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Wendy Collard

From: Lauren Riddle
Sent: Friday, 6 September 2024 02:35 p.m.
To: Hamish MacLean (ODT)
Cc: Communications
Subject: Response to Official Information request - TAR WELL, DUNEDIN GASWORKS
Attachments: 2024.04-12627434 Tar Well Risk Assessment and Annual Monitoring Proposal_Final 

- REV3_Redacted.pdf; 2024.05.02 Hillside ISMP.V4_Update_Redacted.pdf; 2024.05-
Tar Pit Inspection Report_Redacted.pdf; 12572621_Tar Well Proposal_January 2022
_Redacted.pdf

Kia ora Hamish 

OFFICAL INFORMATION REQUEST – TAR WELL, DUNEDIN GASWORKS 

Please accept our apology for the additional delay in responding to your request for information relating to tar wells 
at Dunedin Gasworks.  Thank you for your patience. 

As indicated in my email of 26 June 2024, we sought a refinement of your request due to the significant level of 
research and substantial collation required to meet your request for “all emails sent or received after 1 January 2021, 
as well as any reports or memos on that matter of the tar well at the Dunedin City Gasworks produced in the same 
period.”   

Your email response on 27 June 2024, offered that emails “from or to yourself” did not need to be provided (as you 
already held these). You advised that you were “seeking details around the process the Council has made towards 
understanding the scale of the problem and steps towards a solution”. 

Following a scope of the size of the request, I advise that your request for email correspondence is declined, due to 
substantial collation, pursuant to section 17 (f) of the Local Government Information and Meetings Act 1987 (LGOIMA) 
- that the information requested cannot be made available without substantial collation or research.  We have 
identified that there were over 2000 emails on this topic and to collate and review this information would take a 
substantial amount of time. 

Four reports are enclosed, which were prepared for the DCC during the period requested, and they are: 

 GHD’s Dunedin Gasworks Tar Well: Proposal – Annual Monitoring 2022 (12 January 2022) 
 GHD’s Dunedin Gasworks Annual Monitoring and Risk Assessment (17 April 2024) 
 DCC’s Tar Pit Inspection report – 20 May 2024 
 Tonkin and Taylor report – Interim Site Management Plan (May 2024) 

 
Some names and contact details have been redacted from these reports pursuant to section 7(2)(a) of the Local 
Government Information and Meetings Act 1987 (LGOIMA) – to protect the privacy of natural persons, including that 
of deceased natural persons. 

We have also made the decision to decline your request for two reports prepared during the period.  One report 
contained factual inaccuracies, and the second report is still in progress and yet to be formally considered. These 
reports are declined pursuant to section 17(f)(i) of the Local Government Information and Meetings Act 1987 
(LGOIMA) - maintain the effective conduct of public affairs through— the free and frank expression of opinions by or 
between or to members or officers or employees of any local authority in the course of their duty.  A decision will be 
made on the public release of the second report once it has been completed and formally considered.   

Again, please accept our apology for the delay in responding to your information request. 
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You have the right to seek an investigation and review by the Ombudsman of this decision. Information about how 
to make a complaint is available at www.ombudsman.parliament.nz  

whakaute 
 
Lauren Riddle 
Mana Whakahaere Kairuruku / Governance Support Officer 
Governance Group        

P  03 477 4000  |  DD  03 474 3428   |  E  lauren.riddle@dcc.govt.nz 
Te Kaunihera a Rohe o Ōtepoti - Dunedin City Council 
50 The Octagon, Dunedin 
PO Box 5045, Dunedin 9054 
New Zealand 
www.dunedin.govt.nz 
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1. Introduction  

Dunedin City Council (DCC) have requested that GHD Limited (GHD) prepare a proposal to undertake the annual 
monitoring at the Dunedin Tar Well site (Tar Well Site) and Gasworks Museum site (Museum Site).  

1.1 Background 
GHD have undertaken the annual monitoring at the Tar Well Site and Gasworks Museum site since 2017 and 
2018 respectively on behalf of DCC. The Tar Well Site is located at 45 Hillside Road on the northern boundary of 
the former Dunedin Gasworks facility. The Museum site is located at 20 Braemar Street, on the former Gasworks 
western boundary.  

The former Gasworks facility encompassed the block bounded by Hillside Road to the north, Braemar Street to the 
west, McBride Street to the south and Andersons Bay Road to the east (the Property). Property and Site location 
plans are provided as Figure 1 and Figure 2. 

 

Figure 1 Tar Well Site location plan and sampling points 
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2. Tar Well Site annual monitoring 2024  

2.1 Introduction  
DCC has requested that GHD provide a proposal to undertake the annual Tar Well liquid, groundwater sampling 
and vapour monitoring within the Tar Well and groundwater monitoring well BH11, at the site known as the Tar 
Well Site. A Site location and layout plan is provided as Figure 1. 

An interim site management plan (ISMP1) was prepared by Tonkin + Taylor in 2017 for the Tar Well Site. Section 6 
of the ISMP details monitoring requirements for the Tar Well Site which comprise the following:  

– Annual sampling of groundwater within monitoring well BH11 timed as close to low tide as possible for a 
specified suite of analytes. 

– Tar well vapour monitoring at the manhole access point and in the well head of BH11 using a PID hand held 
portable field instrument. 

– Two-yearly sampling of the pumped liquid from the Tar Well structure. 

The Tar Well liquid was sampled in 2019, twice in 2021, again in 2022 and three times in 2023. While a sample 
does not need to be collected until 2025, DCC has requested that one be collected so that the dataset is kept 
current. DCC have also requested that the Tar Well liquid sample also be analysed for dioxins to help inform 
remediation and disposal options.  

It is understood that DCC are currently exploring remediation options for the Tar Well Site, and in particular the 
contents of the Tar Well structure.  

2.2 Scope of works  
GHD has priced the following tasks to undertake the monitoring in accordance with the ISMP and DCC 
requirements: 

– Preparation of a project specific JSEA plan for the site works taking account of the health and safety 
procedures set out in section 7 and the contingency procedures set out in section 8 of the ISMP. 

– Obtaining a Permit to Work from DCC to undertake the site works.  

– At groundwater monitoring well BH11,  

 measurement of VOC vapour present using a PID upon opening the well cap,  

 establishing whether any light non-aqueous phase (LNAPL) hydrocarbons are present on the water 
surface or dense non-aqueous phase liquids (DNAPLs) are present at the base of the well using an oil / 
water interface probe,  

 measurement of the groundwater level using the interface probe and  

 collection of a groundwater sample in accordance with GHD standard field procedures.  

