited Laboratory – Hill Laboratories is accredited by international accreditation New 
Zealand (IANZ) for the analyses performed. As such, the laboratory is expected to comply with 
the accreditation requirements, which include the confirmation of validity and suitability of results. 
Any such breaches in laboratory quality control would be notified at the time of release of the 
analytical results.  There were no analyst’s notes included in the laboratory reports. 

 Sample Handling and Holding Times – The chain of custody records show that the samples were 
submitted to Hill Laboratories on 16 April 2015 and registered by the lab on the 17 April 2015.  
Analysis was completed and reported on 24 April 2015.  This is within the accepted holding times 
for the analyses requested.   

 Quality Control samples – Due to the small scale of the site investigation, no duplicate samples 
were collected and analysed. This approach has been discussed with and approved by CCC. 
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5. Applicable soil contaminant standards  

5.1. Background concentrations 

Under Regulation 5(9) of the NES, where a DSI exists that demonstrates that contaminants in or on 
the piece of land are at, or below, background concentrations, then the NES Regulations do not 
apply. This site is located within the Canterbury soil group defined as urban recent.  However, natural 
soils were not encountered at the site during this investigation.   

This site is located in an area known to have been landfilled.  The origin of the fill is unknown and as 
such the highest background values from the variety of urban Christchurch soils have been adopted 
for this site.  Accordingly background concentrations for this soil type have been adopted from: 

 Background Concentrations of Selected Trace Elements in Canterbury Soils. Addendum 1: 
Additional Samples and Timaru Specific Background Levels. Report R07/1/2 (ECan 2007a). 

 Background Concentrations of polycyclic aromatic hydrocarbons in Christchurch urban soils 
Report R07/19 (ECan 2007b). 

Adopted background criteria are presented in Table 2. 

5.2. Priority contaminants: Soil contaminant standards 

The User’s Guide: National Environmental Standard for Assessing and Managing Contaminants in 
Soil to Protect Human Health (MfE 2012) details Soil Contaminant Standards (SCSs) for seven 
inorganic substances and five organic compounds (or groups of compounds).  SCSs are available for 
these substances and compounds when present in land used for five land use scenarios.  The 
contaminants analysed at this site for which SCSs are available are arsenic, cadmium, chromium, 
copper, lead, mercury and the benzo(a)pyrene equivalent (BaP).  For this site, a residential land-use 
exposure scenario was adopted, which includes the following source/pathway/receptor assumptions: 

 Potential receptors include site workers during the construction works, and residential occupants 
of the property. 

 The selected residential SCSs assume 10% of produce consumed will be grown on-site.  
 It has been assumed that the soil pH is 5, and that all lead is present in inorganic form. 
 

For most contaminants, standards for short-term site worker exposure are not available in New 
Zealand or internationa  guidance documents referenced by the NES.  As such, standards for 
residential land use have conservatively been used to assess risks to both site workers and end users 
of the site. NES SCSs adopted for the site are presented in Table 2. 

5.3. Other applicable human health standards 

For contaminants of concern that are not priority contaminants, the NES references the hierarchy 
defined in the Contaminated Land Management Guideline No.2 (MfE, 2011b). 

For the two heavy metals detected at the site for which SCSs are not available, nickel and zinc, the 
Australian National Environment Protection Measure (NEPM) (NEPC 2013) concentrations have been 
adopted for screening assessment purposes.  

For several PAHs, the MfE Guidelines for Assessing and Managing Contaminated Gasworks sites in 
New Zealand – Module 4 Soil Acceptance Criteria, have been selected (MfE 1997).  Health risk based 
acceptance criteria for standard residential site use (10% of produce consumed is home-grown) have 
been selected. 

For naphthalene and pyrene, Tier 1 screening criteria from the MfE Guidelines for Assessing and 
Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (Revised 2011) have been 
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selected. Tier 1 soil acceptance criteria for TPH, Residential use, All Pathways, sandy silt, <1.0 m 
depth have been used (MfE 2011). 

5.4. Soil disposal criteria 

In addition to assessing the human health and discharge risks associated with soil disturbance and 
end use of the site, an assessment of off-site disposal options for any excess soil generated during 
site works has been conducted.  Dependent on contamination concentrations the off-site spoil 
disposal options range in cost, from low to high, from disposal to cleanfill sites through managed fill 
sites to licensed hazardous waste landfills.  Disposal to a cleanfill site represents the most cost 
effective off-site disposal option. MfE (2002) defines cleanfill material as: 

Material that when buried will have no adverse effect on people or the environment. Cleanfill 
material includes virgin natural materials such as clay, soil and rock, and other inert materials such 
as concrete or brick that are free of: 

 Combustible, putrescible, degradable or leachable components.  
 Hazardous substances.  
 Products or materials derived from hazardous waste treatment, hazardous waste stabilisation or 

hazardous waste disposal practices. 
 Materials that may present a risk to human or animal health such as medical and veterinary 

waste, asbestos or radioactive substances. 
 Liquid waste. 
 

The requirement for the material to be free of hazardous substances effectively requires that the 
concentrations of compounds be below background concentrations for the local or regional 
environment.  For compounds without established background levels, the concentrations should be 
below the level of analytical detection.  For disposal to a cleanfill, soil sample results can therefore be 
assessed against the background criteria adopted in Section 5.1. 

For comparative purposes only, acceptance criteria for Burwood Landfill have also been included in 
Table 2.  Coffey understand that Burwood Landfill use the recreational SCS criteria as an initial 
screening tool for soil/spoil acceptance at the landfill (Personal communication 12 November 2014, 
David Harris, Christchurch City Council). 

5.5. Stormwater Consent Evaluation 

To evaluate the potential for rebuild-associated soil disturbance to require an ECan stormwater 
discharge consent  soil analytical results can be compared to ISQG-High Sediment quality criteria 
from the Australian and New Zealand Environment and Conservation Council (ANZECC) Australian 
and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 2000).  Relevant 
guideline criteria for this evaluation are included in Table 2.  
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6. Results 

Field screening of the soil samples using the PID did not detect any ionisable VOCs (i.e. all readings 
at 0.0 ppmv).  No olfactory evidence of contamination was observed in the field (refer to the field 
notes and logs in Appendix C).  Soil analytical results are summarized in Table 2, and the laboratory 
analytical reports are included in Appendix E. 

 All heavy metals and PAH compounds were reported at concentrations above the adopted 
background values in the four soil samples collected and analysed.  

 Soil sample A (1.0-1.2) and soil sample B (0.4-0.5) had reported concentrations of arsenic, lead 
and the BaP equivalent above the residential NES SCSs.  

 Soil sample A (1.4-1.8) had reported concentrations of arsenic, cadmium, chromium, copper, 
lead, nickel and the BaP equivalent above the residential NES SCSs. 

 Soil sample D had reported concentrations of lead and the BaP equivalent above the residential 
NES SCSs. 

 All of the tested heavy metals (except for arsenic) and ten PAH compounds were reported in 
excess of the ANZECC ISQC (High) guideline values.  
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7. Conclusions 

The site is on land that has been subjected to historical landfilling (HAIL activity G5).  Though it is not 
listed on the LLUR, it is thought likely that shallow landfilling that occurred in the past nearby, extends 
beyond previously defined boundaries onto the site.  

Coffey considers that the NES Regulations do apply to this site.  Reported concentrations of all 
analysed heavy metals and PAH compounds exceed the adopted background values in the soil at all 
of the sampling locations.  In addition, arsenic, chromium, cadmium, copper, lead, nickel and the BaP 
equivalent value were reported at concentrations above the selected human health (NES SCS 
residential) criteria.  Therefore, a consent application for a restricted discretionary activity should be 
submitted to CCC for the site works if soil disturbance and/or removal volumes are greater than those 
stated in Table 1 of this report. 

Based on laboratory analytical results, it is likely that stormwater consent will be required for the 
construction works due to of the various heavy metals and PAH compounds reported at 
concentrations above the ANZECC ISQG-High guideline values.  ECan should be consulted to 
determine whether stormwater consent is required.  

The results of this DSI also indicate that surplus soil generated during the repaving and foundation re-
levelling works at this site are not suitable for disposal at a cleanfill site or Burwood Landfill, as 
copper, lead, nickel and the BaP equivalent value were present in soils at concentrations above 
Burwood landfill’s waste acceptance criteria.  The soil may be suitable for disposal at Kate Valley 
Landfill but it is likely that further analysis of surplus soil will be required prior to its acceptance by the 
landfill.  The data discussed herein should be provided to the landfill facility for confirmation prior to 
disposal.  
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8. Recommendations 

This Coffey DSI provides a framework for managing contamination at the site by identifying potential 
hazards and suggesting mitigation measures relevant to known site conditions.  This DSI is not 
intended to relieve the Contractor or the controller of the place of work of their responsibility for the 
health and safety of their workers and contractors under the Heath and, Safety in Employment Act 
1992 and Health and Safety in Employment Amendment Act 2002.  

Based on the results of this investigation and permitted activity volumes in Table 1, Coffey 
recommends the following. 

If the Permitted Activity Volumes ARE NOT Exceeded 

Based on the results of this investigation, should the permitted activity volumes of so l disturbance / 
removal not be exceeded then no further consenting work is required; however:  

 Due to the detection of six heavy metals and the BaP equivalent value being reported at 
concentrations above the NES residential criterion for protection of human health, site 
remediation and/or additional investigation and assessment of site-specific risks may be required. 
We note that this is beyond the scope of this investigation.  Coffey would be pleased to assist with 
further investigations, if required.  We would recommend that actions be taken to manage this 
matter prior to soil disturbance works occurring on the site. 

 If any additional visual or olfactory evidence of contamination is encountered during soil 
disturbance activities at the site, a SQEP should be consulted. Coffey would be pleased to assist 
with this. 

 A copy of this report should be supplied to ECan to meet the permitted activity requirements of 
the Natural Resources Regional Plan Rule WQL46 and Proposed Canterbury Land and Water 
Regional Plan Rule 5.168. 

 

During site works: 

 Management of disturbed soil by off-site disposal at a suitably authorised facility.  Soil material at 
site contains heavy metals and PAH compounds above the adopted background values and 
Burwood Landfill’s waste acceptance criteria.  Subject to further analytical testing, surplus soil 
may be suitable for disposal at Kate Valley Landfill.  Off-site disposal of any surplus soil at the site 
is subject to acceptance by the receiving facility. 

 Implementation of standard construction controls, including appropriate hygiene facilities and 
personal protective equipment (PPE) (steel toe cap boots, long sleeve clothing, and work gloves), 
to mitigate the risks to human health during the soil disturbance works.  

 Implementation of standard construction practices for minimising erosion and sediment migration 
to mitigate the risks to the wider environment during the soil disturbance works. 

 The requirements in regulation 8(3) of the NES must be met including: disturbed soil must be 
reinstated to an erosion-resistant state within one month of completing the site works and the 
duration of the activity must be no longer than two months. 

 

If the Permitted Activity Volumes ARE Exceeded 

Should the permitted activity volumes of soil disturbance/removal be exceeded, Coffey recommends 
the following occur:  

 Complete CCC’s Form 9, including an assessment of effects for restricted discretionary activity 
consent (under regulation 10 of the NES) for the earthworks associated with the site works at the 
property. 

 A copy of this DSI report should also be submitted as part of the NES consent application to 
explain the contaminated land status of this property. 
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 To support the consent application, preparation of a plan outlining the approach to manage 
human health and environment risks during the proposed earthworks.  Coffey would be pleased 
to assist with this.  In particular this plan would detail the management proposed for the elevated 
heavy metals and PAH compound concentrations at the site. 

 Confirm with ECan and CCC if stormwater consent is required during the earthworks phase of 
works at the site.  If required, prepare and submit an application for stormwater discharge consent 
from ECan as a restricted discretionary activity during the construction phase (due to six heavy 
metals and one PAH compound exceeding the ANZECC guideline values).  Coffey would be 
pleased to assist with this.  

 A copy of this DSI report should be supplied to ECan to meet the permitted activity requirements 
of the Natural Resources Regional Plan Rule WQL46 and Proposed Canterbury Land and Water 
Regional Plan Rule 5.168 (ECan 2011). 

 

During site works: 

 Management of disturbed soil by off-site disposal at a suitably authorised facility   Soil material at 
site contains heavy metals and PAH compounds above the adopted background values and 
Burwood Landfill’s waste acceptance criteria.  Subject to further analytical testing, surplus soil 
may be suitable for disposal at Kate Valley Landfill.  Off-site disposal of any surplus soil at the site 
is subject to acceptance by the receiving facility. 

 Evidence of soil disposal to an authorised facility should be submitted to the Environmental 
Compliance Section of CCC by way of waste manifest and/or weighbridge receipts within two 
months of the excavation.  The purpose of this measure is to confirm that any surplus soils were 
disposed of appropriately. 

 Implementation of standard construction controls, including appropriate hygiene facilities and PPE 
(steel toe cap boots, long sleeve clothing, and work gloves), to mitigate the risks to human health 
during the soil disturbance works.  

 Implementation of standard construction practices for minimising erosion and sediment migration 
to mitigate the risks to the wider environment during the soil disturbance works.  
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9. Limitations 

The findings of this report should be read together with “Important Information About Your Coffey 
Environmental Report” attached to this report. 
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Important information about your Coffey Environmental Report  

Coffey Environments Australia Pty Ltd ABN 65 140 765 902        Page 1 of 2 
Issued: 22 October 2013 

 

Introduction 

This report has been prepared by Coffey for you, as 
Coffey’s client, in accordance with our agreed 
purpose, scope, schedule and budget.   

The report has been prepared using accepted 
procedures and practices of the consulting profession 
at the time it was prepared, and the opinions, 
recommendations and conclusions set out in the 
report are made in accordance with generally 
accepted principles and practices of that profession. 

The report is based on  information gained from 
environmental conditions (including assessment of 
some or all of soil, groundwater, vapour and surface 
water) and supplemented by reported data of the 
local area and professional experience.  Assessment 
has been scoped with consideration to industry 
standards, regulations, guidelines and your specific 
requirements, including budget and timing. The 
characterisation of site conditions is an interpretation 
of information collected during assessment, in 
accordance with industry practice, 

 This interpretation is not a complete description of all 
material on or in the vicinity of the site, due to the 
inherent variation in spatial and temporal patterns of 
contaminant presence and impact in the natural 
environment.  Coffey may have also relied on data 
and other information provided by you and other 
qualified individuals in preparing this report. Coffey 
has not verified the accuracy or completeness of 
such data or information except as otherwise stated 
in the report.  For these reasons the report must be 
regarded as interpretative, in accordance with 
industry standards and practice, rather than being a 
definitive record.  
Your report has been written for a specific 
purpose 

Your report has been developed for a specific 
purpose as agreed by us and applies only to the site 
or area investigated. Unless otherwise stated in the 
report, this report cannot be applied to an adjacent 
site or area, nor can it be used when the nature of the 
specific purpose changes from that which we agreed.  

For each purpose, a tailored approach to the 
assessment of potential soil and groundwater 
contamination is required. In most cases, a key 
objective is to identify, and if possible quantify, risks 
that both recognised and potential contamination 
pose in the context of the agreed purpose. Such risks 
may be financial (for example, clean up costs or 
constraints on site use) and/or physical (for example, 
potential health risks to users of the site or the 
general public). 

 

Limitations of the Report 

The work was conducted, and the report has been 
prepared, in response to an agreed purpose and 
scope, within time and budgetary constraints, and in 
reliance on certain data and information made 
available to Coffey. 

The analyses, evaluations, opinions and conclusions 
presented in this report are based on that purpose 
and scope, requirements, data or information, and 
they could change if such requirements or data are 
inaccurate or incomplete. 

This report is valid as of the date of preparation. The 
condition of the site (including subsurface conditions) 
and extent or nature of contamination or other 
environmental hazards can change over time, as a 
result of either natural processes or human influence. 
Coffey should be kept appraised of any such events 
and should be consulted for further investigations if 
any changes are noted, particularly during 
construction activities where excavations often reveal 
subsurface conditions. 

In addition, advancements in professional practice 
regarding contaminated land and changes in 
applicable statues and/or guidelines may affect the 
validity of this report. Consequently, the currency of 
conclusions and recommendations in this report 
should be verified if you propose to use this report 
more than 6 months after its date of issue.  

The report does not include the evaluation or 
assessment of potential geotechnical engineering 
constraints of the site.  

Interpretation of factual data 

Environmental site assessments identify actual 
conditions only at those points where samples are 
taken and on the date collected. Data derived from 
indirect field measurements, and sometimes other 
reports on the site, are interpreted by geologists, 
engineers or scientists to provide an opinion about 
overall site conditions, their likely impact with respect 
to the report purpose and recommended actions. 

Variations in soil and groundwater conditions may 
occur between test or sample locations and actual 
conditions may differ from those inferred to exist. No 
environmental assessment program, no matter how 
comprehensive, can reveal all subsurface details and 
anomalies. Similarly, no professional, no matter how 
well qualified, can reveal what is hidden by earth, 
rock or changed through time.  

The actual interface between different materials may 
be far more gradual or abrupt than assumed based 
on the facts obtained. Nothing can be done to 
change the actual site conditions which exist, but 
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steps can be taken to reduce the impact of 
unexpected conditions.  

For this reason, parties involved with land acquisition, 
management and/or redevelopment should retain the 
services of a suitably qualified and experienced 
environmental consultant through the development 
and use of the site to identify variances, conduct 
additional tests if required, and recommend solutions 
to unexpected conditions or other unrecognised 
features encountered on site. Coffey would be 
pleased to assist with any investigation or advice in 
such circumstances.  

Recommendations in this report 

This report assumes, in accordance with industry 
practice, that the site conditions recognised through 
discrete sampling are representative of actual 
conditions throughout the investigation area. 
Recommendations are based on the resulting 
interpretation. 

Should further data be obtained that differs from the 
data on which the report recommendations are based 
(such as through excavation or other additional 
assessment), then the recommendations would need 
to be reviewed and may need to be revised. 

Report for benefit of client 

Unless otherwise agreed between us, the report has 
been prepared for your benefit and no other party.  
Other parties should not rely upon the report or the 
accuracy or completeness of any recommendation 
and should make their own enquiries and obtain 
independent advice in relation to such matters.  

Coffey assumes no responsibility and will not be 
liable to any other person or organisation for, or in 
relation to, any matter dealt with or conclusions 
expressed in the report, or for any loss or damage 
suffered by any other person or organisation arising 
from matters dealt with or conclusions expressed in 
the report.  

To avoid misuse of the information presented in your 
report, we recommend that Coffey be consulted 
before the report is provided to another party who 
may not be familiar with the background and the 
purpose of the report. In particular, an environmental 
disclosure repor  for a property vendor may not be 
suitable for satisfying the needs of that property’s 
purchaser  This report should not be applied for any 
purpose other than that stated in the report. 

Inte pretation by other professionals 

Costly problems can occur when other professionals 
develop their plans based on misinterpretations of a 
report. To help avoid misinterpretations, a suitably 
qualified and experienced environmental consultant 
should be retained to explain the implications of the 
report to other professionals referring to the report 
and then review plans and specifications produced to 
see how other professionals have incorporated the 
report findings. 

Given Coffey prepared the report and has familiarity 
with the site, Coffey is well placed to provide such 

assistance. If another party is engaged to interpret 
the recommendations of the report, there is a risk that 
the contents of the report may be misinterpreted and 
Coffey disowns any responsibility for such 
misinterpretation.  

Data should not be separated from the report 

The report as a whole presents the findings of the 
site assessment and the report should not be copied 
in part or altered in any way. Logs, figures, laboratory 
data, drawings, etc. are customarily included in our 
reports and are developed by scientists or engineers 
based on their interpretation of field logs, field testing 
and laboratory evaluation of samples. This 
information should not under any circumstances be 
redrawn for inclusion in other documents or 
separated from the report in any way. 

This report should be reproduced in full. No 
responsibility is accepted for use of any part of this 
report in any other context or for any other purpose or 
by third parties. 

Responsibility 

Environmental reporting relies on interpretation of 
factual information using professional judgement and 
opinion and has a level of uncertainty attached to it, 
which is much less exact than other design 
disciplines  This has often resulted in claims being 
lodged against consultants, which are unfounded. As 
noted earlier, the recommendations and findings set 
out in this report should only be regarded as 
interpretive and should not be taken as accurate and 
complete information about all environmental media 
at all depths and locations across the site. 
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15-Apr-15 15-Apr- 5 15-Apr-15 15-Apr-15

Sample Depth (m bgl) 1.0 - 1.2 1 4 - 1.8 0.4 - 0.5 0.1 - 0.2

Soil Type Fill Soil Fill Fill Fill Fill

Heavy Metals (mg/kg)
Arsenic 20 16.3 70 80 65 69 33 17

Cadmium 3 0.21 10 400 2 8 49 1.3 0.83

Chromium 2 460 25.4 370 2,700 61 1980 40 27

Copper >10,000 25.0 270 >10,000 560 41000 630 91

Lead 210 128.8 220 880 3500 10600 2800 1390

Mercury 310 0.20 1 1,800 1.08 3.6 0.53 0.45

Nickel 4003 18.0 52 600 10 173 16500 67 24

Zinc 7,4003 166.8 410 14,000 0 1490 7400 900 670

Polycyclic Aromatic Hydrocarbons (PAHs) (mg/kg)
Acenaphthene 860 0.055 0.5 - 0.26 0.07 0.35 0.13

Acenaphthylene 525 0.069 0.64 - 2.8 1.60 1.69 0.98

Anthracene 8,700 0.113 1.1 - 2.9 1.10 4.0 1.06

Benzo[a]anthracene # 0.47 1.6 # 21 10.9 21 8.4

Benzo[a]pyrene (BAP) # 0.595 1.6 # 27 15.2 23 10.0

Benzo[b]fluoranthene + Benzo[j]fluoranthene # 0.947 - # 32 20.0 27 12.4

Benzo[g,h,i]perylene - 0.459 - - 26 15.0 17.5 7.6

Benzo[k]fluoranthene # 0.296 - # 13.2 8.1 10.7 4.9

Chrysene # 0.539 2 8 # 18 9.4 15.9 7.5

Dibenzo[a,h]anthracene # 0.112 0.26 # 3.7 2.3 2.8 1.28

Fluoranthene # 1.345 5.1 # 40 14.9 42 17.7

Fluorene 810 0.06 0.54 - 0.53 0.13 0.55 0.25

Indeno(1,2,3-c,d)pyrene # 0.385 - # 24 14.5 17.5 7.7

Naphthalene 63 5 0.029 2.1 - 0.58 0.37 0.40 0.45

Phenanthrene 880 0.703 1.5 - 9.6 $2.3 15.8 5.4

Pyrene 1,600 5 1 362 2.6 - 39 21 43 18.8

Benzo[a]pyrene (BAP) equivalent 6 10 0 922 - 40 40.3 23.1 34.0 14.9

Notes:
Underline: Value exceeds background concentrations
Shaded: Value exceeds NES SCS value
Italics:  Value exceeds ANZECC guideline value
Shaded: Value exceeds NES SCS and  Burwood Landfill waste accepta ce riteria

m bgl - metres below ground level
mg/kg -  milligrams per kilogram
# Indicates criteria for these compounds are addressed using th  Benzo(a)pyrene equivalence calculations provided in the NES (refer to Note 1).
A hyphen ("-") indicates criterion not available 

1. Resource Management (National Environmental Sta dard for Assessing and Managing Contaminants in Soil to Protect Human Health) Regulations 2011 (NES).
2. NES criteria presented are for Chromium (VI) 
3. Australia National Environment Protection Measure Assessment of Site Contamination) 1999, updated 2013 Schedule B1, Health Investigation Levels (HIL) for soil contaminants based on residential land use (Class A).
4. Ministry for the Environment (1997) Guide in s for Assessing and Managing Contaminated Gasworks Sites in New Zealand, health - based acceptance criteria, non- carcinogenic produce.

6. Benzo(a)pyrene equivalent concen ration calculated as the sum of the carcinogenic PAHs in accordance with the methodology published in the NES. 
7.  Environment Canterbury Bac gr un  Concentrations for metals are taken from ECan 2007a (Level 2, maxium values for all christchurch soil groups) and PAHs are taken from Ecan 2007b.
8. ISQG-High Sediment Qu lity Cri eria from Australian and New Zealand Environment and Conservation Council (ANZECC) Australian and New Zealand Guidelines for Fresh and Marine Water Quality, October 2000. 
9. Burwood Landfill has ad p ed  he NES (2011) soil quality guidelines for protection of human health for a recreational land use.
10. Burwood Landfill numbers f r nickel and zinc are per David Harris with CCC (conversation between Warren Sharp of Coffey and David Harris on 16/7/14).

5. MfE (2011) Guidelines for Assessing and Ma ging Petroleum Hydrocarbon Contaminated Sites in New Zealand: Module 4 – Tier 1 Soil Screening Criteria, New Zealand Ministry for the Environment, Wellington,  New Zealand. Values for shallow (<1m) 
sandy silt.

Table 2: Summary of Soil Analytical Results 
Site Name    Christchurch

Analyte

NES SCSs1 for 
Protection of Human 

Health based on a 
Residential Land-use 

(10% homegrown 
produce consumed) 

(mg/kg)

ANZECC ISQG-High 8

 (mg/kg)

Burwood Landifll 

Acceptance Criteria 9 

(example only) 
(mg/kg)

Sample A Sample A Sample  B Sample D
Environment 
Canterbury's  
Background 

Concentrations for 

Fill Soils 7 

(mg/kg)

Coffey
ENNZCHRI52154AA
10/05/2015

1 of 1
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Dear Sir/Madam 
 
Thank you for submitting your property enquiry in regards to our Listed Land Use Register 
(LLUR) which holds information about sites that have been used, or are currently used for 
activities which have the potential to have caused contamination. 
 
 
The LLUR statement provided indicates the location of the land parcel(s) you enquired 
about and provides information regarding any LLUR sites within a radius specified in the 
statement of this land. 
 
Please note that if a property is not currently entered on the LLUR, it does not mean that an 
activity with the potential to cause contamination has never occurred, or is not currently 
occurring there. The LLUR is not complete, and new sites are regularly being added as we 
receive information and conduct our own investigations into current and historic land uses. 
 
The LLUR only contains  information held by Environment Canterbury in relation to 
contaminated or potentially contaminated land; other information relevant to potential 
contamination may be held in other files (for example consent and enforcement files).   
 
If your enquiry relates to a farm property, please note that many current and past activities 
undertaken on farms may not be listed on the LLUR. Activities such as the storage, 
formulation and disposal of pesticides, offal pits, foot rot troughs, animal dips and 
underground or above ground fuel tanks have the potential to cause contamination. 
 
Please contact and Environment Canterbury Contaminated Sites Officer if you wish to 
discuss the contents of the LLUR statement, or if you require additional information. 
For any other information regarding this land please contact Environment Canterbury 
Customer Services. 
 
 
Yours sincerely 
 
Contaminated Sites Team 

 

 

19-D-02771

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82





Produced by: LLUR Public 14/04/2015 10:02 05 a.m. Page 2 of 2

Disclaimer: The enclosed information is derived from Environment Canterbury’s Listed Land Use Register and is made available to 
you under the Local Government Official Information and Meetings Act 1987 and Environment Canterbury’s 
Contaminated Land Information Management Strategy (ECan 2009). 

The information contained in this report reflects the current records held by Environment Canterbury regarding the 
activities undertaken on the site, its possible contamination and based on that information, the categorisation of the 
site. Environment Canterbury has not verified the accuracy or completeness of this information. It is released only as a 
copy of Environment Canterbury's records and is not intended to provide a full, complete or totally accurate 
assessment of the site. It is provided on the basis that Environment Canterbury makes no warranty or representation 
regarding the reliability, accuracy or completeness of the information provided or the level of contamination (if any) at 
the relevant site or that the site is suitable or otherwise for any particular purpose. Environment Canterbury accepts 
no responsibility for any loss, cost, damage or expense any person may incur as a result of the use, reference to or 
reliance on the information contained in this report. 

Any person receiving and using this information is bound by the provisions of the Privacy Act 1993.
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Appendix B - Historical Aerial Photographs 
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Information in this map has be e n de rive d from various source s including the  Kaik oura District, Hurunui District, Waimakariri District,
Christchurch District, Environme nt Cante rbury  Re gional Council, S e lwy n District, Ashburton District, Waimate  District, Mack e nz ie  District,
Timaru District and Waitak i District’s database s.

Boundary  information is de rive d unde r lice nce  from LINZ Digital Cadastral Database  (Crown Copy right Re se rve d).  The  afore me ntione d
Councils do not give  and e xpre ssly  disclaim any warranty  as to  the  accuracy  or comple te ne ss of the  information or its fitne ss for any
purpose .

Information on this map may not be  use d for the  purpose s of any  le gal dispute s.  The  use r should inde pe nde ntly  ve rify  the  accuracy of any
information be fore  tak ing any action in re liance  upon it. Map Create d by Cante rbury  Maps on 4:30:33 p.m.´- 1965 Ae rial Photograph 0 0.0075 0.015 0.0225 0.03

km
S cale: 1:437 @A3
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Information in this map has be e n de rive d from various source s including the  Kaik oura District, Hurunui District, Waimakariri District,
Christchurch District, Environme nt Cante rbury  Re gional Council, S e lwy n District, Ashburton District, Waimate  District, Mack e nz ie  District,
Timaru District and Waitak i District’s database s.

Boundary  information is de rive d unde r lice nce  from LINZ Digital Cadastral Database  (Crown Copy right Re se rve d).  The  afore me ntione d
Councils do not give  and e xpre ssly  disclaim any warranty  as to  the  accuracy  or comple te ne ss of the  information or its fitne ss for any
purpose .

Information on this map may not be  use d for the  purpose s of any  le gal dispute s.  The  use r should inde pe nde ntly  ve rify  the  accuracy of any
information be fore  tak ing any action in re liance  upon it. Map Create d by N.Morgan on 9:15:20 a.m.´- 1946 Ae rial Photograph 0 0.035 0.07 0.105 0.14

km
S cale: 1:2,047 @A3
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Appendix C – Field Forms and Borehole Logs 
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Appendix D – Site Photographs 
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Appendix E – Laboratory Results 
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R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accredita ion New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 2

Client:
Contact: W Sharp

C/- Coffey Geotechnics (NZ) Ltd
PO Box 1872
CHRISTCHURCH 8140

Coffey Geotechnics (NZ) Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1413456
17-Apr-2015
24-Apr-2015
47081
ENVI-10207

ENNZCHRI152154AA 

Nicole Morgan

SPv1

Sample Type: Soil

Sample Name:

Lab Number:

A (1.0-1.2)
15-Apr-2015

A (1.4-1.8)
15-Apr-2015

D (0.1-0.2)
15-Apr 2015

1413456.1 1413456.2 1413456.3 1413456.4

B (0.4-0.5)
15-Apr-2015

Individual Tests

g/100g as rcvd 85 81 87 88 -Dry Matter

Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb,Zn,Hg

mg/kg dry wt 65 69 33 17 -Total Recoverable Arsenic

mg/kg dry wt 2.8 49 1 30 0.83 -Total Recoverable Cadmium

mg/kg dry wt 61 1,980 40 27 -Total Recoverable Chromium

mg/kg dry wt 560 41,000 630 91 -Total Recoverable Copper

mg/kg dry wt 3,500 10,600 2,800 1,390 -Total Recoverable Lead

mg/kg dry wt 1.08 3.6 0.53 0.45 -Total Recoverable Mercury

mg/kg dry wt 173 16 500 67 24 -Total Recoverable Nickel

mg/kg dry wt 1,490 7,400 900 670 -Total Recoverable Zinc

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt 0.26 0.07 0.35 0.13 -Acenaphthene

mg/kg dry wt 2.8 1.60 1.69 0.98 -Acenaphthylene

mg/kg dry wt 2 9 1.10 4.0 1.06 -Anthracene

mg/kg dry wt 21 10.9 21 8.4 -Benzo[a]anthracene

mg/kg dry wt 27 15.2 23 10.0 -Benzo[a]pyrene (BAP)

mg/kg dry wt 32 20 27 12.4 -Benzo[b]fluoranthene + Benzo[j]
fluoranthene

mg/kg d y wt 26 15.0 17.5 7.6 -Benzo[g,h,i]perylene

mg/kg dry wt 13.2 8.1 10.7 4 9 -Benzo[k]fluoranthene

mg/kg dry wt 18.0 9.4 15.9 7.5 -Chrysene

mg/kg dry wt 3.7 2.3 2.8 1.28 -Dibenzo[a,h]anthracene

mg/kg dry wt 40 14.9 42 17.7 -Fluoranthene

mg/kg dry wt 0.53 0.13 0.55 0.25 -Fluorene

mg/kg dry wt 24 14.5 17.5 7.7 -Indeno(1,2,3-c,d)pyrene

mg/kg dry wt 0.58 0.37 0.40 0.45 -Naphthalene

mg/kg dry wt 9.6 2.3 15.8 5.4 -Phenanthrene

mg/kg dry wt 39 21 43 18.8 -Pyrene

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil

Test Method Description Default Detection Limit Sample No

1-4Environmental Solids Sample
Preparation

Air dried at 35°C and sieved, <2mm fraction.
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

1-4Heavy metals, screen
As,Cd,Cr,Cu,Ni,Pb,Zn,Hg

Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion,
ICP-MS, screen level.

0.10 - 4 mg/kg dry wt
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Sample Type: Soil

Test Method Description Default Detection Limit Sample No

1-4Polycyclic Aromatic Hydrocarbons
Screening in Soil

Sonication extraction, Dilution or SPE cleanup (if required), GC-
MS SIM analysis (modified US EPA 8270). Tested on as
received sample.
[KBIs:5786,2805,2695]

0.010 - 0.05 mg/kg dry wt

1-4Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

1-4Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. -

Lab No: 1413456 v 1 Hill Laboratories Page 2 of 2

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stab lity of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

This report must not be reproduced, except in full, without the written consent of the signatory.

Carole Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental Division
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APPENDIX 1 

LLUR Statement 
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Dear Sir/Madam 
 
Thank you for submitting your property enquiry in regards to our Listed Land Use Register 
(LLUR) which holds information about sites that have been used, or are currently used for 
activities which have the potential to have caused contamination. 
 
 
The LLUR statement provided indicates the location of the land parcel(s) you enquired 
about and provides information regarding any LLUR sites within a radius specified in the 
statement of this land. 
 
Please note that if a property is not currently entered on the LLUR, it does not mean that an 
activity with the potential to cause contamination has never occurred, or is not currently 
occurring there. The LLUR is not complete, and new sites are regularly being added as we 
receive information and conduct our own investigations into current and historic land uses. 
 
The LLUR only contains  information held by Environment Canterbury in relation to 
contaminated or potentially contaminated land; other information relevant to potential 
contamination may be held in other files (for example consent and enforcement files).   
 
If your enquiry relates to a farm property, please note that many current and past activities 
undertaken on farms may not be listed on the LLUR. Activities such as the storage, 
formulation and disposal of pesticides, offal pits, foot rot troughs, animal dips and 
underground or above ground fuel tanks have the potential to cause contamination. 
 
Please contact and Environment Canterbury Contaminated Sites Officer if you wish to 
discuss the contents of the LLUR statement, or if you require additional information. 
For any other information regarding this land please contact Environment Canterbury 
Customer Services. 
 
 
Yours sincerely 
 
Contaminated Sites Team 
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Produced by: LLUR Public 22/10/2015 11:38 27 a.m. Page 2 of 2

Site Category: Not Investigated
Definition: Verified HAIL has not been investigated.

Land Uses (from HAIL): Period From Period To HAIL land use
Pre 1941 Pre 1941 Landfill sites

Notes:

17 Jul 2015 Evidence of a historical landfill includes the presence of trace ceramic, glass, metal, brick, charcoal and other rubbish 
encountered up to approximately 2 metres below ground level during site investigation activities performed on a number of 
properties. In addition, the general area bounded by  

 to the west is shown as an unidentified shallow landfill on a Christchurch City Counci  
 The landfill likely operated between 1900 and the 1930s and is not 

evident in the earliest aerial photograph available for the area (1941).

Investigations: 

There are no investigations associated with this site.

Information held about other investigations on the Listed Land Use Register

For further information from Environment Canterbury, contact Customer Services and refer to enquiry 
number 

Disclaimer: The enclosed information is derived from Environment Canterbury’s Listed Land Use Register and is made available to 
you under the Local Government Official Information and Meetings Act 1987 and Environment Canterbury’s 
Contaminated Land Information Management Strategy (ECan 2009). 