– Undertake vapour monitoring at the Tar Well liquid extraction manhole using a PID in accordance with the 
ISMP.  

– Collection of a grab sample of the liquid from the Tar Well liquid extraction manhole using a disposable bailer.  

– Submission of the groundwater sample and the Tar Well liquid sample for analysis of dissolved arsenic and 
cyanide, ammonia, polycyclic aromatic hydrocarbons (PAHs) and VOCs at an IANZ accredited laboratory. In 
addition, the Tar Well liquid sample will be analysed for dioxins. The analysis is to be undertaken by Hill 
Laboratories in Hamilton. 

– Collection of one duplicate sample from the Tar Well liquid for dissolved cyanide and arsenic analysis for 
quality assurance and control purposes.  

– Reporting as required in Section 6.4 of the ISMP (summarised below): 

 Confirmation of sampling methodology  

 Providing tabulated data compared against previous records and acceptance criteria.  

 
1 Tonkin + Taylor (2017) 45 Hillside Road, Dunedin. Interim Site Management Plan. Dated August 2017. Job number 29464.1.v3. 
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 Documentation of actions undertaken in response to PID monitoring.   

 Documentation of any spills or contingency measures applied during the previous 12 month period.  

In addition to the reporting requirements above, the annual monitoring report will include: 

– A description of the site works undertaken including the Tar well liquid level monitoring and the additional 
sampling and analysis.  

– A discussion of the analytical results and any relevant trends in the available dataset of selected analytes. 

– A brief discussion of the CSM based on the data collected during the annual monitoring.   

The ISMP does not specify whether total or dissolved arsenic and cyanide is to be analysed for. However, as the 
dissolved form has previously been analysed for, it is proposed to continue with this analytical method to enable 
meaningful comparisons to be made between datasets.   

It is assumed that access to the Tar Well Site will be arranged by DCC and that the monitoring well is readily 
accessible and that work can be completed in a safe manner. It is also assumed that the site works can be 
completed in one day. Should the vapour monitoring trigger the contingency measures being employed, then site 
works may be suspended until vapour levels decrease to a safe level as described in Section 8 of the ISMP.  

We have not included scope to dispose of any free-phase product, if present, or purged water. We have assumed 
that purged groundwater can be placed into the Tar Well liquid sump upon sampling completion. 

2.3 Tar Well Annual Monitoring Costs  
The cost provision to complete the above proposed scope of works is described in Table 1 below. The costing is 
based on a time and materials basis.   

Table 1: Tar Well annual monitoring cost estimate  

Task Cost (Excl. GST) 

Project management* $1,440 

Site works 

JSEA preparation 

Labour (Groundwater (BH11) and Tar Well liquid Sampling) 

Laboratory costs (groundwater and Tar Well liquid) 

Equipment hire and field consumables (Interface probe, YSI water 
quality meter, peristaltic pump, PID, vehicle and PPE) 

 

$230 

$940 

$2,130 

$660 

Reporting 

Preparing Tar Well annual monitoring report 

 

$4,100 

Total (Excluding GST) $9,500 

Notes: 

*It is assumed that the monitoring at the Tar Well Site and the Gasworks Museum site will be undertaken as a joint 
project. As such, project management costs and hire equipment costs are split across the two sites costings. 
Should this not be the case, additional project management, site works and field equipment hire costs will likely be 
incurred.  
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3. Gasworks Museum Site annual monitoring 
2024 

3.1 Introduction  
DCC has requested that GHD provide a quote for services to undertake the annual sump water monitoring on a 
portion of the former Dunedin Gasworks facility which is located at 20 Braemar Street, Dunedin which currently 
houses the Gasworks Museum (the Gasworks Museum Site).  The Gasworks Museum Site boundary is outlined in 
red in Figure 2.  

An ISMP2 was prepared by Tonkin + Taylor in October 2017 for the Gasworks Museum Site.  Section 5 of the 
ISMP detailed monitoring requirements for the Gasworks Museum Site which comprised: 

– Annual sampling from two of the groundwater sumps associated with Pump 1 and Pump 3, timed as close to 
low tide as possible (Figure 2).  

The pumps and sumps are part of the dewatering network which maintains a constant groundwater level at the 
Gasworks Museum Site. There are two pumps, and associated sumps, located at each of two individual buildings 
at the Site including a former workshop (Pumps 1 and 2) and a former engineering room (pumps 3 and 4). 

Sampling at these sumps has been undertaken by GHD at the Gasworks Museum Site since August 2018. 

3.2 Scope of works  
To undertake the monitoring works in accordance with the ISMP, the scope of works is as follows: 

– Preparation of a project specific JSEA plan for the site works taking account of the health and safety 
procedures and the contingency procedures set out in section 7 of the ISMP. 

– Obtaining a Permit to Work from DCC to undertake the site works.  

– Undertaking the measurement of water levels and any LNAPL present in the sumps associated with Pumps 1 
and 3.  

– Collection of water samples from the sumps associated with Pumps 1 and 3 in accordance with GHD 
standard groundwater sampling field procedures.  

– Submission of the collected samples for analysis at an IANZ accredited laboratory for dissolved cyanide, 
ammoniacal nitrogen, PAHs and VOCs.  

– Collection of one duplicate water sample from one of the Pump sumps and submit it for laboratory analysis of 
dissolved cyanide and ammoniacal nitrogen for quality assurance and control purposes.  

– Preparation of a report detailing the site works undertaken, presentation of the analytical results in 
comparison to relevant guideline values and discussion of the findings of the investigation, commenting on 
any evident trends in the data of selected analytes.  

It is assumed that the site works can be completed in one day. However, should the vapour monitoring trigger the 
contingency measures being employed, then site works may be suspended until vapour levels decrease to a safe 
level as described in Section 7.3 of the ISMP.  

The ISMP does not specify whether total or dissolved cyanide is to be analysed for. However, as the dissolved 
form has previously been analysed for, it is proposed to continue with this analytical method to enable meaningful 
comparisons to be made between datasets.  The analysis is to be undertaken by Hill Laboratories in Hamilton.  

We have not included scope to cover costs associated with the disposal of any free-phase product, if present, 
within the sumps. This would incur an additional cost to be disposed of at a suitable licensed facility. In addition, 
we have assumed that groundwater purge water can be placed into the Tar Well liquid sump (at the adjacent Tar 
Well site) upon sampling completion. 