The information contained in this report reflects the current records held by Environment Canterbury regarding the 
activities undertaken on the site, its possible contamination and based on that information, the categorisation of the 
site. Environment Canterbury has not verified the accuracy or completeness of this information. It is released only as a 
copy of Environment Canterbury's records and is not intended to provide a full, complete or totally accurate 
assessment of the site. It is provided on the basis that Environment Canterbury makes no warranty or representation 
regarding the reliability, accuracy or completeness of the information provided or the level of contamination (if any) at 
the relevant site or that the site is suitable or otherwise for any particular purpose. Environment Canterbury accepts 
no responsibility for any loss, cost, damage or expense any person may incur as a result of the use, reference to or 
reliance on the information contained in this report. 

Any person receiving and using this information is bound by the provisions of the Privacy Act 1993.
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APPENDIX 2 

Laboratory Results and Chain of Custody Documentation 

19-D-02771

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in
the International Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement
(ILAC-MRA) this accreditation is internationally recognised.
The tests reported herein have been performed in accordance with he terms of accreditation, with the exception of
tests marked *, which are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 3

Client:
Contact: H Atkins

C/- Engeo Limited
PO Box 373
CHRISTCHURCH 8140

Engeo Limited Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1485865
08-Oct-2015
03-Nov-2015
53616

Carolina Winter

SPv2

Heavy  metals and PAH analysis has been added to samples 1485865.1 - .5
at the client's request.

Amended Report This report replaces an earlier report issued on the 21 Oct 2015 at 1:49 pm

Sample Type: Soil

Sample Name:

Lab Number:

HA01 S1 @ 0.3m
07-Oct-2015 3:10

pm

HA02 S1 @
0.5-0.7

07-Oct-2015

HA04 S1 @
0.4-0.6

07-Oct-2015

HA03 S2
@0.6-0.8

07-Oct-2015

1485865.1 1485865.2 1485865.3 1485865.4 1485865.5

HA03 S1 @
0.2-0.3

07-Oct-2015 1:30
pm

Individual Tests

g/100g as rcvd 83 85 86 82 79Dry Matter

g 100 100 100 100 100TCLP  Weight of Sample Taken

pH Units 6.8 7.2 7.9 9 0 9.1TCLP Initial Sample pH

pH Units 1.6 1.6 1.7 1 9 2.1TCLP Acid Adjusted Sample pH

NaOH/Acetic acid
at pH 4.93 +/- 0.05

NaOH/Acetic acid
at pH 4.93 +/- 0.05

NaOH/Acetic acid
at pH 4.93 +/- 0.05

NaOH/Acetic acid
at pH 4.93 +/- 0.05

NaOH/Acetic acid
at pH 4.93 +/- 0.05

TCLP Extractant Type*

pH Units 4 9 4 9 4.9 4 9 4.9TCLP Extraction Fluid pH

pH Units 4 9 4.9 5.1 5 2 5.4TCLP Post Extraction Sample pH

Heavy metal screen level  As,Cd,Cr,Cu,Ni,Pb,Zn

mg/kg dry wt 5 6 15 25 37Total Recoverable Arsenic

mg/kg dry wt < 0.10 < 0.10 1.70 3.6 3.7Total Recoverable Cadmium

mg/kg dry wt 1 16 41 43 50Total Recoverable Chromium

mg/kg dry wt 11 8 290 520 750Total Recoverable Copper

mg/kg dry wt 41 21 2,400 4,100 4,300Total Recoverable Lead

mg/kg dry wt 12 13 36 64 71Total Recoverable Nickel

mg/kg dry wt 62 52 1,550 2,500 3,000Total Recoverable Zinc

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt < 0.03 < 0.03 0.22 0.34 0.25Acenaphthene

mg/kg dry wt < 0.03 < 0.03 0.95 2.6 2.2Acenaphthylene

mg/kg dry wt 0.03 < 0.03 1.80 3.6 2.3Anthracene

mg/kg dry wt 0.09 < 0.03 10.6 27 19.9Benzo[a]anthracene

mg/kg dry wt 0.15 < 0.03 11.9 36 28Benzo[a]pyrene (BAP)

mg/kg dry wt 0.17 < 0.03 16.7 45 34Benzo[b]fluoranthene + Benzo[j]
fluoranthene

mg/kg dry wt 0.10 < 0.03 7.9 25 19.5Benzo[g h,i]perylene

mg/kg dry wt 0.08 < 0.03 6.7 18.1 14.1Benzo[k]fluoranthene

mg/kg dry wt 0.12 < 0.03 9.5 23 17.9Chrysene

mg/kg dry wt < 0.03 < 0.03 2.2 4.6 3.6Dibenzo[a,h]anthracene

mg/kg dry wt 0.30 0.03 28 55 39Fluoranthene

mg/kg dry wt < 0.03 < 0.03 0.30 0.54 0.39Fluorene

mg/kg dry wt 0.15 < 0.03 10.2 27 21Indeno(1,2,3-c,d)pyrene

mg/kg dry wt < 0.13 < 0.13 0.16 0.37 0.29Naphthalene

mg/kg dry wt 0.13 < 0.03 9.9 18.5 11.4Phenanthrene

mg/kg dry wt 0.30 0.03 23 48 36Pyrene
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Sample Type: Soil

Sample Name:

Lab Number:

HA01 S1 @ 0.3m
07-Oct-2015 3:10

pm

HA02 S1 @
0.5-0.7

07-Oct-2015

HA04 S1 @
0.4-0.6

07-Oct-2015

HA03 S2
@0.6-0.8

07-Oct-2015

1485865.1 1485865.2 1485865.3 1485865.4 1485865.5

HA03 S1 @
0.2-0.3

07-Oct-2015 1:30
pm

Sample Type: Aqueous

Sample Name:

Lab Number:

HA01 S1 @ 0.3m
[TCLP extract]

HA02 S1 @
0.5-0.7  [TCLP

extract]

HA04 S1 @
0.4-0.6  [TCLP

extract]

HA03 S2
@0.6-0.8  [TCLP

extract]
1485865.6 1485865.7 1485865.8 1485865.9 1485865.10

HA03 S1 @
0.2-0.3  [TCLP

extract]

Individual Tests

g/m3 < 0.0042 < 0.0042 0.132 0.176 0.086Total Antimony

g/m3 < 0.11 < 0.11 0.54 0.76 0.92Total Boron

g/m3 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010Hexavalent Chromium*

g/m3 < 0.42 0.61 < 0.42 < 0.42 < 0.42Total Iron

g/m3 < 0.0021 < 0.0021 < 0.0021 < 0.0021 < 0.0021Total Mercury

g/m3 < 0.0022 < 0.0022 < 0.0022 < 0.0022 < 0.0022Total Silver

g/m3 < 0.011 < 0.011 < 0.011 < 0.011 < 0.011Total Tin

Heavy metals, totals, screen As,Cd,Cr,Cu,Ni,Pb,Zn

g/m3 < 0.021 < 0.021 0.024 0 036 0.033Total Arsenic

g/m3 < 0.0011 < 0.0011 0.0134 0.036 0.028Total Cadmium

g/m3 < 0.011 < 0.011 < 0.011 < 0.011 < 0.011Total Chromium

g/m3 < 0.011 < 0.011 0.31 0.50 1.67Total Copper

g/m3 0.0124 0.0025 4 9 11.3 6.9Total Lead

g/m3 < 0.011 < 0.011 0.045 0.044 0.060Total Nickel

g/m3 0.094 0.043 9.8 14.6 16.8Total Zinc

Polycyclic Aromatic Hydrocarbons Screening in Water, By Liq/Liq

g/m3 < 0.00010 < 0.00010 0.00020 0.00021 0.00027Acenaphthene*

g/m3 < 0.00010 < 0.00010 < 0.00010 0.00056 < 0.00010Acenaphthylene

g/m3 < 0.00010 < 0 00010 0.00021 0.00056 0.00032Anthracene

g/m3 < 0.00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Benzo[a]anthracene

g/m3 < 0.00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Benzo[a]pyrene (BAP)

g/m3 < 0.00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Benzo[b]fluoranthene + Benzo[j]
fluoranthene

g/m3 < 0 00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Benzo[g,h,i]perylene

g/m3 < 0.00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Benzo[k]fluoranthene

g/m3 < 0.00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Chrysene

g/m3 < 0.00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Dibenzo[a,h]anthracene

g/m3 < 0.00010 < 0.00010 0.00082 0.00156 0.00148Fluoranthene

g/m3 < 0.0002 < 0.0002 0.0002 0.0004 0.0003Fluorene

g/m3 < 0.00010 < 0.00010 < 0.00010 < 0.00010 < 0.00010Indeno(1,2,3-c,d)pyrene

g/m3 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005Naphthalene

g/m3 < 0.0004 < 0.0004 0.0018 0.0037 0.0029Phenanthrene

g/m3 < 0.0002 < 0.0002 0.0006 0.0013 0.0012Pyrene

Lab No: 1485865 v 2 Hill Laboratories Page 2 of 3

Analyst's Comments

Appendix No 1 - Chain of Custody

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil

Test Method Description Default Detection Limit Sample No

Individual Tests

1-5Environmental Solids Sample
Preparation

Air dried at 35°C and sieved, <2mm fraction.
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

1-5Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

1-5Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. -
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Sample Type: Soil

Test Method Description Default Detection Limit Sample No

1-5Heavy metal screen level
As,Cd,Cr,Cu,Ni,Pb,Zn

Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion,
ICP-MS, screen level.

0.10 - 4 mg/kg dry wt

1-5Polycyclic Aromatic Hydrocarbons
Screening in Soil

Sonication extraction, Dilution or SPE cleanup (if required), GC-
MS SIM analysis (modified US EPA 8270). Tested on as
received sample.
[KBIs:5786,2805,2695]

0.010 - 0.05 mg/kg dry wt

1-5TCLP Profile* Extraction at 30 +/- 2 rpm for 18 +/- 2 hours, (Ratio 1g sample :
20g extraction fluid). US EPA 1311

-

TCLP Profile

1-5TCLP  Weight of Sample Taken Gravimetric. US EPA 1311. 0.1 g

-5TCLP Initial Sample pH pH meter. US EPA 1311. 0.1 pH Units

1-5TCLP Acid Adjusted Sample pH pH meter. US EPA 1311. 0.1 pH Units

1-5TCLP Extractant Type* US EPA 1311. -

1-5TCLP Extraction Fluid pH pH meter. US EPA 1311. 0.1 pH Units

1-5TCLP Post Extraction Sample pH pH meter. US EPA 1311. 0.1 pH Units

Sample Type: Aqueous

Test Method Description Default Detection Limit Sample No

Individual Tests

6-10Total Digestion of Extracted Samples* Nitric acid digestion. APHA 3030 E 22nd ed. 2012 (modified). -

6-10Total acid digest for Silver analysis Boiling nitric / hydrochloric acid digestion (5:1 ratio). APHA 3030
F (modified) 22nd ed. 2012.

-

6-10Total Antimony Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 22nd

ed. 2012.
0.0042 g/m3

6-10Total Boron Nitric acid digestion, ICP-MS, screen level. APHA 3 25 B 22nd

ed. 2012.
0.11 g/m3

6-10Hexavalent Chromium* Diphenylcarbazide colorimetry.  Discrete A alyser. APHA 3500
Cr B (modified from manual analysis) 22nd ed  2012.

0.010 g/m3

6-10Total Iron Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 22nd

ed. 2012.
0.42 g/m3

6-10Total Mercury Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 22nd

ed. 2012.
0.0021 g/m3

6-10Total Silver Boiling nitric / hydrochloric acid digestion (5:1 ratio), ICP-MS,
screen level. APHA 3125 B 22nd ed. 2012.

0.0022 g/m3

6-10Total Tin Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 22nd

ed. 2012.
0.011 g/m3

6-10Heavy metals, totals, screen
As,Cd,Cr,Cu,Ni,Pb,Zn

Nitric acid digestion, ICP-MS, screen level 0.0011 - 0.021 g/m3

6-10Polycyclic Aromatic Hydrocarbons
Screening in Water, By Liq/Liq*

Liquid / liquid extraction, SPE (if required), GC-MS SIM analysis
[KBIs:4736,2695]

0.00010 - 0.0005 g/m3

Lab No: 1485865 v 2 Hill Laboratories Page 3 of 3

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

This report must not be reproduced, except in full, without the written consent of the signatory.

Caro  Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental Division
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Tonkin & Taylor Ltd 
Soil Contamination Investigation Report,  
Fletchers EQR 

24 September 2015 
Job No: 52040.010 

 Preliminary historical review involving a review of the ECan LLUR statement and historical
aerial photographs currently held on the ECan GIS system;

 Site inspection and soil sampling at three locations within the areas of proposed soil
disturbance;

 Collection of soil samples and scheduling of testing of these for key contaminants associated
with landfilling activities to assess contaminant levels in soil to be disturbed and potentially
disposed during the garage repairs; and

 Preparation and issue of this letter report.

The historical review, field investigations and reporting has been undertaken by a suitably qualified 
contaminated land specialist in accordance with the Resource Management National Environmental 
Standards for Assessing and Managing Contaminants in Soil to Protect Human Health (NES Soil) 
Regulations (2011) and the associated Users’ Guide (2012). 

4 Preliminary historical review 

The ECan LLUR statement indicates that the subject site is within the much larger footprint of the 
Hawford Road Closed Landfill that was filled between 1900 to the 1930s.  The LLUR statement 
includes investigation information from a number of properties within the former landfill footprint 
that indicates it contains traces of ceramic, glass, metal, brick, charcoal and other rubbish, up to 
approximately 2 m depth below the existing ground surface level bgl).   

The former landfill footprint is also recorded as an unidentified shallow landfill on a Christchurch City 
Council " .  

A review of historical aerial photographs available on the ECan GIS confirms the site was 
undeveloped in the 1941 photograph (the earliest available).  No evidence of landfilling was 
apparent in 1941, however this photograph was taken after the landfilling is thought to have 
occurred.  The current dwelling and garage are visible on the site in the 1946 aerial photograph. 

5 Field investigations 

5.1 Soil sampling procedures 

The field investigation was undertaken on 04 September 2015 following the preliminary historical 
review.   

Soil sampling was undertaken by hand auguring at three locations (refer Figure 1, Appendix A).  The 
hand auger boreholes were extended to a maximum depth of 1.0 m bgl.  

Soil sampling was undertaken by the Contaminated Land Specialist according to the requirements of 
the NES Soil and the CLMG No. 51.  All soil samples were collected according to the following 
procedure  

 Soil samples were collected as discrete samples from the following depths: 0.1 m, 0.4 m, 1.0 m
and 1.2 m bgl;

 The materials encountered were described in accordance with the NZ Geotechnical Society
publication “Guidelines for the classification and field description of soils and rocks for
engineering purposes”;

 Freshly gloved hands were used to collect soil and the samples were placed immediately into
the appropriate laboratory supplied sample containers;

1 Ministry for the Environment, 2011:  Contaminated Land Management Guideline No.5 – Site Investigation and Analysis of 
Soils. 
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Tonkin & Taylor Ltd 
Soil Contamination Investigation Report,  
Fletchers EQR 

24 September 2015 
Job No: 52040.010 

 

 Equipment used to collect the samples was decontaminated between sample locations using 
clean water and Decon 90 (a phosphate-free detergent) rinses; and 

 Samples were shipped in chilled container to IANZ-certified Hill Laboratories under chain of 
custody documentation. 

5.2 Observations 

The auger boreholes encountered the following soil profile: 

 Topsoil with trace fine gravels, brown from 0 – 0.3 m bgl; overlying; 

 Gravelly SAND fill, brownish black within inclusions of charcoal, brick, glass and concrete to 
the base of the investigation at 1.5 m bgl. 

Orange and pink discolouration was noted in the soils from 0.3 - 0.8 m bgl at two sampling locations 
(HA 1 and HA 2).  No asbestos containing materials (ACM) were observed.   

6 Laboratory testing and acceptance criteria 

Selected soil samples were tested for contaminants associated with landfilling activities (metals and 
polycyclic aromatic hydrocarbons) at IANZ-accredited Hills Laboratory.  Given the presence of fill 
materials testing of soils for asbestos presence/ absence was also included. 

A summary of the laboratory test results are provided in Table 1 below with full laboratory 
transcripts attached in Appendix A.  

The results in Table 1 have been evaluated against the following criteria: 

 NES Soil contaminant standards for a commercial land use with respect to protection of 
workers during the soil disturbance; 

 Published background levels for the Canterbury area to assess potential for surplus soil to be 
disposed to cleanfill; and 

 Burwood landfill acceptance criteria which are based on recreational land use criteria. 

Table 1:  Soil results –  (mg/kg)  

Sample ID Arsenic Cadmium Chromium Copper Lead Nickel Zinc BaP (eq)1 Asbestos 

HA1 – 0.1 11 1.02 27 142 980 29 670 8.328 ND 

HA1 – 0.4 65 10.2 77 800 7,300 92 10,700 25.481 Chrysotile, 
loose  fibres 

HA1 – 1.0 36 2.9 50 1,670 3,000 81 2,900 87.2 Chrysotile & 
Amosite, 

loose fibres 

HA2 – 1.2 54 1.84 250 890 3,300 118 1,880 13.92 - 

H 3 – 0.1 17 1.28 28 141 1,170 33 840 8.588 Chrysotile, 
debris 

HA3 – 0.4 24 2.8 40 540 2,800 76 1,910 75.09 ND 

HA3 – 1.0 - - - - - - - - ND 

Average soil 
concentration 

34.5 3.3 78.7 697.2 3,091.7 71.5 3,150 36.4 - 

Expected 
Background2 

16.3 0.2 20.1 19.5 128.8 18 166.8 0.923 - 

Outdoor worker 
(unpaved)4 

70 1,300 6,300 NL 3,300 6,0005 400,0005 35 - 
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Sample ID Arsenic Cadmium Chromium Copper Lead Nickel Zinc BaP (eq)1 Asbestos 

Burwood 
Landfill6 

80 400 2,700 NL 880 600 14,000 40 - 

Notes: 

Bold indicates that published or expected natural background concentrations are exceeded;  

Underline indicates that the outdoor worker (unpaved) criteria are exceeded; 

Italics indicates that the Burwood Landfill acceptance criteria are exceeded; 

ND – Non Detect; 
1 Only the calculated BaP equivalent shown in the table above.  The soil samples were analysed for a full suite of polycyclic 
aromatic hydrocarbons; 
2 ECan GIS, Trace elements Level 2; 
3 Background Concentrations of polycyclic aromatic hydrocarbons in Christchurch urban soils Report No. R07/19, July 2007;  
4 MfE 2011, NES Users’ Guide, Soil Contaminant Standards, Outdoor worker (unpaved); 
5 ASC NEPM Toolbox – Update February 2014 - http://www.scew.gov.au/node/941#hils; 
6 CCC, Burwood Landfill acceptance criteria. 

7 Results findings 

Evaluation of the laboratory results against the acceptance criteria indicates: 

 All six soil samples contained cadmium, chromium, copper, lead, nickel and zinc that exceeded 
published background concentrations.  Five of the six soil samples contained arsenic that 
exceeded  published background concentrations; 

 All six of the soil samples exceeded the published background concentrations for BaP (eq); 

 The average soil concentration for BaP (eq) exceeded the published background 
concentration; 

 Three out of the six samples exceeded the commercial land-use standards (to assess worker 
health and safety) for either lead and/or BaP (eq).  Exceedances were in samples collected 
from 0.4 m depth bgl or deeper; 

 All six soil samples exceeded the criteria for disposal to Burwood Landfill for lead.  In addition 
two of the six samples tested fo  BaP (eq)exceeded the acceptance criteria for disposal to 
Burwood Landfill; and 

 Three out of the six soil samples tested positive for the presence of asbestos, including one 
sample from surface. 

8 Implications for repair works 

The findings of the historical review and soil testing described in the previous section indicates: 

 Fill material is present across the site which contains contaminant levels that exceed worker 
protection levels and Burwood managed fill criteria.  It is suggested, therefore, that soil 
disturbance and soil disposal be kept to a minimum during the repair works.  Where possible, 
the design and approach of the repair programme should be designed to reduce the 
associated soil disturbance; 

 Excess soil from the site cannot be disposed of as cleanfill or managed fill (Burwood) due the 
presence of asbestos, metals and BaP (eq).  Disposal to a licensed landfill (Kate Valley) will be 
required;  

 Pre-treatment of surplus soils may be required prior to disposal to a licensed landfill to reduce 
the leachability of lead and BaP.  This could involve the addition of lime to raise the pH of the 
soil.  Further testing of the surplus excavated soils to determine the leachability, using the 
Toxicity Characteristic Leaching Potential (TCLP) methodology, will be required prior to 
disposal to determine whether pre-treatment is required.  There may be sufficient soil sample 
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remaining from the soil testing undertaken to allow for this additional testing to be 
undertaken.  Please confirm the volume and location of soil to be taken offsite and advice 
whether you wish us to organise this testing to be undertaken;  

 Quantitative testing of asbestos content in soils is required to enable a risk based assessment
in regards to worker health and safety.  If asbestos is present at levels above the risk based
acceptance criteria of 0.001%2, the works would be notifiable to Worksafe and will be deemed
restricted works as per the Asbestos Regulation (1998)3.  We are available to undertake
quantitative testing if you require, otherwise works will need to be undertaken as restricted
works in the absence of this data;

 Assessment of residential land use is outside the scope of this report, however given the
contaminant levels present the Sub-Contractor undertaking the works will need to ensure no
exposed fill materials are left at surface on completion of the repair works.  Further
investigation would be required to assess risk to residents; and

 A site management plan will be required to inform the site Contractors on health and safety
and material handling procedures and earthworks controls during the repair works.  The
works should not start onsite until the SMP has been made available and procedures put in
place by the Contractor.  We are available to create a site management plan if you require.
The SMP will also set out procedures for managing any unexpected contamination, such as
free phase oil or buried structures.

2 Western Australian Department of Health, 2009:  Guidelines for the Assessment, Remediation and Management of 
Asbestos-Contaminated Sites in Western Australia. 

3 Health and Safety in Employment Act 1992 and Health and Safety in Employment (Asbestos) Regulations 1998. 
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Appendix A : Sampling information 

 Figure 1 

 Laboratory transcripts 
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Figure 1:  Sampling locations at . Image sourced from Google Earth Pro 
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R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in
the International Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement
(ILAC-MRA) this accreditation is internationally recognised.
The tests reported herein have been performed in accordance with he terms of accreditation, with the exception of
tests marked *, which are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 3

Client:
Contact: Lucy Hine

C/- Tonkin & Taylor
PO Box 13055
CHRISTCHURCH 8141

Tonkin & Taylor Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1471932
05-Sep-2015
14-Sep-2015

52040.01 
Lucy Hine

SPv1

Sample Type: Soil

Sample Name:

Lab Number:

.1m
04-Sep-2015 4:00

pm

 - 0.4m
04-Sep-2015 4:00

pm

 - 1.2m
04-Sep-2015 4:00

pm

- 0.1m
04-Sep-2015 4:00

pm
1471932.1 1471932.2 1471932.3 1471932.6 1471932.7

- 1.0m
04-Sep-2015 4:00

pm

Individual Tests

g/100g as rcvd 76 73 83 77 76Dry Matter

Heavy metal screen level  As,Cd,Cr,Cu,Ni,Pb,Zn

mg/kg dry wt 11 65 36 54 17Total Recoverable Arsenic

mg/kg dry wt 1.02 10.2 2.9 1.84 1.28Total Recoverable Cadmium

mg/kg dry wt 27 77 50 250 28Total Recoverable Chromium

mg/kg dry wt 142 800 1,670 890 141Total Recoverable Copper

mg/kg dry wt 980 7,300 3,000 3,300 1,170Total Recoverable Lead

mg/kg dry wt 29 92 81 118 33Total Recoverable Nickel

mg/kg dry wt 670 10 700 2,900 1,880 840Total Recoverable Zinc

Asbestos in Soil

g 89.9 113.3 83.4 - 106.3As Received Weight

g 68 8 83.8 69.7 - 80.8Dry Weight

g ashed wt Entire Fraction Entire Fraction Entire Fraction - Entire Fraction<2mm Subsample Weight

Asbestos NOT
detected.

Chrysotile (White
Asbestos)
detected.

Amosite (Brown
Asbestos) and

Chrysotile (White
Asbestos)
detected.

- Chrysotile (White
Asbestos)
detected.

Asbestos Presence / Absence

- Loose F bres Loose F bres - ACM DebrisDescription of Asbestos Form

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt 0.06 0.20 0.31 0.05 0.08Acenaphthene

mg/kg dry wt 0.47 1.50 5.6 0.87 0.64Acenaphthylene

mg/kg dry wt 0.53 3.2 7.1 0.67 0.70Anthracene

mg/kg dry wt 4 2 14.6 42 6 9 5.0Benzo[a]anthracene

mg/kg dry wt 5.7 16.3 53 8.8 5.7Benzo[a]pyrene (BAP)

mg/kg dry wt 6.1 19.7 59 9.1 6.9Benzo[b]fluoranthene + Benzo[j]
fluoranthene

mg/kg dry wt 4.5 11.6 55 7.6 4.6Benzo[g,h i]perylene

mg/kg dry wt 2.7 8.4 25 4 0 2.8Benzo[k]f uoranthene

mg/kg dry wt 3.8 12.1 37 3.6 4.0Chrysene

mg/kg dry wt 0.78 2.9 14.3 2.1 0.84Dibenzo[a,h]anthracene

mg/kg dry wt 9 0 31 83 9.4 9.8Fluoranthene

mg/kg dry wt 0.08 0.38 0.41 0.05 0.11Fluorene

mg/kg dry wt 4 2 15.8 61 8 9 4.4Indeno(1,2,3-c,d)pyrene

mg/kg dry wt 0.15 0.41 0.95 0.22 0.16Naphthalene

mg/kg dry wt 2 9 13.3 28 1.41 3.3Phenanthrene

mg/kg dry wt 9.1 30 83 12.0 9.6Pyrene
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Sample Type: Soil

Sample Name:

Lab Number:

 - 0.4m
04-Sep-2015 4:00

pm

 - 1.0m
04-Sep-2015 4:00

pm
1471932.8 1471932.9

Individual Tests

g/100g as rcvd 85 - - - -Dry Matter

Heavy metal screen level  As,Cd,Cr,Cu,Ni,Pb,Zn

mg/kg dry wt 24 - - - -Total Recoverable Arsenic

mg/kg dry wt 2.8 - - - -Total Recoverable Cadmium

mg/kg dry wt 40 - - - -Total Recoverable Chromium

mg/kg dry wt 540 - - - -Total Recoverable Copper

mg/kg dry wt 2,800 - - - -Total Recoverable Lead

mg/kg dry wt 76 - - - -Total Recoverable Nickel

mg/kg dry wt 1,910 - - - -Total Recoverable Zinc

Asbestos in Soil

g 117.7 110.2 - - -As Received Weight

g 98.5 81.8 - -Dry Weight

g ashed wt Entire Fraction Entire Fraction - - -<2mm Subsample Weight

Asbestos NOT
detected.

Asbestos NOT
detected.

- - -Asbestos Presence / Absence

- - - - -Description of Asbestos Form

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt 0.81 - - -Acenaphthene

mg/kg dry wt 4.3 - - -Acenaphthylene

mg/kg dry wt 6.8 - - - -Anthracene

mg/kg dry wt 40 - - - -Benzo[a]anthracene

mg/kg dry wt 49 - - - -Benzo[a]pyrene (BAP)

mg/kg dry wt 48 - - - -Benzo[b]fluoranthene + Benzo[j]
fluoranthene

mg/kg dry wt 36 - - - -Benzo[g,h,i]perylene

mg/kg dry wt 22 - - - -Benzo[k]fluoranthene

mg/kg dry wt 29 - - - -Chrysene

mg/kg dry wt 9.3 - - - -Dibenzo[a,h]anthracene

mg/kg dry wt 90 - - - -Fluoranthene

mg/kg dry wt 1.12 - - - -Fluorene

mg/kg dry wt 46 - - - -Indeno(1,2,3-c,d)pyrene

mg/kg dry wt 1.08 - - - -Naphthalene

mg/kg dry wt 42 - - - -Phenanthrene

mg/kg dry wt 86 - - - -Pyrene

Lab No: 1471932 v 1 Hill Laboratories Page 2 of 3

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil

Test Method Description Default Detection Limit Sample No

Individual Tests

1-3, 6-8Environmental Solids Sample
Preparation

Air dried at 35°C and sieved, <2mm fraction.
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

1-3, 6-8D y Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

1-3, 6-8Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. -

1-3, 6-8Heavy metal screen level
As,Cd,Cr,Cu,Ni,Pb,Zn

Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion,
ICP-MS, screen level.

0.10 - 4 mg/kg dry wt

1-3, 6-8Polycyclic Aromatic Hydrocarbons
Screening in Soil

Sonication extraction, Dilution or SPE cleanup (if required), GC-
MS SIM analysis (modified US EPA 8270). Tested on as
received sample.
[KBIs:5786,2805,2695]

0.010 - 0.05 mg/kg dry wt

Asbestos in Soil

19-D-02771

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82

s 9(2)(a) s 9(2)(a)



Sample Type: Soil

Test Method Description Default Detection Limit Sample No

1-3, 7-9As Received Weight Measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

0.1 g

1-3, 7-9Dry Weight Sample dried at 100 to 105°C, measurement on balance.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch.

0.1 g

1-3, 7-9<2mm Subsample Weight Sample ashed at 400°C, weight of <2mm sample fraction taken
for asbestos identification if less than entire fraction. Analysed at
Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch.

-

1-3, 7-9Asbestos Presence / Absence Examination using Low Powered Stereomicroscopy followed by
'Polarised Light Microscopy' including 'Dispersion Staining
Techniques'.  Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch. AS 4964 (2004) - Method for the
Qualitative Identification of Asbestos in Bulk Samples.

-

1-3, 7-9Description of Asbestos Form Description of asbestos form and/or shape if present. -

Lab No: 1471932 v 1 Hill Laboratories Page 3 of 3

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

This report must not be reproduced, except in full, without the written consent of the signatory.

Graham Corban MSc Tech (Hons)
Client Services Manager - Environmental Division
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central area of drainage excavation) was found to comprise fill with waste materials and elevated 
concentrations of contaminants associated with landfilling; metals and polyaromatic hydrocarbons. 
No asbestos was detected in the samples tested.  

In February 2016, Fletchers EQR requested T+T undertake further investigation works to assess the 
soil contaminant concentrations within the western part of the drainage works which were 
completed in November 2015. We understand Fletchers EQR require information to assess the 
implications of the drainage works completed in November 2015, particularly in terms of worker 
protection and possible environmental effects. 

3 Scope of work 

To assess contaminant levels in soil in the completed western area of drainage works, we undertook 
the following scope of works: 

 A site walkover assessment and collection of soil samples by hand augering boreholes at four 
(4) locations beside the western drainage repair works alignment;   

 Clearance of sampling locations for buried services prior to hand augering; 

 Geological logging of soils to the targeted hand augered borehole depth of 1.2 m below 
ground level (bgl). The depth of sampling was determined by the invert of the completed 
drainage line; 

 Reinstatement of the asphalt paving following the works; and 

 Scheduling of laboratory testing based on observations made during the investigation and 
preparation of this letter report detailing the analytical results findings and implications 
related to the drainage works completed by the drainage works subcontractor. 

4 Field investigations 

Field investigations were undertaken on 12 February 2016. Samples were collected from four hand 
augered boreholes adjacent to the western drainage line at a spacing of approximately 6 m. The 
location of the hand augered boreholes (HA1 – HA4) and the location of the completed drainage 
area is shown in Figure 1 (Appendix A)   

The hand augered boreholes were extended to a maximum target depth of 1.2 m bgl (three of the 
four hand augers hit refusal before achieving target depth) and one to five samples collected in each 
hole (depending on borehole depth) to characterise soils encountered.  

4.1 Soil sampling procedures 

Soil sampling was undertaken according to the requirements of the NES Soil and the CLMG No. 52.  
Soil samples for chemical testing were collected according to the following procedure: 

 Soil samples were taken as discrete samples regular intervals within the borehole; 

 Freshly gloved hands were used to collect soil and the samples were placed immediately into 
the appropriate laboratory supplied sample containers; 

 Equipment used to collect the samples was decontaminated between sample locations using 
clean water and Decon 90 (a phosphate-free detergent) rinses; and 

                                                           
2 Ministry for the Environment, 2011:  Contaminated Land Management Guideline No.5 – Site Investigation and Analysis of 

Soils. 
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 Samples were shipped in chilled container to IANZ-certified Hills Laboratories under chain of 
custody documentation. 

Due to sampling restrictions, soil sampling for semi-quantitative analysis of asbestos was not able to 
be conducted in exact accordance with procedures outlined in the WA Guidelines3. The sampling 
procedure was as follows:  

 Discrete 500 ml soil samples were collected with freshly gloved hands and transferred into 
laboratory provided jars. The discrete samples were sent to Precise for semi-quantitative 
testing; 

 Sampling equipment used to collect the samples was decontaminated between sample 
locations using clean water and Decon 90 (a phosphate-free detergent) rinses; and 

 Samples were shipped to IANZ-accredited Precise Consulting and Laboratory (Precise) under 
chain of custody documentation for semi-quantitative asbestos analysis. 

Soils encountered were logged in accordance with the NZ Geotechnical Society publication 
“Guidelines for the classification and field description of soils and rocks for engineering purposes”. 

4.2 Observations 

The following soil profile was recorded in the hand augered boreholes: 

 HA1 – Fill comprising sand with some gravel to gravelly sand from surface to 0.6 m bgl and 
gravelly sand from 0.6 to 0.7 m bgl. Glass and ceramic fragments noted from 0.4 to 0.7 m bgl. 
Target depth of 1.2 m bgl was not achieved as refusal on gravels occurred at 0.7 m bgl; 

 HA 2 – Fill comprising organic silt with minor sand from surface to 0.1 m bgl. Refusal occurred 
at 0.1 m bgl on dense gravels. No evidence of contamination or anthropogenic material was 
encountered; 

 HA3 – Fill comprising organic silt with minor sand and trace gravels from surface to 0.3 m bgl, 
sand from 0.3 to 0.4 m bgl and silty sand with minor gravel 0.4 to 0.5 m bgl. Refusal on gravels 
occurred at 0.5 m bgl. No evidence of contamination or anthropogenic material was 
encountered; and 

 HA4 – Fill comprising sand from surface to the target depth of 1.2 m bgl. No evidence of 
contamination or anthropogenic material was encountered.    

No visual or olfactory evidence of contamination was noted, other than evidence of waste materials 
in HA1.  No suspected asbestos containing materials (ACM) were observed in the boreholes. 

5 Laboratory testing and acceptance criteria 

Eight samples were selected for testing for contaminants associated with landfilling (metals and 
polyaromatic hydrocarbons (PAHs)), and four samples tested for asbestos. A duplicate sample was 
tested for metals only.  

A summary table of the laboratory test results is provided in Appendix B with full laboratory 
transcripts provided in Appendix C.  

The results have been evaluated against the following criteria: 

                                                           
3 Western Australia (WA) Department of Health (DOH), 2009. “Guidelines for the Assessment, Remediation and 

Management of Asbestos-Contaminated Sites in Western Australia”. 
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 NES Soil contaminant standards (SCS) for outdoor worker (unpaved) land use with respect to 
protection of workers during the soil disturbance; 

 WA acceptance criteria of 0.001% asbestos in soil on a weight for weight basis (w/w) that is 
applicable for all site uses. In respect of worker health and safety, in October 2014 Worksafe 
New Zealand4 stated disturbance of soils containing <0.001% asbestos would not be deemed 
restricted work under the Asbestos Regulations (1998)5; 

 Published background levels for the Canterbury area to assess potential for soil to be disposed 
to cleanfill; and 

 Burwood Landfill acceptance criteria (based on the NES Soil recreational land use criteria) 
applicable for soil disposal that does not meet cleanfill levels but for soils that do not contain 
asbestos. 