  

 
2 Tonkin + Taylor (2017) 20 Braemar Street, Dunedin. Interim Site Management Plan. Job number. 29464.1.v2. Dated October 2017.  
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3.3 Gasworks Museum Annual Monitoring Costs  
The cost provision to complete the above proposed scope of works is described in Table 2 below. The costing is 

based on a time and materials basis.   

Table 2: Gas Works Museum cost estimate 

Task Cost (Excl. GST) 

Project management $1,440 

Site works 

JSEA preparation 

Labour (Groundwater (Pump 1 and Pump 3 Sampling)) 

Laboratory costs (water analysis) 

Equipment hire and field consumables (Interface probe, YSI water 
quality meter, peristaltic pump, PID, vehicle and PPE) 

 

$230 

$940 

$375 

$660 

Reporting 

Tar Well risk assessment reporting 

 

$3,700 

Total $7,345 

Notes: 

*It is assumed that the monitoring at the Tar Well Site and the Gasworks Museum site will be undertaken as a joint 
project. As such, project management costs and hire equipment costs are split across the two costings. Should 
this not be the case, additional project management, site works and field equipment hire costs will likely be 
incurred.  
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4. Exclusions and Assumptions 

The following exclusions and assumptions are applicable for the scope of works set out in Sections 2 and 3 of this 
report.  

Exclusions: 

– Disposal costs for the purge water (if required) and/or free phase product. 

– The Scope of Works detailed in Sections 2 and 3 do not include (a) presentation of findings beyond the 
preparation of a report for each of the two monitoring events or (b) additional investigations requested as a 
result of the findings of these reports. 

– Attending any project meetings or workshops. 

Assumptions: 

– Our understanding of the required scope of works as outlined in this proposal and based on the information 
provided to us is accurate and complete. 

– Access to the Tar Well and Gas Museum Sites will be arranged by DCC and the monitoring points are readily 
accessible. 

– Work permits to be issued and provided by DCC.  

– Purge water from the Gasworks Museum site and monitoring well BH11 at the Tar Well site can be disposed 
of into the Tar Well at the completion of the sampling works. 

– Project management has been forecasted for a total of three months. Should additional project management 
time be required, this will be invoiced on a ‘per hour’ basis in accordance with DCC panel rates.  

– Reports to be provided to DCC as Final versions. Should DCC require draft reports, revisions or updates to 
be made to the reports, additional costs will be incurred.  
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5. Programme of works  

It is proposed that the monitoring at the Tar Well and Gasworks Museum Sites be undertaken conjointly, as this 
will provide efficiencies in mobilisation and field equipment rental costs. It is anticipated that the monitoring can be 
undertaken over one standard working day subject to health and safety (vapour concentrations) considerations 
and requirements of the ISMPs. The monitoring is to be undertaken at and around the timing of low tide.  

Site works can be undertaken within three weeks of receipt of DCC approval of this proposal cost estimate and a 
PO number, subject to site access and work permit provision from DCC.   

Each of the two annual monitoring reports; the Tar Well Site and the Gasworks Museum Site, are to be provided to 
DCC within 5 weeks of the receipt of laboratory analysis results.   
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6. Conditions of engagement of terms  

The estimated fees for professional services, as detailed in the Sections above, are outlined in Tables 1 and 2 and 
will be carried out in accordance with the terms and conditions of the Long-term Technical and Engineering 
Support Services (LTES) Panel Agreement, signed 19 December 2018 and subsequent current LTES updates and 
pricing schedule.  Commencement will begin upon written acceptance of this proposal and the provision of a PO 
number(s).   

All accounts are payable upon receipt and must be paid within 30 days from the invoice date. 
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7. Limitations  

This document is and shall remain the property of GHD. This document may only be used for the purpose of 
assessing our offer of services and for inclusion in the documentation for the engagement of GHD. Unauthorized 
use of this document in any form whatsoever is prohibited. 

This proposal is valid for a period of 30 days from issue.  
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8. Closing   

If our proposal is acceptable to you, please reply to confirm with a PO number by email to either Hayden Erasmus 
(hayden.erasmus@ghd.com) or Cecilia Gately (Cecilia.gately@ghd.com). 
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1 Introduction  

Dunedin City Council (DCC) owns 45 Hillside Road, land that was formerly part of the Dunedin City 
Gasworks. The property houses the former underground tar well, an historic structure thought to 
contain around 800 m3 of tar and related by-products. Tonkin & Taylor Ltd (T+T) has been 
commissioned by DCC to review and update the Interim Site Management Plan (ISMP) for the 
management of the site located as shown in Figure 1.1. 

This updated ISMP provides DCC and its Contractors with ground contamination-related mitigation 
and management-related procedures that must be implemented to manage contamination at the 
site in the interim until permanent remedial measures are in place.   

This version of the ISMP updates that provided in 2017. It takes into account new information about 
the tar well site as well as changes in regulatory context.   

This ISMP shall continue to be reviewed every 3 years.  

This plan has been prepared in general accordance with the requirements for a SMP referred to in 
the NESCS Regulations1 and as outlined in the Ministry for the Environment’s (MfE’s) Contaminated 
Land Management Guidelines2. We confirm that the persons undertaking, managing reviewing and 
certifying this Interim SMP are suitably qualified and experienced practitioners as defined in the NES 
Soil Regulations. 

 

Figure 1.1: Site location (Source Wises Maps). 

 
1 Resource Management (National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect 
Human Health) Regulations 2011. 
2 Ministry for the Environment. Contaminated Land Management Guidelines No. 1: Reporting on Contaminated Sites in 
New Zealand (Revised 2021).  
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is known to still leak, resulting in DCC removing around 200,000L of contaminated water from the 
structure approximately annually. 

There have been various investigations into removal of the tar including recent works around 
remediation planning.   

In 2014 T+T installed a monitoring well adjacent to the tar well to assess its integrity (refer further 
details in Section 3). Groundwater monitoring by T+T and GHD Ltd over the past 17 years from a 
network of monitoring wells around and within the former gasworks footprint did not highlight any 
obvious issues with the tar well’s integrity. 

DCC, with assistance from the MfE’s Contaminated Site Remediation Fund, is currently investigating 
options for the remediation of the site. In the interim period, there are a number of management, 
mitigation and monitoring requirements to ensure that risks to human health and the environment 
are minimised. This ISMP has been prepared to outline the ground contamination-related 
maintenance and management requirements for the site. 