5.1 Quality assurance/quality control  

A duplicate sample was taken for quality assurance (QA) purposes and tested for metals. Overall, the 
duplicate pair showed good agreement for the contaminants tested; one analyte (arsenic) had a 
relative percentage difference (RPD) greater than 30%. The variation reflects the variability of the 
material observed (refer Section 4.2). The QA results are presented in Table 1 below and should be 
considered in the assessment of the data set: 

Table 1:  QA/QC analysis –  (mg/kg) 

Sample Arsenic Cadmium Chromium Copper Lead Nickel Zinc 

HA3 0.1 m  23 0.22 17 26 126 12 184 

HA3 0.1 m (duplicate) 12 0.17 17 30 114 14 158 

RPD (%) 63 26 0 14 10 15 15 

6 Results findings 

Evaluation of the laboratory results against the acceptance criteria indicates: 

 All samples from HA1 (the location in which waste materials were encountered) contained 
PAH and metal concentrations above published background levels. The concentrations of lead 
exceeded the outdoor worker (unpaved) SCS in one sample (from 0.6 m depth) and two 
samples (from 0 4 m and 0.6 m) exceeded the Burwood Landfill acceptance criteria. Semi-
quantitative asbestos analysis detected asbestos fibres in samples from 0.1 m and 0.6 m bgl. 
This precludes the disposal of the material to Burwood Landfill. Asbestos concentration within 
both these samples exceeded the Worksafe New Zealand criterion (0.001% weight for weight 
asbestos content);    

 In HA3 both sample depths contained PAH and metal concentrations above published 
background levels, however none exceeded the outdoor worker (unpaved) SCS or the 
Burwood Landfill criteria. Asbestos was not detected in the sample tested from this location; 
and 

 In HA4 only the surface soil sample contained metal and PAH concentrations above published 
background levels. Deeper soil (0.4 m and below) contained contaminant concentrations 
below published background concentrations. The surface soil sample did not exceed outdoor 

                                                           
4 Position Statement – remediating asbestos contaminated sites – Worksafe New Zealand (October 2014, second edition). 
5 Health and Safety in Employment Act 1992 and Health and Safety in Employment (Asbestos) Regulations 1998. 
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worker (unpaved) land use SCS or the Burwood Landfill criteria. Asbestos was not detected in 
the sample tested from this location. 

7 Implications for completed repair works 

The findings of the soil testing described in the previous section indicates: 

 Fill material is present adjacent to the completed drainage section and although variable 
laterally and vertically is likely to be relatively representative of materials excavated from the 
trench during the drainage works. From the investigation undertaken it appears that the 
historic filling at the site was variable, with a pocket of gravelly fill with waste materials 
encountered at surface in the centre of the drainage works line (around HA1). The shallow 
soils disturbed by the drainage excavation works to the western and eastern6, side of this area 
appear to comprise sand and silt fill; 

 The gravelly fill with waste in HA1 contains contaminant levels that exceed worker protection 
levels (lead and asbestos) and exceed the acceptance criteria for disposal to Burwood Landfill. 
Surplus soil of this type that required offsite disposal would have to have been to a suitably 
licensed facility (Kate Valley is currently the only licensed landfill in the Canterbury region that 
accepts asbestos-contaminated materials); 

 The sand and silt fill encountered in the western and eastern areas of the completed drainage 
section contained low levels of contaminants, generally restricted to surface soils;  

 As asbestos concentrations within HA1 exceeded the Worksafe New Zealand criterion, the 
repair works in that area would have required controls commensurate with  restricted works 
as set out in the Asbestos regulations (1998) and observed by a person holding a certificate of 
competence (CoC) under the regulation; and 

 Had testing prior to completion of the works been undertaken and the results similar to those 
above been found, a Site Management Plan (SMP) for ground contamination would have been 
required to set out procedures carrying out the works.  In the absence of an SMP, as a 
minimum FEQR’s internal set of health and safety procedures for working on HAIL sites would 
be required to have been followed during the course of the works. 

  

                                                           
6 Refer to T+T letter report dated 13 January 2016 for results. 
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8 Applicability 

This report has been has been commissioned by our client, Earthquake Commission for the sole 
benefit of Fletchers EQR, with respect to the particular brief given to us and it may not be relied 
upon in other contexts or for any other purpose, or by any person other than our client, without our 
prior written agreement. 
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Appendix A : Figure  

 Figure 1 
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Appendix B : Results table 
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Appendix C : Laboratory transcripts 

 Hill Laboratories – 1537275 

 Precise Consulting & Laboratory – J110534  

 Precise Consulting & Laboratory – J110670  
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Sample Type: Soil

Sample Name:

Lab Number:

0.4m
12-Feb-2016

0.1m
12-Feb-2016

11:15 am

0.8m
12-Feb-2016

11:30 am
1537275.7 1537275.8 1537275.9 1537275.10

0.4m 12-Feb-2016
11:20 am

Heavy Metals, Screen Level

mg/kg dry wt 0.24 0.25 < 0.10 < 0.10 -Total Recoverable Cadmium

mg/kg dry wt 16 17 13 13 -Total Recoverable Chromium

mg/kg dry wt 71 35 11 6 -Total Recoverable Copper

mg/kg dry wt 260 210 69 15.8 -Total Recoverable Lead

mg/kg dry wt 13 20 12 11 -Total Recoverable Nickel

mg/kg dry wt 210 220 101 46 -Total Recoverable Zinc

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt < 0.03 0.3 < 0.03 < 0.03 -Acenaphthene

mg/kg dry wt 0.13 1.9 < 0.03 < 0.03 -Acenaphthylene

mg/kg dry wt 0.12 3.9 < 0.03 < 0.03 -Anthracene

mg/kg dry wt 0.73 10.0 0.05 0.06 -Benzo[a]anthracene

mg/kg dry wt 1.26 10.1 0.09 0.09 -Benzo[a]pyrene (BAP)

mg/kg dry wt 1.30 10.4 0.09 0.07 -Benzo[b]fluoranthene + Benzo[j]
fluoranthene

mg/kg dry wt 0.84 4.9 0.07 0.05 -Benzo[g,h,i]perylene

mg/kg dry wt 0.53 4.0 0.04 0.03 -Benzo[k]fluoranthene

mg/kg dry wt 0.84 9.4 0.06 0.05 -Chrysene

mg/kg dry wt 0.18 1.1 0 02 0.03 -Dibenzo[a,h]anthracene

mg/kg dry wt 1.68 29 0.11 0.06 -Fluoranthene

mg/kg dry wt < 0.03 0.9 < 0.03 < 0.03 -Fluorene

mg/kg dry wt 1.04 5.7 0.07 0.04 -Indeno(1,2,3-c,d)pyrene

mg/kg dry wt < 0.13 1.3 < 0.12 < 0.12 -Naphthalene

mg/kg dry wt 0.47 28 0.04 < 0.03 -Phenanthrene

mg/kg dry wt 1.69 26 0.12 0.07 -Pyrene

Lab No: 1537275 v 1 Hill Laboratories Page 2 of 2

The following table(s) gives a brief description of the methods used to conduct t e analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sam le be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil

Test Method Description Default Detection Limit Sample No

1-3, 5-10Heavy Metals, Screen Level Dried sample  < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

1-3, 5, 7-10Polycyclic Aromatic Hydrocarbons
Screening in Soil

Sonication extraction, Dilution or SPE cleanup (if required), GC-
MS SIM analysis (modified US EPA 8270). Tested on as
received sample.
[KBIs:5786,2805,2695]

0.010 - 0.05 mg/kg dry wt

1-3, 5, 7-10Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

Th s report must not be reproduced, except in full, without the written consent of the signatory.

Graham Corban MSc Tech (Hons)
Client Services Manager - Environmental Division
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I hope that this is of assistance. If I have left any aspect that you wanted clarified unclear or unanswered, 

do let me know and I will do my best to remedy that. 

Yours sincerely 

ELIOT SINCLAIR & PARTNERS LTD 

 

Jens Zollhofer 

  

PhD, MSc, PGCertRS, CEnvP 

Jens.Zollhofer@eliotsinclair.co.nz 

JMZ:jmz  
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Community & Public Health, PO Box 1475, Christchurch  Telephone 03 364 1777  Facsimile 03 379 6125 

Christchurch Office:  PO Box 1475, Christchurch Telephone 03 364 1777   Ashburton Office:  PO Box 110, Ashburton  Telephone 03 307 6902
West Coast Office:  PO Box 443, Greymouth Telephone 03 768 1160 South Canterbury Office:  PO Box 510, Timaru  Telephone 03 687 2600

www.cph.co.nz 

Contaminated Sites Remediation Fund 
Ministry for the Environment  
Environment House 
23 Kate Sheppard Place, 
Wellington 

7th September 2018 

To Whom It May Concern 

Re:  Contaminated Land Remediation 

The Community and Public Health division of the Canterbury Distr ct Health Board 
have been working with Environment Canterbury and the Christchurch City Council 
regarding the contamination of multiple properties in , Christchurch since early 
2016. 

This situation is a significant health risk to residents  whose properties have been found 
to have exceptionally high concentrations of lead in the soil. The readily accessible 
exposure routes due to the contamination being present close to the surface and no 
physical controls between site users and the contaminated soil, heighten the risk.  

Contamination of the land with lead was confirmed by a Detailed Site Investigation 
earlier this year. Following this  the Medical Officer of Health Dr Ramon Pink 
recommended that the residents  risk of exposure to lead be assessed, based on the 
concentration of lead in the soil and on other risk factors including the ways in which 
residents use the land, high risk demographic groups including children, pregnant 
women and those with underlying health conditions. 

We have advised residents to only use raised vegetable gardens with soil from a 
trusted source, to raise any compost bins and to avoid using soil from the property for 
composting. Remediation of the contaminated soil would be the optimal long term 
solution to eliminate the risk of exposure. 

The CDHB supports Environment Canterbury’s application to the Contaminated Sites 
Remediation Fund and considers that this case would be a vital use of the CSRF. 

Kind Regards, 

Dr Ramon Pink 
Medical Officer of Health 
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Community & Public Health, PO Box 1475, Christchurch  Telephone 03 364 1777  Facsimile 03 379 6125 

Christchurch Office:  PO Box 1475, Christchurch Telephone 03 364 1777   Ashburton Office:  PO Box 110, Ashburton  Telephone 03 307 6902
West Coast Office:  PO Box 443, Greymouth Telephone 03 768 1160 South Canterbury Office:  PO Box 510, Timaru  Telephone 03 687 2600

www.cph.co.nz 

15th August 2019 

Contaminated Sites Remediation Fund 
Ministry for the Environment  
Environment House 
23 Kate Sheppard Place, 
Wellington 

To Whom It May Concern 

Dear Sir / Madam, 

Re:  Contaminated Land Remediation – proposal for funding from the 
Contaminated Sites Remediation Fund (CSRF) 

Community and Public Health, a division of Canterbury District Health Board (CDHB), 
wrote a letter in support (in September 2018) of Environment Canterbury’s application 
for funding for the remediation of contaminated residential sites in the suburb of 

 Christchurch 

It was pleasing to hear partial funding was allocated to the contaminated residential 
sites, however the difference between the cost of remediation and the funding provided 
will still be significant for many of the applicants. 

Due to the potentially significant public health risk to residents, the CDHB strongly 
urges the Ministry for the Environment to re-consider the funding allocation and fully 
fund the costs associated with the remediation of the properties. 

The ongoing financial pressure and stress experienced by residents, in addition to the 
physical risk of exposure to lead contamination, could negatively impact on their health. 

The CDHB supports Environment Canterbury’s reapplication to the Contaminated 
Sites Remediation Fund requesting 100% funding for remediation of the  
properties. 

Thank you for your consideration. 

Kind Regards, 

Dr Ramon Pink 
Medical Officer of Health 
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16 April 2019 

Conor Parker 
Environment Canterbury 
conor.parker@ecan.govt.nz 

Tēnā koe Conor, 

 Landfill – Invite to Stage 2 Contaminated Sites Remediation Fund 

Thank you very much for submitting your application entitled , which 
was received in Round 2 of the 2018/19 Contaminated Sites Remediation Fund (CSRF). 
We appreciate the amount of work involved in preparing an application and thank you 
for your patience in waiting for a decision.  

I am pleased to inform you that you are invited to proceed to Stage 2 of the funding 
process. The maximum funding available is up to over the duration of the 
project.  

Please note that conditions of funding have been identified during the assessment 
process. For your application, these are: 

 Receipt of letters of commitment from landowners required prior to signing the
deed of funding

 The funding amounts are allocated to the following sub-projects:
o Twelve pre-discovery properties - 
o
o

Requirements of Stage 2: 

Dur ng Stage 2, you will be required to submit a work programme, project budget and 
an annual work plan to the Ministry for the Environment (the Ministry).  You must 
develop these using Ministry templates, which will be provided to you shortly. The 
completed templates must demonstrate how you will deliver your project in sufficient 
detail to support the deed of funding. Funding is not guaranteed until each of these 
documents has been accepted by the Ministry and both parties have signed a deed of 
funding.  
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1. Introduction
1.1 General

This HSE plan relates to proposed intrusive works at the former  landfill at 
 Christchurch. The project area contains a number of residential

properties which lie on the site of a former landfill.

The provisions of this Health, Safety and Environment Plan (Project HSE Plan) are mandatory for every
person in GHD. The implementation of this Project HSE Plan facilitates delivery GHD’s core HSE principles:

 We are all empowered to stop unsafe acts

 We take responsibility for our own and each other’s safety

 We plan our work to prevent unsafe situations

 We improve by learning from our experiences

 Our suppliers and contractors support our vision and principles

GHD is totally committed to upholding and enforcing these principles that form the backbone of our HSE
Management System. The project manager retains the right to suspend/stop work for any infraction of this
Project HSE Plan. This may result in disciplinary action being taken against individual staff and GHD engaged
external suppliers.

This Project HSE Plan is to be read and implemented in consultation with and other GHD-specific HSE
Management System documentation including Hazard Guides as identified in the Job Safety Environmental
Analysis (JSEA) provided in Appendix A.

The scope of this plan includes the identification and control of security related matters.

1.2 Purpose

The functional HSE Management System documents that directly relate to GHD projects are detailed below.
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2 GHD | Project HSE Plan – Health, Safety, Environment and Security Plan

Figure 1-1 GHD’s Management System

This Project HSE Plan aims to identify the processes to be implemented for the management of health,
safety, environmental (HSE) within the agreed project scope. The Project HSE Plan has been developed to:

 Meet the requirements of GHD s Health Safety and Environment Policy

 Align with and deliver on the performance requirements of the HSE Management System

 Describe the processes n place to effectively manage the HSE operational elements of the
project

 Meet any other HSE requirements included in the project (e.g. legal, client etc)

This Project HSE Plan will be updated as necessary to address any additional activities or changes to GHD’s
business - changes or alterations will be registered in the document history within the management system
portal.

1.3 Referenced documents

A range of documents have been referenced in the development of this Project HSE Plan and are tabulated
below.
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Table 1-1 Document Titles
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6 GHD | Project HSE Plan – Health, Safety, Environment and Security Plan

themselves to the soil without adequate protection, and that the soil does not contaminate the
surface of the site.

 Soil vapour – staff on site will need to be protected from exposure to soil vapours

 Traffic – traffic from the surrounding roads, along  and from driveways will pose a
hazard to workers on site.

 Driving – care will be required going to and from site.

 Exposure – works will be undertaken in summer, temperatures may exceed 25°C for much of the
time work will be undertaken on site. Risks include heatstroke and sunburn.

 Noise – noise generated by works will need to be managed

Figure 1-2 Location of Site
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GHD | Project HSE Plan – Health, Safety, Environment and Security Plan 7

Figure 1-3: View from Elevated South West portion of the site, looking
north

1.5 Scope of work

The following scope of work is proposed to be conducted at the site:

 Stage 1: Service clearance and gaining site access

 Stage 2: Intrusive works – Drilling, window sampling and hand auguring with soil sample
collection

1.5.1 Stage 1: Service clearance and gaining site access

Site access will be negotiated with the landowners before work is undertaken on site. GHD will undertake a
pre-assessment using B4UDig and private plans from Christchurch City Council and use Underground Service
Locators (USL) to locate any underground services in the area to be sampled. Services will not be marked but
assessed as to where they run compared to our proposed sample locations. A peg or small amount of spray-
paint will be used to indicate the sampling location.

1.5.2 Stage 2: Intrusive works

The following intrusive works will be undertaken:

 13 bores using a small drilling rig to a maximum of 5 m below ground level (bgl)

 15 bores using a window sampler to a maximum of 5 m bgl.

 13 shallow bores using a hand auger to a maximum of 1 – 2 m bgl.

A sampling plan has been developed to delineate the extent of the landfill, measure the levels of
contamination and to fill data gaps where there is sparse information. Sample locations are shown in figure
1-4 below. Rationales for sampling activities on individual properties are included in Table 1-2 below.

All drilling and window sampling will be supervised by a GHD scientist. Correct PPE will be used to prevent
staff from being exposed to contaminated soil, PID and LEL monitors will be used during the works to
monitor the health of the workers on site. Full details are included in the JSEA.

At each hole, if on grassed areas, a neat square of turf will be carefully cut and laid to one side. Soil
displaced during the drilling will be placed onto an impervious sheet to prevent spreading any potential
contamination and will be reinstated as soon as possible and the turf will be replaced.
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10 GHD | Project HSE Plan – Health, Safety, Environment and Security Plan

Figure 1-4: Map of Sampling Locations
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2. Leadership, commitment and
accountability
2.1 Health, safety and environment policy

The Project HSE Plan has been established to facilitate works undertaken which have the potential to
impact health, safety and environment. The works will be undertaken in a manner that meets or exceeds
the intent of:

 Jurisdictional HSE Legislation, regulations and relevant advisory standards, Codes of Practice
(CoP) and guidance notes.

 GHD Health, Safety and Environment Policy.

 GHD Health, Safety and Environment Management System.

 Client or site specific Health, Safety and Environmental (HSE) requirements.

2.1.1 Project health safety environment objectives and expectations

Consistent with the GHD Health, Safety and Environment Policy, the HSE objectives and expectations for
the project are:

 To give HSE priority over all our activities and to intervene when an unsafe act or unsafe
condition is observed.

 Zero harm to project staff, external suppliers and visitors, zero impact to the surrounding
environment and community and zero damage to property (include plant/machinery and
equipment).

 To identify and implement HSE legislation, regulations and codes of practice applicable to the
project.

 To establish and maintain operational procedures that identify hazards associated with the
work carried out and to implement effective mitigation measures.