1.3 Scope of the report 

This ISMP documents ground and site conditions based on the available data and sets out 
procedures and measures to assist in managing the site in the interim while long term site 
management options are investigated, in particular: 

• Procedures for maintaining and managing the site to minimise degradation of containment 
measures; 

• Mitigation measures to prevent exposure to contaminants within the tar well; 

• Monitoring to confirm ongoing integrity of the tar well; 

• Health and safety requirements during implementation of management, mitigation and 
monitoring procedures; and 

• Contingency procedures, in the event that unexpected conditions are encountered, discharges 
occur and/or complaints are received in relation to the site. 

1.4 Prohibited works 

 

This ISMP does not include procedures for ground breaking works on the site. That restriction also 
applies to the car park covering the western half of the site and the strip on the eastern side (refer 
Figure 1.2). 

A risk assessment, resource consents and supporting management plans will be required for any 
ground breaking works on the site. The consent and management requirements will depend on the 
nature of the soil disturbance works proposed (depth and proximity to the tar well) and whether 
groundwater will be impacted.   

A Contaminated Land Specialist and Resource Management Planner shall be engaged to assist with 
consenting and works planning with respect to any future ground breaking activities. 

To protect the tar well from damage, any form of excavation or ground 
breaking activity within 10 m of the structure is prohibited. 
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3 Site Condition 

3.1 Layout and features 

The tar well is positioned on the eastern half of the site, comprising a circular structure whose 
surface is raised 1 m above street level and the surrounding surface (refer Figure 3.1 and Photograph 
3.1). As described in Section 1.4, the western half of the site is currently leased as parking and 
Hillside Road access to Genesis. 

The portion of the site containing the tar well is fenced, along with the eastern and western 
boundaries for the larger site. The boundary fencing and that surrounding the tar well portion is a 
1.5 m high timber fence with an internal mesh fence existing around the tank.  

Access varies: 

• To the tar well portion of the site access is via a locked gate with the key held by DCC Property 
Group. 

• The Genesis lease hold carpark is unrestricted in terms of site access. 

• A narrow strip of land in the east of the site is currently able to be accessed either via a locked 
timber gate on Hillside Road or directly from the adjacent Genesis site to the rear (south).  

The tank lid, constructed of timber planks, is 22 m in diameter covering an area of 380 m2. The lid is 
undulating and covered by chip seal (placed in 2005), with the surface surrounding the tank being 
asphalt. A steel walkway structure constructed to bridge the tank to allow access to manholes on the 
lid whilst preventing walking over it, has supports on the tank lid. The underside of the lid is shown 
in Photograph 3.3, taken by MWH during their construction of the walkway. It is recognised that tar 
based products are good timber preservatives, however the difficulties of inspecting the underside 
of the timber structure and planks means that the condition of the roof cannot be guaranteed and 
thus it is not appropriate for people to walk on the roof. This lack of access to the roof creates 
considerable challenges in maintaining the long-term integrity of the roof waterproofing 
arrangements. 

In the northeast corner of the site is a plastic holding tank and pumping equipment used during 
periodic removal of liquid from the tank. Access to the contents of the tank is via a manhole adjacent 
to the northern end of the walkway. Other manholes are present across the lid. 

A monitoring well (BH11), installed by T+T in 2014, is located at the foot of the concrete steps in the 
northeast of the site (refer Figure 3.1).   

Drawings of the tar well (plan view) and remedial features installed during the remedial works in 
2005, prepared by MWH, are included in Appendix B. 
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Figure 3.1: Tar well features. 

 

Photograph 3.1: Tar well raised above street level. 
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Photograph 3.2: Tar well lid and fenced enclosure. 

 

Photograph 3.3: Inside the tar well showing the timber roof structure and liquid phase around 0.5 m from the 
site surface. 
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3.2 Ground contamination 

3.2.1 Available data 

The following reports hold soil and groundwater quality information pertinent to the site and 
discussed in the following sections: 

• Royds Garden Ltd and DCC Health Department, 1988-1989:  Redevelopment of Gasworks Site: 
Andersons Bay Road, Dunedin. Prepared for Dunedin City Council. 

• Tonkin & Taylor, July 1997:  Dunedin Gasworks Environmental Site Investigation. Prepared for 
Dunedin City Council. 

• Dunedin City Council Materials Consultancy, October 1999:  Citigas Yard Test Holes. Prepared 
for Waste Services Department (five test pits with soil sampling, located around 45 
Hillside Road). 

• Tonkin & Taylor, October 2009:  Contaminated Ground and Geotechnical Site Investigation.  
Prepared for General Distributors Ltd. 

• MWH, December 2012: 45 Hillside Road, Dunedin – Current Status and Future Management of 
Crude Tar Well Site. Prepared for Dunedin City Council. 

• Tonkin & Taylor, February 2014: Former Gasworks, 45 Hillside Road and 20 Braemar Street, 
Dunedin Ground Contamination Review. Prepared for Dunedin City Council, Ref 29464. 

• Tonkin & Taylor, 28 April 2014 letter entitled “45 Hillside Road, Dunedin – Tar well covering 
options”. Prepared for Dunedin City Council Property, Ref 29464. 

• Tonkin & Taylor, July 2015:  Dunedin Former Gasworks - Stage 2 Investigations - Groundwater 
and Surface Water Monitoring. Prepared for Dunedin City Council, Ref 29464. 

•  
 

  
 

• GHD annual groundwater and tar well water quality monitoring reports (various dates, most 
recent being 09 June 2023). 

3.2.2 Tar well contents and inflows 

The tar well contains a stratified mixture of heavy end and volatile tar and water phases.   

Tar sits at the base and contains heavy end petroleum hydrocarbons, polycyclic aromatic 
hydrocarbons (PAH) phenols, monoaromatic hydrocarbons such as benzene and ethyl benzene along 
with naphthalene. Ammonia and cyanide may also be present.  

Annual water testing by DCC confirms the presence of the above contaminants in the liquid phase. 
Observations by DCC maintenance staff along with water level monitoring data indicates the water 
level in the tar well is above ground level. This indicates the tar well structure itself is not leaking and 
suggests the source of accumulating water in the tank is surface runoff entering via the tar well lid or 
thinner brick-only walls of the tar well that are surrounded by fill but extend above the surrounding 
ground surface. The water level monitoring data also suggest around 60% of the equivalent rainfall 
falling directly on the tar well footprint recorded at the closest weather station is entering the tank. 
This appears consistent with entry of rainfall through the timber plank roof structure cover or edges 
rather than deeper inflows. 
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3.2.3 Soil 

Soils encountered during installation of BH11 in 2014 and during geotechnical investigations in 2020 
comprised marine fill underlain by marine sediments (refer borehole log Appendix B). Fill around the 
tar well may include gasworks-derived wastes such as tar and clinker, and potentially residual levels 
of gasworks contaminants. Key gasworks contaminants that may be present include ammonia, 
cyanide, arsenic, volatile organic compounds (VOCs) and PAHs.  

3.2.4 Groundwater 

The well installed adjacent to the tar well (BH11) has to date been sampled annually since 2019 .  
Laboratory testing shows a typical gasworks-related influence on groundwater quality with elevated 
levels of cyanide and ammonia present, these being the most soluble of the gasworks contaminants.  
While levels of cyanide and ammonia at higher levels than some of the other surrounding wells in 
the network, an absence of floating or submerged free product, suggests the tar well structure is 
containing its tar.  

Previous monitoring well data for BH11 is reproduced in Appendix C, while monitoring data for the 
balance of the monitoring well network can be found in the T+T Stage 2 report (July 2015). 

3.3 Conceptual model 

Based on the available soil, groundwater and tar tank contents information, a model of potential 
contamination was developed. The cross section in Figure 3.2 illustrates the profile soil 
contamination and likely subsurface profile beneath the site.   

The lithologies coloured green on the cross section are those where gasworks related contaminants 
are more likely to be present. The groundwater level is also shown. 

Figure 3.2: Schematic illustration showing the potential areas of contamination within the property (Source: 
T+T 2023).  
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3.4 Key contamination management requirements 

The key factors requiring management, and addressed within this ISMP are: 

1 Surface water management. 

2 Excess liquid removal to maintain water levels below the lid;. 

3 Protection of the structure from damage. 

4 Prevention of site worker injury from failure of the tar well lid. 

5 Prevention of worker inhalation of, and contact with, the tar well contents. 

6 Protection of the general public. 

7 Prevention of unauthorised soil disturbance anywhere within the current 45 Hillside Road 
property, including the leased portion. 

4 Site Management 

4.1 Access 

Access to the tar well is currently controlled by DCC and there is no mechanism for public access to 
it. However, there is currently to the eastern strip of land via the Genesis property to south of the 
site. Access to the site and to the tar well lid shall be managed by: 

• Only providing access to the site and tar well to those DCC staff or Contractors who have been 
inducted (refer Section 4.2). 

• Ensuring the ongoing integrity of the timber paling fence and locked gate around the 
perimeter of 45 Hillside Road. 

• Maintaining the steel mesh fence around the perimeter of the tar well lid. 

• Ensuring the ongoing integrity of the steel walkway across the tar well lid. 

• Contractors or DCC staff shall flag any repair requirements to the DCC Maintenance Manager 
as soon as they are identified. 

 

4.2 Induction requirements 

All workers and visitors to the site shall be inducted. The site induction shall be carried out by the 
DCC Maintenance Manager. The induction shall include the following information: 

a Background discussion on the contaminant conditions. 

b Site access and security. 

c Health and safety requirements for the person carrying out works on, or visiting, the site (refer 
to requirements in Section 7). 

d Contractor obligations prior to works commencement and post completion of the works. 

e Notification process should any personnel undertaking works on the site notice any 
maintenance requirements or issues need addressing. 

No personnel access on the tar well lid is permitted under any 
circumstance. 
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4.3 Inspections 

Six monthly inspections of the site shall be undertaken by the DCC Maintenance Manager to assess 
the integrity of the containment measures and to identify and action any mitigation. Early 
identification and mitigation will prevent small issues magnifying. Inspections shall be undertaken so 
that they coincide with tar well liquid removal (Section 5) if possible as an additional check on the 
extraction process. 

Inspections shall also be undertaken should any of the following events occur: 

• An earthquake of significant intensity that it is felt in South Dunedin; or 

• A 100 year rainfall event; or 

• A natural (i.e. flooding) or other event (i.e. vehicle accident) where there is potential for 
damage to the tar well structure. 

The inspector shall fill in the Site Inspection checklist in Appendix A and archive a file copy upon 
return to the DCC offices. The files archive shall be on DCC’s project filing system with a folder 
established for the 45 Hillside Road site. For consistency and easy access, a subfolder shall be 
created for the site inspection forms with the file labelled with the inspection date. 

4.4 Maintenance 

The site shall be maintained including: 

• Keeping the tar well lid free of vegetation, rubbish or any other materials. Regular spraying to 
prevent weeds taking hold in the chip seal will aid in preventing damage to the surface. All 
spraying shall be undertaken using the walkway or from outside the perimeter mesh fence. 

• Repairing any damage or degradation of the chip seal surface on the tar well lid. A spray on 
bitumen product shall be used, applied from either the walkway or outside the perimeter 
mesh fence.  

• Repairing any damage or degradation to the asphalt on the leasehold portion (the western 
carpark). 

• Repairing any damage/ holes to the perimeter mesh fence and replacing mesh as required. 

• Repairing any damage to the broader site fencing and painting/ coating it to ensure its 
longevity. 

• Checking the integrity of advisory signage in and around the site. 

5 Water Management 

5.1 Requirements 

5.1.1 Monitoring  

Surface water enters the tar well via the lid and possible upper walls, and mixes with the overlying 
liquid phase contaminants in the tar well. Monitoring of this liquid level shall occur: 

• On a regular basis (at least 6-monthly during routine site inspections). 

• After significant rainfall events.  

The measurements are to be made to the top of the manhole within the tar well lid. Monitoring 
information assists in arranging for the specialist water removal services. The water level in the tar 
well should not rise above 1.2 m below tar well lid.  
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5.2 Water removal  

Accumulated water removal shall be undertaken at least once per year to maintain the tar well level 
at least 1.2 m below the tar well lid. There are worker and environmental protection measures 
required during water removal. The following sections set out the method and mitigation required 
for its ongoing removal. 

5.2.1 Notification 

The maintenance crew or Contractor shall notify the DCC Maintenance Manager 1 week prior to the 
liquid removal to allow for an inspection during the works, if feasible. A Permit to Work shall be 
obtained from DCC by the Contractor prior to undertaking the water removal.  