 To provide adequate emergency response to incidents and to ensure that all incidents are
properly investigated and reported and appropriate corrective/preventative actions are taken
and evaluated.

 To outline key performance indicators to monitor performance and report HSE matters to all
relevant stakeholders.

 To ensure roles and responsibilities are clearly identified and communicated to each individual
involved in the project.

 To establish project specific training requirements to enable all stakeholders to be competent
to perform tasks safely, to be aware of and understand HSE hazards and risks associated with
their work activities and the control measures necessary to manage them.

 To engage external suppliers who share the values outlined in this Project HSE Plan.

 To implement an inspection and monitoring program to ensure compliance and continuous
improvement.
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14 GHD | Project HSE Plan – Health, Safety, Environment and Security Plan

 To create and nurture a positive HSE culture that empowers and supports project staff in
accordance with this Project HSE Plan.

2.2 Management leadership and commitment

Everyone on the project has a role to fulfil in relation to this Project HSE Plan, through active participation
and prescribed activities for their position.

Managers will demonstrate leadership in all aspects associated with the project, ensure adequate
resources are in place to effectively manage HSE and will not accept behaviours that could place people or
the environment at risk of harm or injury.

Organisational accountability for achieving the requirements of this Project HSE Plan rests ultimately with
the project manager, project director and Operating Centre Manager.

2.2.1 GHD HSE management

GHD is committed to embracing a culture where health, safety and environment is “top of mind”. Our
approach is to provide a healthy and safe workplace for our people, clients, visitors and business partners
(our stakeholders), minimising injury and illness and to minimise environmental impact. We strive to
improve the social, economic and environmental performance of our operations in order to meet or exceed
the objectives of our Health, Safety and Environmental (HSE) Policy

GHD is certified under International Standards (ISO) and AS/NZS and committed to continual improvement
by aligning with the Plan-Do-Check-Act model as referenced in:

 OHS 18001: Occupational Health and Safety Management Systems

 ISO 14001: Environmental Management Systems

GHD’s project management systems are also certified to ISO 9001: Quality Management Systems.

Under GHD’s Health, Safety and Environment Management System, everyone within GHD, including senior
management, are required to participate in the operation and continual improvement of the system.

Responsibilities and accountabilities have been defined for all management and staff and are detailed
throughout each of the documents within the system.

Elements of management responsibility include:

 Appointment of sufficiently skilled and experienced HSE people.

 Monthly HSE reporting and discussion at Operating Centre Management group meetings.

 Review and achievement of GHD’s HSE Index.

 Regular internal and external HSE compliance verification to confirm the suitability, adequacy
and effectiveness of our HSE Management System.

 Regular review of Project HSE Plans to verify project planning, monitor delivery of quality HSE
outcomes and confirm that HSE is being adequately managed.

 Monthly reviews of incident, near miss and hazard reporting and investigations, including
corrective action close out rates.

 Communication of lessons learnt.

 Participation in HSE consultative mechanisms.
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GHD | Project HSE Plan – Health, Safety, Environment and Security Plan 15

 Engage people in HSE discussion (HSE Briefings).

 Undertaking site inspections to identify improvement opportunities (HSE067 Management
JSEA Site Review).

2.3 GHD SAFEguards

The GHD SAFEguards are a cornerstone of GHD’s approach to managing Health and Safety and have been
identified as a result of a risk assessment of GHD operations. The GHD SAFEguards focus our project team’s
attention on our highest forms of risk that if left uncontrolled have the potential to seriously injure or cause
the fatality of a staff member or external supplier. This procedure identifies critical controls that must be in
place prior to commencing any work so that we can maintain our HSE goal – SAFE YOU, SAFE ME, SAFE
GHD.

All project staff will follow the requirements of GHD SAFEguards. These are illustrated on next page.

2.4 Stop Work Authority

All GHD staff and GHD subcontractors are empowered and expected to stop the work of themselves, co-
workers, subcontractors, client staffs, or other contractors if any person's safety or the environment are
at risk.

Stop Work Authority (SWA) can be the result of an unsafe condition and/or unsafe act, so all these terms
are used in this policy statement. SWA also includes if anyone on the site has questions or is unclear of
established standard for safety, health and the environment at any time in the work process.

No repercussions will result from this act.

When a SWA is implemented, no work will resume until all issues and concerns have been addressed.
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GHD | Project HSE Plan – Health, Safety, Environment and Security Plan 17

2.5 Behaviour Based Management

The strength of our HSE culture relies on the engagement and participation of all people and especially
management to not only “talk up” HSE strategies, but to illustrate leadership and maintain relationships
with our people that are supportive with the HSE process.

All project staff:

 Will hold personal safety and environmental stewardship as core values.

 Ensure that each person on this project feels responsible for the safety of their co-workers as
well as themselves, and the environment in which they work.

 Ensure that each person on this project is willing to intervene when an unsafe act or unsafe
condition is observed.

The SMART process provides the framework to enable the identification of behaviours that align or misalign
with GHD expectations. SMART behaviours (desired or undesired) will be identified through:

 Workplace inspections, project reviews, management reviews of JSEA implementation.

 Incident investigations - where group or individual behaviours are identified as a contributing
factor.

 Formal reviews and audits - that identify failures to meet accountabilities or highlight
exemplary behaviour.

 (And where required by clients in specific industries e.g. Oil and Gas) SMART observations -
focussed on specific high risk environments

Identified behaviours (desired and undesired) will be managed in a consistent manner using the guidance
within the GHD-SOP-HSE-004 SMART Behaviours including the SMART Behaviour Decision Tree illustrated
below:
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18 GHD | Project HSE Plan – Health, Safety, Environment and Security Plan

2.5.1 Consequence management

GHD commits to prompt action where project staff behaviours are identified that affect the health and
safety of staff and the project.

2.6 Responsibilities and accountabilities

2.6.1 Project director – Mark Ballard

As project director Mark is responsible for controlling the overall delivery of this Project HSE Plan and
ensuring compliance with GHD’s HSE Management System requirements for the project. The project
director will identify and provide resources for the Project.

Specifically, the project director will:

 Ensure only trained and competent people are assigned project roles.

 Ensure sufficient planning and resources are assigned to the project.

 Validate and approve site specific JSEA.

 Serve as a conduit for shared learning and communication between project and OC.

 Verify compliance of the Project HSE Plan with GHD expectations and requirements.

 Identify and communicate changes in GHD’s HSE requirements.
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 When not part of the site project team, undertake a Management JSEA Site Review to review
to demonstrate visible leadership and active project HSE management through verification of
the appropriateness of JSEAs and their implementation on site.

2.6.2 Project manager – Hannah Galloway

The project manager is responsible for the implementation of this Project HSE Plan. The project manager
will delegate site delivered roles and responsibilities to a “field supervisor”, (David Jackson) however
retains overall responsibility for practical implementation of HSE on the project.

Specifically, the project manager will ensure:

 A project specific Project HSE Plan is developed where requested by the client and for all
principal contractor engagements.

 Project staff are made fully aware of their HSE responsibilities and are familiar with the
contents of this Project HSE Plan.

 Only trained and competent staff are assigned site based work and project specific external
and internal (e.g. e-learning) training is completed. Refer to the OC HSE Training and
Knowledge matrix.

 Project Safety and Environment Analyses (JSEA) are developed for each site activity undertaken
on the project (refer to Section 4.6), reviewed and approved by PD or suitably skilled and
experienced delegate before site based works commence and affected staff inducted in their
requirements.

 Pre-work assessment undertaken daily or when site conditions change with GHD’s project
team, external suppliers and visitors to review JSEAs and document site specific conditions not
reflected in JSEAs.

 Checklist Site Inspections are conducted as required based on risk.

 HSE injuries, incidents, near misses or hazards are reported in IRIS and investigated in
accordance with the Business Management Procedure, this plan and any specific requirement
of the client.

 Project related HSE actions related to inspections, audits, Project HSE Plan Reviews, Incidents
and hazards are completed within agreed timeframes and monitored in IRIS for ongoing
suitability.

 Delegated “field supervisor” is sufficiently trained to deliver HSE duties on the project.

 External suppliers engaged by GHD to undertake site work are appropriately reviewed prior to
them commencing site work and managed in accordance with the requirements of this plan.

 Project HSE meeting minutes are prepared and disseminated to agreed stakeholders.

 When not part of the site project team, undertake a Management JSEA Site Review to
demonstrate visible leadership and active project HSE management through verification of the
appropriateness of JSEAs and their implementation on site.

2.6.3 Project team – David Jackson and Pauline Jurczak

Project staff are responsible to conduct their activities in accordance with this Project HSE Plan and
supporting initiatives.
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20 GHD | Project HSE Plan – Health, Safety, Environment and Security Plan

Specifically project staff will:

 Comply at all times with the HSE requirements of GHD – including safe work practices and
procedures.

 Take reasonable care for their own safety, health and welfare and that of any other person or
environmental aspect that may be affected by their acts or omissions while at work.

 Actively participate in project related inductions and development and maintenance of project
risk management documentation, including review of the Management JSEA Site Review
during Pre-work HSE Assessment.

 Conduct equipment maintenance checks to ensure equipment is fit for purpose and safe to
operate.

 Use and maintain equipment, machinery, tools and other resources in a safe and appropriate
manner.

 Use and maintain supplied Personal Protective Equipment (PPE) in an appropriate manner.

 Report all HSE injuries, incidents, near misses or hazards to the project manager as soon as
practicable and within 24 hours of the event occurring.

 Stop works if conditions or equipment used are considered to be unsafe.

In accordance with the Stop Work Authority, project staff have a right to stop work or refuse to work in
situations that may cause HSE harm, and immediately bring these situations to the attention of those at
imminent risk and to their direct Field Supervisor or Project Manager.

2.6.4 Health, safety environment manager/coordinator – Nigel Craig

The responsibility of the HSE Manager / Coordinator is to provide advice and support to the Project
Management Team and monitor the Project HSE Plan in adherence with GHD and client HSE expectations
as part of a wider OC project review program.

The HSE Manager / Coordinator will:

 Provide specific HSE or community related advice where required, and provide advice with
regard to GHD and Operating Centre (OC) HSE expectations.

 Monitor site compliance with Project HSE Plan and JSEA and Pre-work Assessment through Site
Inspections, Project HSE Plan Reviews and Management JSEA Site Review.

 Support the Project Managers and project staff with the reporting and investigation of HSE
injuries, incidents, near misses or hazards.

 Prepare, review and disseminate HSE Alerts.

 Assist in the review of HSE performance reports including analysis and communication of HSE
trends.

 Report to the project director and project managers on HSE issues of concern.

 Deliver project specific information sessions and training, where required.

 Actively promote, communicate and educate to achieve a safe work environment for all
project staff.
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2.7 Training and competency

GHD recognises that all project staff must receive the necessary HSE training to ensure adequate
understanding of this Project HSE Plan and critical hazards associated with the project. The OC Training and
Knowledge Matrix details the training expectations for each service group based on the information
identified within the OC HSE Risk Assessment.

All project staff must have their licenses (e.g. Drivers) and certificates (e.g. construction induction,
plant/machinery) available for inspection prior to commencing work on the project and at other times
during the project.

2.7.1 Mandatory training requirements

Project managers are to use the OC HSE Training and Knowledge Matrix to verify project specific training
requirements before the commencement of work on the project. They are to ensure that all project staff
training records (including subcontractors where required) illustrate completion and currency of training
associated with the hazards of the project and any client or project specific requirements. All such records
will be managed on the project file and GHD staff training records will be maintained in Business School
Learning Management System.

Project staff must not carry out any kind of high risk work activities unless they have undertaken the
appropriate GHD training and where applicable hold an accreditation/licence for the type of work being
conducted. Health, safety and environment project plan induction

HSE Managers / Coordinators will coordinate mandatory inductions into this Project HSE Plan for project
staff prior to conducting work on the project. The induction will convey essential Project information
including:

 Information on the requirements and expectations included in this Project HSE Plan.

 Information on the specific roles and responsibilities of project staff working under this Project
HSE Plan.

 Completion and attainment of jurisdictional construction induction accreditations etc.

 Communication of key Project risks and controls identified in the OC HSE Risk Assessment.

 Records of completed Project HSE Plan inductions will be captured on the Induction/Briefing
Register and recorded in the Learning Management System (LMS) by the OC Business School
coordinator.

The HSE Manager / Coordinator will also ensure the induction information is maintained on the OC HSE
Training and Knowledge Matrix and confirm the validity of the licenses, certifications and accreditations
relevant to the project.

All staff on a site being managed by another party must comply with the requirements of the specific site’s
induction at all times and GHD are responsible for site inductions when engaged as the principal contractor.

The Project HSE Plan deliverables checklists (P2, P3, P4) provides a useful reference for Project HSE Plan
deliverables identified within this project plan.

Site specific HSE induction will be delivered by GHD where required by the client or where GHD is the
principal contractor.  This induction is to be delivered to GHD’s project team, external suppliers and visitors
to the site.  Refer to Section 6.2 – Information transfer for further information.
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3. HSE planning, performance and
management
3.1 Regulatory requirements

GHD will identify and comply with all relevant HSE related legislation and any project specific requirements
(e.g. client or site based) during the project planning phase.

Access to updates on legal and other relevant material will be available through the internet and on-line
subscriptions (i.e. SAI Global, State Law Publisher, State and National Regulators, electronic publications,
etc.). The HSE Manager / Coordinator is responsible for the identification, notification and distribution of
new or amended HSE legislation and related GHD – specific HSE documentation.

New or amended legal and other requirements material will be identified through on-line subscription
notifications and implications are evaluated, replicated within this Project HSE Plan and JSEAs and
communicated accordingly.

In the event there is a conflict between this Project HSE Plan, and that of the relevant jurisdiction or client,
project staff will follow the most stringent standard.

3.2 Performance objectives and targets

Project Key Performance Indicators (KPIs) for all GHD’s projects are outlined below:
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3.3 Consultation and communication

3.3.1 Consultation

In accordance with the Business Management Procedure, project staff will be regularly consulted about
their work activities and the potential HSE hazards or risks that may be present.

HSE issues raised by the project team (including external suppliers) will be recorded (in IRIS where
appropriate) and considered by the project manager and OC Management in a transparent and
consultative manner. Project staff will be provided with feedback and the outcomes of any decision
reported to project management team.

3.3.2 Project management HSE meetings

GHD recognises that a fundamental aspect to establishing and maintaining a positive HSE culture on the
project is effective communication and consultation with project staff. All project staff under the control of
GHD will be provided with clear direction and guidance with regard to HSE expectations. This will be
provided through HSE meetings as described below. Additional meetings to these described below may be
required by the client.

Pre-mobilisation meeting

The Project Manager will hold a pre-mobilisation meeting prior to project staff (including external
suppliers) mobilising to site. All relevant stakeholders, including an OC HSE representative where
appropriate, will attend these meetings. The intent of the meeting is to ensure that critical HSE, logistical
and technical elements have been considered and where applicable implemented (E.g. JSEA Briefing).
Records of these meetings are to be maintained on a Project Briefing Sheet.

Daily Pre-work HSE Assessments

A daily Pre-Work Assessment will be conducted by the Field Lead – David Jackson before any works
commences on site.

All site based staff (including external suppliers and visitors) will attend a pre-start meeting for the purpose
of discussing:

 Previous day/s activities and HSE issues (if any)

 Scheduled activities for the day

 Any changes to the site specific scope of work

 Any HSE matters relevant to the day’s activities

 Any relevant HSE Alerts or lesson learnt reports

 Provide feedback from any hazard, observations, near misses and incident reports

 Records of these meeting will be captured on JSEAs

Where GHD’s role on the project is client’s representative and has HSE obligations, the project director,
project manager and other nominated project staff will attend regular project management meetings for
the duration of the project for the purpose of discussing:

 HSE performance, including incident, audits and corrective/preventative actions.
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 Recently released and relevant previous HSE communications (e.g. HSE Alerts, HSE Briefings
etc.).

 Contract progress.

Meeting minutes will be taken and circulated to all involved parties

3.3.3 HSE Alerts and HSE Briefings

HSE Alerts will be distributed by the Project Manager and/or awareness sessions will be held for all project
staff (including GHD external suppliers) in the event there is a:

 Serious potential incident/near miss

 A serious incident (e.g. MTI, LTI, Major Environment, Significant Environment)

 HSE developing trend based on incident or hazard reports, suggestions or observations

 A HSE Briefing will be distributed where there is a:

– Relevant change to project scope or this Project HSE Plan
– New HSE legislation impacting the project
– Client request to circulate an internal HSE (or contract) a ert to the project management

team
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4. Risk management
4.1 Legal and other requirements

Electronic externally hosted HSE legal requirement subscriptions provide our project teams with quick and
easy access to legal and other requirements on a hazard by hazard basis. These are to be used by staff
when developing risk management documentation such as JSEAs

4.2 Hazard guides

Hazard Guides provide the summary information and GHD’s recommended approach to managing HSE
specific hazards and will be referred to when developing GHD risk management documentation (e.g Risk
Assessment and JSEA). See individual topics listed in Section 5 of this Plan for details.

4.3 Project site HSE rules

All project staff (including external suppliers) under GHD control will comply with and be communicated the
site HSE rules outlined below and in JSEAs and any amendments will be communicated via the Pre-Work
Assessment process. The GHD project team will also adhere to site HSE rules developed by the client or site
controller. All project team members will implement the following GHD rules:

 Project HSE Plan – Comply with the requirements of the Project HSE Plan, associated
processes and client requirements

 Risk Management – Follow all HSE risk controls identified in the risk assessment and/or JSEA

 Pre-Work Assessment/Induction – Attend induction and/or Pre-Work Assessment prior to the
commencement of work

 Training – Hold the relevant certificates of competency, licences and training to safely
undertake the activity

 Incident/Hazard Reporting – Report all incidents/hazards (including near miss incidents)
immediately to the Project Manager and record in IRIS

 HSE Breaches – Correct identified HSE breaches of legislative requirements without delay

 Alcohol and Other Drugs – Australia/New Zealand staff under the control of GHD must be fit
for work in accordance with the requirements of the HSE-001 Alcohol and Other Drugs (AOD).
All staff must adhere to the AOD programs adopted by the client or Site Controller, where
applicable

 Plant/Machinery and Equipment – only to be used for its intended purpose and in accordance
with manufacturer’s instructions

 Personal and Environmental Protective Equipment (PE) – All project staff will wear PPE and
use environmental protective equipment as per the requirements of the JSEA

 Housekeeping - High standards of housekeeping are to be maintained to create safe access
and egress, including access to emergency equipment, remove slip and trip hazards and ensure
the safe storage of materials

 Practical Jokes – Never engage in practical jokes that may put people’s safety at risk

Note: Activity Specific site HSE rules are captured in the control measures section of the JSEA.
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4.4 Project safety and environmental analysis (JSEA)

JSEAs are developed in consultation with the project team and are approved by the project director for all
site construction activities, with Project HSE Plan Reviews undertaken in the HSE Database. All site
activities will be conducted in accordance with the JSEA.