The DCC Maintenance Manager shall inspect at least one removal per year, to coincide with the six-
month site walkover inspections. 

5.2.2 Removal method 

Removal staff shall undertake liquid removal from the tar well as follows: 

1 Obtain check sheet (Appendix A). 

2 Apply health and safety procedures in Section 6 including obtaining a Permit to Work from 
DCC. 

3 Observe odour outside the manhole when opening and record on checklist. Odour shall be 
assessed under the following rating system: 

− No Perceptible Odour – No odour from the manhole is detectable at the location where 
the assessment is being made. 

− Weak Odour – Detectable odours exist, but may be intermittent, dissipate after 1 
minute or only just considered detectable by the person making the assessment. 

− Strong Odour – Clearly detectable and consistent for more than 1 minute after opening 
the manhole and, detectable at the site boundary with Hillside Road. 

4 The following actions shall be taken in respect of odours: 

− If odour is weak or not present, commence with pumping.  

− If odour is strong, move away from the manhole and wait a further 5 minutes then 
reassess.  

− If the odour is still strong after 5 minutes and present at the site boundary, the DCC 
Maintenance Manager shall be notified and odour mitigation measures implemented as 
per Section 5.4.1. 

5 Measure depth to liquid within the tar well to the top of the manhole and record on checklist. 

6 Establish spill containment controls as per Section 5.4.2. 

7 Install sucker truck hose into manhole and commence pumping. The hose and truck must not 
be left unattended while filling. 

8 In case of spills follow the contingency measures in Section 5.4.3. 

9 Measure water level in the tar well when truck full. 

10 Secure manhole and site upon exit. 

11 Dispose liquid to Waste Management’s hydrocarbon disposal processing plant in Christchurch, 
or similar appropriately authorised facility. 

12 Record disposal volume on checklist. 

13 Complete checklist (Appendix A) and submit to DCC Maintenance Manager. 
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5.2.3 Containment controls and contingency 

5.2.3.1 Odour mitigation 

Odour mitigation measures may include:  

• Allowing further time for odours to dissipate; and/or 

• Use of a deodoriser delivered via a demisting sprays (backpack spray) within the pumping 
area. 

5.2.3.2 Spill protection 

Spill containment and contingency measures shall be in place during liquid removal so that in the 
case of a spill, the liquid is contained quickly and does not contact the general public, workers or 
discharge into the stormwater system.   

The following spill protection measures shall be installed prior to removing liquid from the tar well: 

• Install silt sock/ sediment control sock protection set back 0.5 m around the edge of the 
manhole. 

• Place a spill containment tray and/ or silt sock/ sediment control sock protection on the 
ground surface set back 1 m around the pumping mechanism on the sucker truck. 

Other proprietary spill containment devices may be used following approval from the DCC 
Maintenance Manager. 

5.2.3.3 Spill response 

In the case of a spill during transfer of liquid from the manhole to the truck: 

1 Immediately deploy sorbent materials such as mats, sawdust, wood shavings, wool or other 
proprietary products and liquid control barriers such as socks and sorbent bunds. 

2 Cordon off the area. 

3 Notify the DCC Maintenance Manager. 

4 If offsite discharge occurs the DCC Maintenance Manager shall notify ORC. 

A spill incident report shall be filed and learnings discussed with the liquid removal team. 
Modification to the liquid removal process may be required. 

A spill kit shall be kept onsite during the water removal process. The spill kit shall contain sorbent 
material, pads, booms and plastic bags. The contents shall be checked and refilled as required. 

6 Monitoring Requirements 

6.1 Groundwater monitoring 

The monitoring well adjacent to the tar well (BH11, refer Figure 3.1) shall be sampled once per year 
by a Contaminated Land Specialist. A Permit to Work shall be obtained from DCC prior to the 
monitoring works.   
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The following method, commensurate with the MfE document entitled “Sampling protocols and 
analytical methods for determining petroleum products in soil and water” (Draft 1999), shall be 
implemented: 

• Sampling shall be undertaken as close to low tide as possible. 

• Upon opening the well cap, the well shall be screened for two minutes for volatile organic 
compounds using a photoionisation detector (PID). 

• The water level and thickness of any separate phase hydrocarbon shall be recorded prior to 
sampling. 

• The well shall be purged; if it runs dry the water level shall be allowed to recover for up to 24 
hours before sampling. 

• Field parameters including pH, temperature and electrical conductivity shall be measured in 
the field. 

• The water sample shall be placed immediately in appropriate laboratory prepared bottles 
(filled to the top) and labelled with the well number and date. 

• Samples shall be chilled and dispatched to IANZ accredited Hills Laboratories in Hamilton (to 
ensure laboratory consistency) the same day, under chain of custody documentation. 

• Testing shall be for arsenic, cyanide, ammonia, PAH, and VOC. Testing shall be completed to 
sufficient reporting limits to compare to the assessment criteria Results shall be evaluated 
against the previous data and the Default Guideline Values for marine waters (80% species 
protection levels) as published by the Australian and New Zealand Water Quality Guidelines  
Appendix C. 

6.2 Tar well vapour monitoring 

The manhole used for liquid extraction (Section 5) shall be lifted and the vapour level recorded using 
the PID. Monitoring shall be conducted concurrent with groundwater monitoring in BH11 (Section 
6.1). A level of 10 ppm3 shall result in contingency measures being employed as set out in Section 8. 

6.3 Tar well contents quality monitoring 

One sample of the liquid from the tar well shall be collected and tested 2 yearly (once every 2 years).  
The sample shall be collected, where possible concurrent with monitoring set out in Section 6.1 and 
6.2) according to the following method: 

• The manhole shall be lifted and a PID reading taken. 

• A grab sample device shall be used to lower the laboratory prepared sample bottles into the 
well. 

• The bottles shall be filled to the top, sealed and labelled with the manhole identification and 
date. 

• The bottles shall be chilled and dispatched to IANZ accredited Hills Laboratories in Hamilton 
(this laboratory should be used to maintain consistency of data) the same day, under chain of 
custody documentation. 

• Testing shall be for arsenic, cyanide, ammonia, PAH and VOC. Results shall be evaluated 
against any previous data. 