JSEAs under the control of GHD identifies the following information:

 Work activity

 Sequential task steps

 Hazard identification and potential risks

 Risk rating for identified hazards

 Risk control measures

 Allocation of responsibilities for control implementation

 Necessary training

 Legislative compliance requirements

 Details of statutory and non-statutory certificates, permits and approvals

 Emergency arrangements

 Personal and environmental protective equipment

 Inspection and maintenance requirements

 Approval and communication acknowledgement of the JSEA - It is the responsibility of the
Project Manager to confirm that project staff have completed the relevant training and have
the required protective equipment in accordance with the JSEA prior to commencing activities
on site.

JSEAs are to be reviewed every six months or if the activity, work environment, equipment or staff change,
and be approved by the project director and communicated to all relevant stakeholders via Pre-Work
Assessment.

JSEAs will be signed by the GHD Site Project Team only and maintained on site until work is complete.
External suppliers and visitors are not to sign on to JSEAs as they are not privy to GHD referenced
documents e g. Hazard Guides or GHD training requirements etc. in the JSEA and should have their own risk
management documentation.

A copy of all approved JSEAs will be made available to involved employees provided to the entity
controlling the work site – e.g. Client, Principal Contractor etc.

A copy of all signed JSEAs and pre-work HSE Assessments can be found on the Project File and must be
maintained on file for a minimum of 2 years where an incident occurs during its implementation.

4.5 Pre-work assessment

Pre-Work Assessment is the daily consultative methodology used by GHD to review the JSEA, identify new
HSE hazards or altered conditions that may affect the safe delivery of site activities and communicate this
information to the project team under the control of GHD.
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The delegated Field Supervisor is responsible to deliver the Pre-Work Assessment in consultation with staff
under the control of GHD (including external suppliers and visitors).

A Pre-Work Assessment is to be undertaken each day prior to commencing work and at any other times
during the day where site conditions have altered (e.g. due to weather conditions, incident occurring or
external controls affecting site etc.) and captured on the Pre-Work Assessment within the JSEA.

Completion of Pre-Work Assessment may be deemed unnecessary for Client’s Representative engagements
where GHD has a constant daily site presence and participate in the Site Controller’s daily Pre-Work
Assessment Process.

4.6 Safety in design

Where applicable (i.e. within scope or legally required), HSE risks will be controlled through incorporation
of HSE risk mitigation within engineering design of facilities, plant, systems and structures. GHD commits
to:

 Eliminating or mitigating HSE hazards and risks through design processes to control HSE
impacts at a level that is considered to be ALARP.

 Ensuring staff are trained in Safety in Design principles and practice.

 Consideration of HSE elements of designs as part of decision making in the design process.

 Communication and consulting with identified stakeholders during the design lifecycle.

 Encouraging outcomes or engineering/design activities that are considered to be reducing HSE
risks to a level that is ALARP.

Where client requests (as part of project scope), GHD will endeavour to reduce impact on the environment
through the design process using guidance contained within Environment in Design.

4.7 Management of change

Project staff are required to formally assess the impact of changes to the Project and changes in the work
environment. Any changes to the Project, project staff, equipment, site conditions etc. will have the HSE
implications assessed and approved by the Project Manager in accordance with the 11.01.01 Practice
Management Procedure.

Any such changes should be discussed at the next scheduled Pre-work Assessment and/or prior to re-
commencement of work. Changes will be incorporated into the site specific HSE documentation.

Major changes that affect the Project will be discussed at a Project Management level and with the client
and then communicated to project staff through a HSE Briefing or more widely via a HSE Alert.

Actions arising from an approved change will be registered in IRIS. The HSE Manager / Coordinator is
responsible for monitoring of corrective actions (corrective or preventative) in consultation with the project
director and project manager.

4.8 Simultaneous site activity management

Where two or more site operation activities occur simultaneously, the planning, execution and HSE
management of the activities will be managed through a simultaneous site activities process.

Simultaneous site operation activities may be identified by the following issues:

 Schedule interfacing (simultaneous timing)
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 Physical interfacing (simultaneous locations)

 Failure interfacing (an incident occurring during one activity has the potential to impact
another activity)

 Site interfacing (activities occur close to other sites/operations)

 Any other combined/simultaneous activity occurring in the area of operations which could
compromise the outcomes of the activity

Where minor simultaneous operations are identified, GHD staff and other stakeholders (e.g. external
suppliers, client), involved in the activities will discuss the simultaneous activities (either pre-mobilisation or
on-site) that may affect each operation, so that HSE impacts are minimised. Details can be recorded on the
Pre-Work Assessment or Risk Assessment.

4.9 Crisis and emergency management

The GHD-SOP-HSE-010 Crisis and Emergency Management regulates GHD’S principles for management of
all crisis’s and emergencies involving our operations, or where GHD has legal, ethical or community
responsibilities and details management at 3 levels:

 Local response

 Emergency response – Regional Management

 Crisis Management – Executive Management

Possible sources of emergency will be identified as part of the project risk management activities and
emergency planning will be detailed in the project specific HSE documentation (e.g. Plans, JSEAs, Induction
material etc.).

Where GHD maintains responsibility for HSE on site, extreme HSE risk exists for specific sources of threat or
where the client requests, GHD will develop detailed plans for the management of specific types of
emergency (e.g. cyclone, bush fire etc.)

4.9.1 Evacuation procedure

Emergency arrangements for the site will be captured as part of the JSEA and all staff briefed prior to
starting activities on site  Where deemed appropriate by the nature of risk or by client requirements, a
specific threat emergency plan (e.g. cyclone/hurricane) will be developed and implemented on the project.

In the event of an emergency, staff members are responsible for notifying the Project Manager or delegate
immediately to initiate the initial response. All members of the project team will assemble at the
nominated assembly point and wait for further instruction from the Field Supervisor or delegate.

No staff under the control of GHD will re-enter the site until:

 Given formal all clear by emergency services/Regulator (where applicable).

 The conditions resulting in the emergency have been corrected and all staff have been
formally notified of the corrective actions taken.

 The hazards have been reassessed/documented and control measures put in place.

 The JSEAs have been reviewed and updated, where applicable.

 A Pre-Work Assessment has been delivered on any changes in project conditions.
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GHD will ensure that all identified HSE hazards and associated risks are assessed and managed through
effective risk management processes in accordance with HSE-01 Business Management.
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5. Key HSE issues
GHD will implement risk management systems that focus on early identification, assessment, and
continuous tracking and mitigation of risk. The below information is aimed at describing core hazard
management requirements and help inform the development of risk management documentation (e.g.
JSEA and Risk Assessment) and ongoing hazard management.

GHD HSE Guides provide Project teams with information that assists in the development of project HSE Risk
Management documents and identifies the key control strategies to reduce risk.

5.1 Alcohol and other drug testing

Australia/New Zealand staff under the control of GHD must be fit for work in accordance with the
requirements of the (AOD) Procedure and adhere to the AOD programs adopted by the Client or Site
Controller, where applicable.

5.2 Asbestos

Asbestos has been identified on two properties. It is assumed that the likelihood of asbestos in the fill is
low, however, if asbestos is identified during works, the following procedure outlined in the JSEA will be
implemented:

Measures will be implemented to control and/or minimise the health and safety risks associated with
working with asbestos and only activities for which we are appropriately licensed and competent will be
undertaken. GHD will stop work and contact the project manager. They will work together to assess the risk
posed. Work will only commence when appropriate PPE is in place for all team members.

5.3 Barriers and barricades

The mini-drill rig, window sampler and excavations are some of the most significant hazards on the site.
Barricading will be constructed to prevent people, plant or equipment entering areas where fall potential,
overhead hazards exist, machinery is operating or where access needs to be limited to authorised staff
only.

Plastic tape, witches hats, flagging and other materials may only be used in this application as is applicable
with the risk presented.

Guards will not be removed unless the equipment is isolated and the equipment cannot re-start until
guards are reinstalled.

5.4 Electricity and overhead power lines

The conditions must be met on all occasions:

 a person coming into direct contact with an electrical part

 any operating plant or vehicle coming into direct contact with an electrical part

 a person coming within the exclusion zone for the person for an electrical part

 any operating plant or vehicle coming within the exclusion zone for the operating plant or
vehicle for an electrical part
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 a person coming into direct contact with an underground electrical service.

Electrical tools and equipment used on site will be visually inspected prior to use, tested and tagged where
it is jurisdictionally required and maintained in GHD’s Electrical Register.

All work in the vicinity of electrical services and overhead power lines will comply with jurisdictional and
utility owner and client requirements.

The higher risk in terms of overhead power lines will be from the mini-drill rig, as the window sampler will
not exceed approximately two metres above ground level. The mini rig is however of a similar height, but
each drilling location will be assessed individually from a HSE risk perspective.

5.5 Excavation and surface penetration

All excavation and surface penetration activities will comply with jurisdictional and client requirements.

Staff involved in excavation and surface penetration activities will be trained in the hazards associated with
these activities.

As per GHD policy, all excavations, penetrations and break-ins deeper than 150mm (including the
installation of star pickets) are required to have project director approved subsurface / intrusion works
documentation in place prior to any excavation, break in or penetration work starting. This will include all
bores dug by mini-drill rig, window sampler and hand auger.

5.6 Fatigue

Fatigue will be considered within each project and all project staff will be monitored for fatigue from the
beginning of the Project. Two processes may be used to monitor work hours of GHD employees and their
external suppliers.

Project Team members are responsible for notifying their supervisor if they are fatigued to the point of not
being able to perform their duties safely.

Effective controls will be implemented to minimise the risks associated with fatigue, including the following
work hours guide:
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Risks from these include allergies, stings and bites, and potential interference with operating machinery.
Staff should endeavour to stay away from animals where possible, ensure no team members have any
allergies, and the dog is under control.

Activities that present risk to natural locally occurring plant and/or animal life (flora and fauna) will be
managed to ensure such aspects are preserved and remain undamaged.

5.9 Housekeeping and signage

A strong focus will be placed on the standard of housekeeping on Project sites and regular inspections of
housekeeping will be carried out. GHD’s project manager/field supervisor reserves the right to stop works
where housekeeping is deemed to be below the required standard.

Signs will comply with the relevant jurisdictional standard and be put in place wherever there is a
requirement to warn staff that a hazard or some other issue exists or where required to provide principal
contractor details.

5.10 Return to work/injury management

All injury management and return to work activities will comply with jurisdictional requirements.

OC return to work coordinators will manage all injuries to our people which require off site treatment. It is
a part of their role to follow up and communicate to GHD’s project manager the status of injury treatment
and the RTW programs for injuries which occur on the project.

Return to work coordinators will be suitably qualified (where required) to manage injured employees
return to full duties and to inform appropriate stakeholders on an agreed basis of the injured person
progress back to fit for work status.

5.11 Manual handling

Manual handling risks have high injury potential and controls should feature prominently in task planning.
The most significant risks include moving the window sampler and hand auger, containers of soil samples
and moving of other equipment.

Training and education in regard to manual handling practices and procedures will be conducted for all staff
who have the potential to lift, carry, move or in any way manually handle any object, equipment or part.

5.12 Noise

GHD will manage the risk of exposure to noise and vibration hazards. Based on risk, noise controls on the
project are:

 The use of Class 5 Hearing protection during drilling and window sampling work.

5.13 Personal protective equipment (PPE)

In controlling hazards the use of PPE is the least favoured and effective option and must be accompanied
by adequate training and education.

All equipment must be worn in the manner in which designers/manufacturers intended and as per the
instruction received, in the use, care and maintenance, at the time of issue.

The PPE requirements may vary based on the project; however the following minimum standard is for all
GHD’s projects when activities on site are undertaken:
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 Long trousers and long sleeve shirt (high-visibility colour) with reflective striping on the front,
back and arms (sleeves rolled down and fastened at the wrist)

 Hardened toe cap safety footwear (ankle high lace-up, no elastic sided boots allowed)

 All other PPE requirements identified in the JSEA

PPE will be stored and maintained as per manufacturer’s recommendations.

5.14 Plant/machinery and equipment

Plant and Equipment such as the mini-drill rig and window sampler used on GHD’s projects will undergo
inspections by competent people prior to and during mobilisation. Equipment guarding will comply with
relevant jurisdictional standards and will be in place during equipment operation.

The hazards associated with working around plant/machinery will be effectively managed through the risk
assessment process, this may include introduction of:

 Exclusion zones around plant/machinery

 Physical guards, cut-outs and emergency cut-off points

 Spotters and observers

 Vehicle movement procedures

 High visibility garments

All staff undertaking activities in the vicinity of moving plant/machinery will be trained in the associated
hazards.

5.15 Remote, Isolated or Lone Work

Remote or isolated work is work that is isolated from the assistance of other people because of the
location, time or nature of the work being done. Assistance from other people includes rescue, medical
assistance and emergency services. project managers and field supervisors are to ensure that any person
working in isolation or alone has multiple reliable means of communication e.g. radio and telephone
supported by a rigorous ‘che k in’ and emergency response procedure.

5.16 Soil erosion, sedimentation and dust control

Soil erosion, sedimentation and atmospheric dust can become hazardous to both humans and the natural
environment  The soil potentially contains contaminants and care should be taken to reinstate land to a
standard acceptable to landowners. Soil removed from holes should be prevented from contaminating the
surface soil and reinstated into the excavation as quickly as possible.

5.17 Smoking

Smoking is prohibited on site.

5.18 Traffic management

A traffic management plan is not required for works on site, however all staff on site should be aware of
traffic movements from driveways and moving along Coachman Lane. PPE requirements are noted in the
JSEA.
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5.19 Waste Management

Specific wastes generated by the project shall be managed according to legislative and client requirements.

Other than where required by legal or client requirement to develop a Waste Management Plan, the waste
management techniques utilised on the project will be detailed within the activity JSEA.

5.20 Working in the heat (temperature extremes)

As work is being undertaken in the summer, there are likely to be high levels of sun exposure and
temperatures are likely to exceed 25° C. Project managers are responsible to make sure staff are fully
aware of the requirements for working in hot conditions.

Risk assessments will consider potential extremes of weather when they are being developed

Project managers and their staff, who are potentially exposed to hot environments, must receive
appropriate training in the hazards associated with temperature extremes.

5.21 Damage to properties

Great care should be taken to prevent damage to the properties that make up the site. The state of the
property should be documented before, during and after work is performed on the site, grass disturbance
should be kept to a minimum, and movement of machinery over g ass should be kept to a minimum.
Further measures are outlined in the JSEA.
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6. External supplier management
GHD recognises the important role that effective HSE contract management plays in reducing injury and
environmental damage on projects and GHD will implement effective systems to control risk associated
with engagement of external suppliers.

6.1 InTouch external supplier registration

Successful GHD InTouch registration is required for all External Supplier organisations wishing to provide
services to GHD i.e. directly engaged by GHD.

This registration is primarily the process that provides GHD with assurance that their individual service
providers are able to deliver their services in a safe and environmentally responsible manner within a
quality framework. The registration also confirms that adequate insurances are current

InTouch Registration is facilitated via the Subcontractor Registration and recorded in InTouch.

6.2 Information transfer

External suppliers engaged to undertake activities on behalf of GHD are primarily responsible for the
management of the hazards they face. However, GHD is responsible to notify its external suppliers of site
specific requirements (e.g. client or GHD site rules) and also the hazards identified by GHD and the client /
Site Controller that may affect their activities. Prior to commencing work on site, the project manager will:

 Provide external suppliers with the following information as minimum:

– Client site rules (if any)
– GHD site rules (see Section 4.4 of this Plan)
– Any other specific hazard/risk information relevant to the site e.g. alert external suppliers

to any environmental data required to meet environmental authority reporting
requirements and communicate contents of relevant HSE Plan sections to third parties
through the induction process

– The project manager will monitor that the external supplier’s people attend relevant pre-
site work activities. Pre-site work activities for GHD controlled sites will comprise:
a. Site specific HSE Induction where required by the site controller or GHD (Principal

Contractor) using Project Briefing Sheet

b Pre-work assessments

Confirmation of receipt of HSE information transfer to external suppliers is to be recorded on the JSEA

6.3 Site specific external supplier HSE review

Prior to site work commencing, the project manager or delegate will undertake a review of External
Supplier’s HSE documentation specific to the project. Assistance may be sought from the HSE Manager /
Coordinator to undertake these reviews.

The following HSE forms will be used to undertake reviews of External Supplier’s site specific
documentation:

 Subcontractor / Sub consultant HSE Review(<$250 AUD)
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 Principal Contractor HSE Review

The project manager or delegate will notify external suppliers of any deficiencies that require attention
prior to commencement of work. While reviewing such documentation, it is understood that external
suppliers may have specific discipline expertise (for which they have been contracted) which may be
outside of GHD’s band of knowledge. Therefore GHD are not agreeing/authorising the documents but
reviewing them to the best of their knowledge using the resources available.
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7. Incident reporting and analysis
7.1 Incident reporting

All injuries, illnesses, property damage, environmental harm, near misses and safety observations will be
verbally reported immediately to the project manager and/or field supervisor as soon as possible after the
incident or in any case within 24 hours of the incident occurring. GHD must be notified within 48 hours of
an incident occurring in accordance with the flowchart on the following page and must also comply with
client reporting requirements.

All incidents involving GHD staff and Non-GHD staff on GHD Controlled/Supervised Sites will be reported by
the completion of a GHD Incident Report within IRIS Database.

7.2 Incident investigation

The HSE Manager / Coordinator will determine the level of incident investigation as per Business
Management Procedure, and assign the incident investigation to the appropriate person for action.

GHD utilise a Root Cause Analysis (RCA) process to determine the root cause(s) of incidents. RCA will be
utilised for all incident investigations.

The RCA critical steps include:

 Select the investigation team

 Identify the primary event

 Develop the sequence of events

 Identify protective systems

 Determine direct or contributing causes(s)

 Work through the three levels of causation for each contributing factor

 Work through human/behavioural causes(s)

 Develop corrective actions/recommendations

 Validate appropriateness of corrective actions

 Write an investigation report

 Communication of investigation findings to relevant stakeholders

The incident investigation team will comprise members of the project team and the process may involve
taking witness statements, photographs and data collection although this list is not exhaustive.

Where an incident is determined to be serious either by its outcome or its potential, the incident will be
escalated and an investigation will be undertaken by the HSE Manager / Coordinator using the Serious
Incident Investigation. A specific report detailing the findings of the investigation will be provided to the OC
Management Team and Group Manager HSE.
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Corrective actions identified as a result of an incident investigation will be recorded in IRIS and assigned to
a responsible person to complete within an agreed timeframe.

Where an incident has occurred, the documents associated with the incident and its investigation (e.g.
JSEA’s, HSE Briefing Records etc) must be maintained on the Project File for a minimum of 7 years.

Where incidents involve Non-GHD staff on GHD controlled/supervised sites and GHD is not responsible for
rectifying findings, the findings will be monitored via the HSE Corrective Actions Register.

7.3 Lessons learned

Information gathered from incident investigations etc. will be analysed to identify lessons and monitor
trends. The HSE Manager / Coordinator is responsible for this analysis and reporting of significant lessons or
trends to OC management for the purpose of improving HSE, systems or practices.

Project managers will share the lessons or trends findings across the project team, with project
stakeholders and others if required.

Refer to Figure 2 - GHD Incident Reporting Flowchart for more information.
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Figure 7-1 Incident reporting flowchart
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8. Monitoring, auditing and improvement
This element aims to describe the project HSE inspection, auditing and monitoring review process
that will be implemented to evaluate HSE performance on the project and to assess how effectively
this Project HSE Plan is working.

8.1 GHD project HSE plan reviews

Project HSE Reviews will be undertaken by project directors to confirm compliance with GHD systems
and outcomes entered into the GHD HSE Database. Project HSE Plan Reviews are to be completed
prior to site work and at six monthly intervals thereafter or where there are significant changes to
the project or statutory frameworks.

All improvements identified during the review process automatically populate the IRIS Actions
Register.

To provide an independent assessment, OC management teams and HSE Manager / Coordinators are
also to undertake regular Project HSE Plan Reviews.

8.2 HSE inspections

GHD will undertake regular scheduled Checklist Site Inspection of the site to measure compliance
with the HSE requirements included in the contract agreement, jurisdictional legislation and specific
Site HSE Rules. HSE inspections will include all project related activities (including external suppliers).
Assistance may be sought from the HSE Manager / Coordinator to undertake HSE inspections.

The level of risk for an activity will determine inspection frequency. As a guide for projects with
constant/ongoing site work, inspections will be undertaken weekly for activities including high-risk
hazards, fortnightly for activities including medium risk hazards and monthly for activities including
low risk hazards as determined by risk ratings within the JSEA. Client specific requirements may also
dictate inspection frequency.

GHD approved HSE inspection checklists will be used to undertake these inspections and are
available on GHD’s HSE Portal. Upon completion of the inspection, the details and any identified
issues that are within the control of GHD will be captured in the GHD HSE Database.

To review implementation of JSEAs, managers will also undertake inspections using Management
JSEA Site Review and enter the results in the GHD HSE Database.

Monitoring of close out of those corrective actions identified against GHD controlled activities can be
achieved via the database and the IRIS Actions Register.
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Appendix A - JSEA
19-D-02771
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3 Tools - Hand
Operated

Injuries to eyes / limbs
from cutting edges
Muscular injuries and/or
strains
Electrocution / electrical
burns
Burns from hot equipment
/ parts
Excessive energy
consumption

C 3 Moderate

Staff using hand operated tools have undertaken he GHD e-learning package - Tools - Hand Operated.

Tools will not be fashioned or used for activities other than those designed to do so.

Tools will be inspected on a regular basis, so hat conditions which may lead to failure can be identified
Only competent and authorised persons will undertake repairs or maintenance on hand tools (including
power tools).

Power tools will be stored in accordance with manufacturers instructions and tested in accordance with
relevant standards - Refer to Electrical Hazard Control  measures.

Power tools will not be used in the rain or while standing on wet ground.

Residual current devices will exist on circuits where GHD equipment is connected

The exact type of PPE to be used with hand operated tools will be identif ed v a manufacturer’s
instructions and are listed on last page of the JSEA.

HSEG223 /
HSEG205 C 1 Low DJ, PJ

4
Waste
management /
contamina ion

Incorrect / illegal disposal
of waste materials
Injury / illness resulting
from contact with
hazardous waste materials
Contamination of land /
water resul ing from
incorrect handling /
disposal of waste materials
Excessive waste
generation
Non-compliance with GHD
policy and local
laws/regulation

C 4 Moderate
All waste generated by GHD ac ivi ies will be collected and removed from site or deposited into client
provided receptacles

Soil disturbed by drilling will be returned to the borehole

N/A C 1 Low DJ, PJ

5 Slips and trips
Injuries to persons
resulting from falling at he
same level

C 3 Moderate

Staff exposed to slip and trip hazards have undertaken the GHD e-learning package - Slips and Trips.

High risk slip and trip areas will be iden ified and access limited.

Staff will wear ankle high lace up safety footwear with soles appropriate to the hazards presented (e.g.
gravel or oily surfaces).

Staff will practice sound housekeeping practices - e.g. cleaning up spillage immediately; implementing
waste management practices to prevent rubbish build up; keeping walkways clear of trailing cables or
other obstructions and obstacles; and providing adequate and appropriate storage facilities to minimise
risk of slips and trips.

HSEG221 C 2 Low DJ, PJ

HSE009 JSEA Builder and Multi-Day Pre-work Assessment  Uncontrolled when printed Version 1 - May 2016 Page 2
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6
Soil erosion,
sedimenta ion and
dust control

Release of soil and
sediments to waterways -
non-compliance with
Erosion and Sediment
Control Plans (potential
fines)
Injuries to persons due to
slips/trips/falls Damage to
resident's properties,
Poten ial containation of
surface soils

D 4 Significant

Care will be taken to ensure that grass removed for sampling is replaced in a tidy and clean fashion

Soil excavated during sampling will be placed on impervious sheeting to ensure soil does not contaminate
surface soil

Disturbed areas will be restored to pre-existing condition (or as near as practicable) as soon as possible,
allowing for limited ground settlement.  Excess material will be managed in accordance with jurisdictional
and/or client requirements.

HSEG222 C 1 Low DJ, PJ

7 Traffic - Working
Around

Injury / death due to
contact with motor
vehicle(s)
Damage to property due to
impact from motor
vehicle(s)

E 4 Extreme

Staff undertaking activities in proximity to live traffic (including on designated footpaths) will undertake the
GHD e-learning package - Traffic-Working Around.

GHD staff and persons under GHD control will maintain safe working distance from live traffic as
described in HSEG224.

All staff in the vicinity of live traffic (including undertaking work ac ivi es on designated footpaths) will wear
jurisdictional and GHD approved (and client where necessary) high visibility clothing including high
visibility vest or jacket, safety footwear and o her PPE as appr priate. Retroflective striping will be on all
night time PPE outer garments (e.g. vests, jackets, wet wea her gear etc )

HSEG224 E 1 Moderate HG, DJ, PJ

8 Outdoor exposure

Exposure to UV
Sunburn - heightened risk
of melanoma
Dehydration
Hypothermia
Hyperthermia
Heat Stress
Organ failure
Death

D 3 Significant

Personnel undertaking activities outdoors will wear a broad brimmed hat, long sleeved shirts with a collar;
long legged trousers and 30+ sunscreen protec ion on exposed areas.

Drinking water will be carried by the job team to minimise risk of de-hydration.

Programmed rest breaks, rostering, e c. and additional PPE will be implemented where personnel are
required to work in extreme temperatures to reduce risk of fatigue, hyper hermia, heat stroke etc.

Individuals exposed to extreme temperatures will be monitored for adverse effects - heat stress/stroke;
excessive fatigue

HSEG230 D 2 Moderate HG, DJ, PJ

9 Fire Death / injury due to fire E 4 Extreme

Emergency response planning will be documented, practiced and reviewed on a regular basis.

Fuel sources (e.g. long grass, flammable liquids etc.) will  be identified and reduced prior to work where
GHD activities introduce ignition sources.

All GHD site vehicles will be diesel fuelled to minimise risk of ignition and carry a free ex inguisher at all
imes.

All GHD activities that introduce ignition sources (e g. hot works) will be accompanied by a fire
ex inguisher.

Drillers will require fire extinguishers - communicate this to contractors to ensure they have hem

N/A E 1 Moderate HG, DJ, PJ

HSE009 JSEA Builder and Multi-Day Pre-work Assessment  Uncontrolled when printed Version 1 - May 2016 Page 3
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10 Fatigue

Loss of concentration /
decreased productivity /
impaired judgement
Illness (if prolonged
exposure to stressors)
Injury to self or others due
to loss of concentra ion /
coordination

C 5 Significant

Rostered hours of work will be simple and predictable Where shifts are required they will rotate from day,
to afternoon, to nights and then back to days.  Longer blocks of shift allow better physiological adapta ion.
On extended shifts (in excess of 10 hours) rotations every two or three days are preferred.

Commuting and travelling time will be considered part of the total hours worked in a day.

Work arrangements will allow sufficient time off each 24 hours to allow at least 7-8 hours consecu ive
sleep.

Arrangements will be made to prevent staff; working more than 16 hours in a 24-hour period, working
above 14 hours per day for more than 5 days, working more than an average of 60 hours per week over
a four-week period. Project director and OC HSE Manager/Coordinator approval (based on risk
assessment) required to work outside these arrangements.

HSEG207 C 2 Low DJ, PJ

11
Mobile Plant /
Machinery -
Working around

Injury or death to persons
and / damage to vehicles
and / or equipment

D 3 Significant

Staff undertaking activities in the proximity to mobile plant/machinery will undertake he GHD e-learning
package - Working Around Mobile Plant.

As a general rule, staff will not work within 3 metres / 10 feet of moving plant or within the 'swing area' of
revolving plant/machinery.  When approaching mobile plant/mach nery  staff will make eye contact with
he operator and signal for the operator to stop work before moving into this area.

Defined physical barriers and exclusion zones will be mplemen ed to delineate plant/machinery
movement areas and prevent access of wider site personnel or members of he public (e g. pedestrians
or traffic).

Where physical barriers and exclusions are not implemented, and persons (site personnel or public)
remain in close proximity of moving plant/machinery a spotter will be assigned to that item of
plant/machinery. Communication systems will be established between spotters, workers on foot and
plant/machinery operators.

A Pedestrian and Vehicle Movement Plan will be developed in accordance wi h jurisdictional and client
requirements to facilitat  personnel movement around moving plant/machinery.

HSEG215 D 2 Moderate HG, DJ, PJ

12 Excavations

Death or Injury to staff and
other people
Damage to underground
services - release of gas,
sewage, water under
pressure, electrical
Clearing of vegetation
wi hout a permit /
authorisa ion
Erosion and soil run off to
waterways
Injury to wildlife

D 4 Significant

Excavations will be barricaded and secured to minimise  risk to people or equipment/machinery- including
members of the public and road traffic.

Hard hat to be work in and around excavations when there is the risk of being struck on the head (e.g. by
falling objects or by equipment/plant/machinery).

HSEG206 D 1 Moderate HG, DJ, PJ

HSE009 JSEA Builder and Multi-Day Pre-work Assessment  Uncontrolled when printed Version 1 - May 2016 Page 4
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13 Utilities -
Overhead

Electrocution / electrical
burns
Damage to property and
equipment

E 4 Extreme

Staff undertaking activities that may come into contact with overhead utilities will undertake the GHD e-
learning package - Overhead Utilities.

Work will not be undertaken inside that of the safe working distances described in HSEG225 wi hout
accredited provider assistance.

Overhead utilities will de-energised prior to activities commencing that may encroach on he identified
safe working distances described in  HSEG225.

Plant/machinery (e g. drill rig, digging equipment) utilised on site will be of a suitab e size so as not to
come into contact with overhead u ilities.

Overhead utilities will be identified and height from ground assessed prior to work commencing.

Emergency response processes will be identified and documented by to work commencing activities to
enable safe recovery in he event of striking an overhead utility

HSEG225 E 1 Moderate HG, DJ, PJ

14 Utilities -
Underground

Injury from contact wi h
electrical services
Injury / illness from gas
explosion / escape of
gases
Injury from release of
water (under pressure)
Erosion of soil
Impacts on flora and fauna
Soil run off and
sedimentation of local
waterways
Illness resulting from
exposure to sewage
Release of sewage to
waterways
Damage to property and
equipment

E 4 Extreme

Staff undertaking activities that may come into contact with underground utili ies (e g. ground penetration)
will undertake the GHD e-learning package  Underground Utilities.

Site utility plans and data will be thoroughly reviewed to identify potential underground and checked by a
suitable team member prior to starting work.

Sampling locations will marked with spray paint or a stake in the ground

Actual location of underground u ilities will be identified using electronic detection devices by trained
persons. and marked on site plans.

No intrusive work will be undertaken without he approval of the Project Manager or Project Director

Any underground markers disturbed during earth disturbance ac ivi ies (e g. identification tape) will be
reinstated to pre-existing condition.

HSEG226 E 1 Moderate MB, HG, DJ, PJ
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15 Noise and
vibration

Health affects from
prolonged exposure to
noise may include
temporary threshold shift /
permanent hearing loss
Health affects from
prolonged exposure to
vibration may include
blood pressure and heart
problems and nervous
disorders and / or hand /
arm operation condi ions

C 3 Moderate

Staff exposed to work generated noise will undertake the GHD e-learning package - Noise.

If the noise in an area is suspected to be above 85 dB (a) and cannot be reduced by other means (e.g
isolating staff from the noise source), staff will wear PPE (e.g. earplug, earmuff) of a suitable attenuation
to reduce the level of noise reaching the persons ears.

Administrative controls e.g. job rota ion, job re-design or rosters may be necessary to assist engineering
controls reduce noise to an acceptable level.  Where administrative controls are relied on they are to be
regularly reviewed to satisfy compliance.

PPE will be maintained in accordance with manufacturer’s standards to maintain quality of noise
reduction.

HSEG216 C 1 Low DJ, PJ

16 Flora and fauna

Injury to person from
vegetation e.g. sap in eye,
scratches / wounds from
branches
Damage to vegetation /
habitats
Unauthorised clearing of
vegetation (resulting in
fines)
Damage to
vehicles/equipment/people
due to impacts from
vegetation
Inflamma ion / infec ion /
irritation / illness resulting
from a bite or sting
Injury / death to fauna
resulting from vehicle and /
or human impacts

C 4 Moderate

Bees and Dogs have been iden ified on site. Before work is undertaken there should be checks to see if
team members have allergies. If there are any, ensure team members are carrying any allergy medication
required or taking any other steps required

Keep distance away from beehives and animals

Ensure dogs are controlled before en ering property.

The amount of vegetatio  cleared will be kept to the minimum required to safely and effectively access
areas and complete tasks.

Personal Protective Equipment (PPE) (e.g. eye protection, long sleeved shirt and trousers,gloves) will be
implemented to protect eyes, hands and other body parts from animal bites / stings

HSEG210 C 1 Low DJ, PJ
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17 Vehicles/ driving

Injury / death resul ing
from motor vehicle
accident
Damage to vehicles /
property resulting from
motor vehicle accident
Injury / death to wildlife
Damage to vegetation /
habitat

D 3 Significant

Vehicles selected for activities on he job will be fit for purpose (e.g. 4WD) and staff operating hese will be
licensed in accordance with jurisdic ional requirements.

Vehicles will be driven in accordance with jurisdictional laws and client requirements (e.g. speeds).

Only persons trained 4WD opera ion and recovery will drive 4WD vehicles off demarcated roads (e.g.
bitumen or gravel).

Travel to and from site will be counted as part of total work hours for he purposes of managing fatigue
management.

Vehicles will be inspected by the driver prior to use to identify if here are any issues that may affect the
performance or safety of the vehicle.

Use of mobile phones in vehicles will be in accordance with jurisdiction and/o  client requirements and as
a minimum only used when blue tooth or hands-free mode is in use.

HSEG227 /
HSEG208 D 1 Moderate HG DJ, PJ

18
Exposure to
contaminated soil
and groundwater

Skin irritation, nausia,
headaches, exposure
leading to long term heal h
problems, discharges of
contamination into
environment

D 4 Significant

Use of apporopriate PPE - disposable gloves, eye protection, safety boots, HSE long sleeved clothing.

Measures will be taken to prevent he discharge of contaminan s into the environment - soil removed from
bores will be placed on an appropriate surface and excess spoil backfilled into hole with turf replaced on
top.

N/A D 1 Moderate HG, DJ, PJ

19 Vapour from
contaminated soil

Skin irritation, nausia,
headaches, exposure
leading to long term heal h
problems

D 4 Significant

VOCs will be monitored using a PID and LEL detector.

Air monitoring will meet he following s andards
• Methane – 5% LEL, 1,000 PPM 8hr TWA
• Carbon Monoxide – 25ppm lim t – NZ WES
• H2S – 10ppm limit  – NZ WES
• Oxygen – Safe Levels are between 19 5-23 5% - NZ WES
• Benzene – 1 ppm TWA, 2 5 ppm STEL - NZ WES

If the standard is exceded, field lead will contact PM and workers will retreat to a safe distance until the
levels in the area drop back below the standard. If the levels stay at an elevated level for an extended
period of time  the Project Manager should be contacted to discuss way forward.

Workplace
Exposure
standards

D 1 Moderate HG, DJ, PJ

20 Damage to
property

Dissatisfied landowners,
Liabiliy for damage C 5 Significant

Ensure the utmost care is taken when working on properties

Photos of property and path taken to sampling site before, during and after works

Cutting out square of grass before intrusive works and replacing when work completed

Collection of all soil removed from excavations on tarpaulin and reinstatement after work completed

Avoiding tracking mini-drill rig over grassed surface and mitigating when unavoidable - i.e. use of boards

Cleaning up any materials used before leaving property

N/A C 1 Low DJ, PJ
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