 
3 10 ppm has been selected as a precautionary trigger level as a basis to take further action. Based on tar well water 
monitoring to date, associated vapour concentrations are several orders of magnitude lower than WorkSafe WES TWA.  
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6.4 Reporting 

The Contaminated Land Specialist shall report the results of the monitoring annually to DCC and 
ORC. The report shall: 

• Confirm the sampling methods were as per Sections 6.1 – 6.3. 

• Provide raw (laboratory transcripts) and a summary table of data compared against previous 
monitoring data. For groundwater the data shall also be compared against the acceptance 
criteria set out in the table in Appendix C. 

• Document any actions taken in respect of PID monitoring within the tar well. 

• Document any actions required in respect of the findings of groundwater monitoring adjacent 
to the tar well. 

• In consultation with the DCC Maintenance Manager document any spills or contingency 
measures applied during the previous 12-month period. 

7 Health and Safety Procedures 

7.1 Overview 

This site-specific health and safety plan for 45 Hillside Road has been prepared to cover above 
ground maintenance and monitoring activities on the site. It covers those maintenance and 
monitoring activities set out in Section 5 and 6. Any variations to the methods and procedures in 
those sections may result in new hazards and additional health and safety requirements being 
implemented. Therefore any proposed change to the methods in Sections 5 and 6 shall be reviewed 
by the Contaminated Land Specialist.   

Records of PID readings greater than 10 ppm shall also result in review of health and safety 
procedures (refer Section 8). 

Until more comprehensive data become available, particularly vapour levels within the tar well 
manhole, the health and safety plan is conservative in the event contaminant levels are greater than 
anticipated. 

7.2 Guidance 

This health and safety plan has been prepared in general accordance with the Department of Labour 
Health and Safety Guidelines on the Clean-up of Contaminated Sites (March 1994). 

This SMP provides a framework for managing ground contamination hazards at the site by 
identifying potential hazards and suggesting mitigation measures. It provides information and 
recommendations to inform a broader health and safety process but is not intended to relieve the 
person conducting business or undertaking (PCBU) of either their responsibility for the health and 
safety of their workers, contractors and the public, or their responsibility for protection of the 
environment. 

The health and safety protocols described in this plan are expected to be incorporated into any 
Contractors’ and DCC’s own Health and Safety Plan. 
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7.3 Identification of hazards 

The following potential contaminated land-related hazards may arise during maintenance and 
monitoring works set out in Sections 5 and 6: 

• Skin contact with contaminated groundwater during sampling. 

• Skin contact with liquid from within the tar well during removal. 

• Ingestion of contaminated water through splashing or in the event of a spill or accident. 

• Inhalation of vapours. 

• Vapour ignition (with subsequent potential for harm to people in the vicinity) if volatile levels 
are recorded. 

7.3.1 Identification of new hazards 

Other hazards may arise during the course of the works and DCC or the Contractor undertaking the 
works shall be responsible for appropriate change management processes aimed at identifying new 
or different hazards and reviewing the validity and effectiveness of hazard controls being 
implemented for the work. The Contractor shall in the first instance contact the DCC Maintenance 
Manager to advise the new hazard, who shall seek review by the Contaminated Land Specialist, if 
necessary.   

7.3.2 Hazard management 

Various measures to help identify and manage the hazards identified above, with the primary 
method being to reduce potential exposure to contaminated water and groundwater or 
contaminant vapours during sampling and removal.   

Avoiding contact with water and groundwater, good hygiene practices and wearing of PPE, and 
ventilation requirements are the key means to minimising or eliminating the identified hazards. 

7.4 General safety requirements and training 

All relevant staff shall be required to undergo appropriate education and training associated with 
the contamination related protocols before commencing maintenance or monitoring work on the 
site as per Section 4.2. The following are a list of health and safety related induction requirements 
for all staff, the purpose being to make sure that workers are aware of the hazards, the safety 
equipment and requirements, and the action plan in case of an unplanned event: 

• Incident notification. Any incidents shall be reported to the DCC Maintenance Manager. 

• PPE requirements as per Section 7.5. 

• Spill and emergency response. Refer Sections 5.4.3 and 8. 

• Personnel hygiene protocol and availability of facilities. 

• Odour and vapour training, how to identify and rank odour strength (refer Section 5.4). 

7.5 Hazard minimisation procedures 

7.5.1 Dermal contact and ingestion 

The following shall be implemented during removal of liquid from the tar well: 

• Disposable gloves shall be worn. Gloves shall be replaced regularly. 

• Overalls shall be worn if there is potential for splashes and tar well liquids to contact other 
parts of the body, i.e. legs and arms. 
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• Maintaining good personal hygiene such as: 

− Avoiding hand to mouth and hand to face contact. 

− No eating, drinking or smoking in the works area so as to reduce the potential for 
ingestion through eating with dirty hands. 

7.5.2 Inhalation of vapours 

Vapour monitoring using a PID shall be undertaken as per Section 6.2 and 6.3. For gasworks 
contaminants an odour does not necessarily result in the presence of hazardous vapours, however 
prolonged exposure to an odorous environment can result in headaches. If staff are concerned 
about odour exposure the DCC Maintenance Manager shall be notified and the Contaminated land 
Specialist advice sought. 

7.5.3 Vapour ignition 

While monitoring and laboratory data suggests vapours are low, there shall be no smoking or hot 
work during removal of liquid within the tar well. As a precaution, use of mobile phones shall be 
restricted during pumping of tar well liquid. 

7.5.4 Personal protective equipment (PPE) provisions 

Based on the above protocols the following contaminated land-related PPE, in addition to standard 
safety equipment (i.e. safety glasses, high visibility vests, hard hats and steel capped boots), shall be 
worn as a minimum and replaced regularly; 

• Overalls. 

• Disposable latex/rubber gloves. 

8 Contingency Procedures 

The following actions are proposed in the event that unexpected conditions are encountered, 
discharges occur and/or complaints are received in relation to the works. The management of risk 
should be applied in accordance with Health and Safety in at Work Act 2015. 

8.1 Roles and responsibilities 

The DCC Maintenance Manager is responsible for coordinating and managing the maintenance 
works as per Section 2 and 4 and responding/ directing any contingency actions required in respect 
of unexpected contamination or a change in the condition of vapour within BH11 or the tar well. 

For the liquid removal works, undertaken at least annually, the Contractor shall be responsible for 
implementation of Section 5 of this ISMP and for the contingency procedures in case of odour or a 
spill as documented in Section 5.4. 

8.2 Emergency response procedures 

Should an incident occur on site which may result in any unauthorised discharges (vapour, odour, 
water, soil, separate phase hydrocarbon etc.), the Contractor or DCC Maintenance staff (depending 
on the nature of the work) will take control of the situation and coordinate the efforts of all on site 
to minimise the impact as per First Response procedures below.   

In the event that sustained and uncontrollable discharges (exceeding the specified action levels) 
occur from the site, emergency response and evacuation procedures, including provisions for 
notifying and managing neighbouring site users, shall be implemented. The emergency response and 
evacuation procedures shall be specified in the Contractors Health and Safety Plan. 







    

 

Appendix A Checklists 

• Contractor checklist – Tar well liquid removal 

• Site inspection form 

  







    

 

Appendix B Background Information 

• MWH Tar well plans 2005. 

• BH11 borehole log. 

 













    

 

Appendix C Water Quality Data 

Extracts from most recent monitoring report (GHD Ltd 2023): 

• Groundwater data from BH11. 

• Tar well water. 
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2 Scope 

GHD has priced the following tasks to undertake the monitoring in accordance with the ISMP: 

a) Preparation of a project specific job safety and environmental analysis (JSEA) plan for the site works 

taking account of the health and safety procedures set out in section 7 and the contingency procedures 
set out in section 8 of the ISMP. 

b) At monitoring well BH11, undertaking of the measurement of the volatile organic compounds (VOC) using 

a photo ionisation detector (PID) upon opening the well cap, establishing whether any free-phase 
hydrocarbons are present using an oil / water interface probe, measurement of the groundwater level and 
collection of a groundwater sample in accordance with GHD standard field procedures.  

c) Submission of the groundwater sample for analysis of dissolved arsenic and cyanide, ammonia, polycyclic 
aromatic hydrocarbons (PAHs) and VOCs at an International Accreditation New Zealand (IANZ) 
laboratory.   

d) Undertake vapour monitoring at the tar well liquid extraction manhole using a PID in accordance with the 
ISMP.  

e) Collection of a grab sample of the liquid from the tar well liquid extraction manhole. It should be noted that 

it is not a requirement of the ISMP to collect this sample this year, as it was collected in 2021. However, as 
increasing trends in several contaminants concentrations have been noted over the past three years, it is 
considered prudent to collect an additional sample to assess whether these trends persist.  

f) Submission of the Tar Well liquid sample for analysis of dissolved arsenic and cyanide, ammonia, PAHs 
and VOCs.  

g) Collection of one duplicate sample from the tar well liquid for dissolved cyanide and arsenic analysis for 

quality assurance and control purposes.  

h) Reporting as required in Section 6.4 of the ISMP.   

The ISMP does not specify whether total or dissolved arsenic and cyanide is to be analysed for. However, as the 

dissolved form has previously been analysed for it is proposed to continue with this analytical method to enable 
meaningful comparisons to be made between datasets.  The analysis is to be undertaken by Hills Laboratories in 
Hamilton.  

We have assumed that access to the Site will be arranged by DCC and that the monitoring points are readily 
accessible and that work can be completed in a safe manner. It is also assumed that the site works can be 
completed in one day. Should the vapour monitoring trigger the contingency measures being employed, then site 

works may be suspended until vapour levels decrease to a safe level as described in Section 8 of the ISMP.  

We have not included scope to dispose of any free-phase product, if present, or purged water. We have assumed 
that purged water can be put back into the tar pit liquid sump upon sampling completion. 
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3 Costs 

GHD has priced the scoped items above to be delivered for a lump sum price of $5,405.00 (excl. GST).  

Table 1 Cost Estimate 

Task Cost (Excl. GST) 

Project management $ 885.00 

Site works 

 Labour 

 Laboratory costs 

 Equipment hire and field consumables (Interface probe, YSI 

water quality meter, peristaltic pump, PID, vehicle and PPE) 

 

$ 940.00 

$ 540.00 

$ 520.00 

Reporting $ 2,520.00 

Total $ 5,405.00 

 

Exclusions: 

 Disposal costs for the purge water (if required) and/or free phase product. 

 The Scope of Work does not include (a) presentation of findings beyond the preparation of the report or (b) 

additional investigations requested as a result of the findings of this report. 

 Attending any project meetings or workshops. 

Assumptions: 

 Our understanding of the required scope of works as outlined in this proposal and based on the information 

provided to us is accurate and complete. 

 Access to the Site will be arranged by DCC and the monitoring points are readily accessible. 

 Work permits to be issued and provided by DCC.  

 Physical access to the site will be provided as required. 

 Carrying out fieldwork outside normal working hours; we reserve the right to claim a reasonable additional 

payment if work outside normal hours is required.  

 Sub-contractor fees are subject to confirmation.  Fees provided are estimates only 

 Purge water can be disposed of into the Tar Well at the completion of the sampling works.  

 

4 Programme of works 

It is envisaged that the monitoring works will be undertaken concurrent with the quarterly Green Island and closed 
landfill monitoring in January 2022.  This will provide efficiencies in mobilisation and field equipment rental costs.   

In light of concerns and government restrictions regarding the spread of SARS-CoV-2 (COVID 19), there may be 
unpredictable events, disruptions and consequences (as a result of actions by government or other third parties) 
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that affect GHD’s ability to provide the services or to provide the services within expected timeframes. GHD will 
endeavour to keep you informed and explore an alternative with you to minimise any delays and project risks. The 
health and safety of our people, and the clients and communities we work with, remains our number one priority 

and GHD is endeavouring to take all prudent measures to prevent the spread of COVID-19 in the community. 

5 Conditions of engagement and terms 

The estimated fee for professional services, as detailed above, is outlined in Table 1, and will be carried out in 

accordance with the terms and conditions of the Long-term Technical and Engineering Support Services Panel 
Agreement, signed 19 December 2018.  Commencement will begin upon written acceptance of this proposal and 
the provision of a PO number.   

All accounts are payable upon receipt and must be paid within 30 days from the invoice date. 

This proposal is valid for a period of 30 days from the date of issue.  

6 Limitations 

This document is and shall remain the property of GHD. This document may only be used for the purpose of 
assessing our offer of services and for inclusion in the documentation for the engagement of GHD. Unauthorized 

use of this document in any form whatsoever is prohibited.  

7 Closing 

If our proposal is acceptable to you, please reply to confirm with a PO number by email to either  
 or  

 

 

 

  






