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Dunedin 9054 

RESPONSE TO REQUEST FOR FURTHER INFORMATION – RM22.099 – MOBIL OIL NEW ZEALAND 

LIMITED 

Dear Shay, 

Thank you for your request for further information in respect of the above application. 

This letter1 provides responses on behalf of Mobil Oil New Zealand Limited (Mobil) to the requests for further 

information in respect of the resource consent application RM22.099 and pursuant to section 92 of the 

Resource Management Act 1991 (RMA), as set out in the Otago Regional Council (ORC) letter to WSP New 

Zealand Limited2 (WSP), dated 13 May 2022.   

The responses to Questions 1 to 3 are set out below in the same order as they are listed in the s92 request for 

further information from ORC.  Each question is presented and is followed by WSP’s response on behalf of 

Mobil. 

Section 92 Response 

1) What investigation has been undertaken on Per and Polyfluorinated Alkyl Substances (PFAS)? 

What PFAS chemicals have been used, stored or tested on the site? What is the potential for 

PFAS contamination of soil and groundwater on the site and/or off-site? 

Please refer to RM22.099 – Mobil Dunedin Terminal – Technical Review by Simon Beardmore: 

Section 6.2; Section 7.0 Table 1, answers to Question 2; Section 7.0 Table 2, answers to Question 2; 

Section 7.0 Table 3, answers to Question 1, answers to Question 2; and Section 8 Summary and 

Conclusions.  

Note PFAS has currently been scoped out of the discharge permit, however if passive discharges are 

occurring/will occur from PFAS, these will also require authorization by the consent authority. 

 

 

1 This letter is subject to the attached limitations.  

2 In April 2021 Golder Associates Inc. and its subsidiaries and affiliated companies, including Golder Associates (NZ) Limited (‘the 
Company’) was acquired by Canadian listed company, WSP Global Inc.  As part of that acquisition, in January 2022 the 
Company amalgamated with WSP New Zealand Limited (ultimately owned by WSP Global Inc.) under Part XIII of the Companies 
Act 1993.  On 1 January 2022 the Company changed its legal name to “WSP New Zealand Limited”. Golder Associates (NZ) 
Limited was amalgamated into WSP New Zealand Limited as of 1 January 2022. 
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Our Response:  

Mobil commissioned a desk top review to assess the potential for PFAS containing fire fighting foam to have 

been used, stored or tested on site. The review is documented in the report titled ‘Phase 1 Review of Per-and 

Polyfluoroalkyl Substances (PFAS) - Former Mobil Dunedin Terminal -199 Fryatt Street’ which is attached to 

this response. 

The key findings of this desk top review are summarised as follows: 

▪ There is no evidence of Class B foam having been stored on site.  Class B foams were available to the 

site in the event of a fire from the PIEAC foam store located adjacent to the Z Energy terminal located to 

the north of the site across Akaroa Street. 

▪ Fire fighting infrastructure at the site comprised a water based hydrant line. The hydrant line was installed 

to provide a source of water within the bunded tank compound.  The hydrant line was not fitted with foam 

nozzles and there is no evidence indicating it was designed with foam injection points.  

▪ Site staff indicated that fire fighting training on site was limited to use of small extinguishers only.  No 

records of training events using foam have been identified. 

▪ In the event of a fire event, the primary response was provided by the NZ Fire Service.  Information 

reviewed as part of a previous Preliminary Site Investigation (PSI) noted that no hazardous substance 

incidents had been recorded at the site. 

▪ Given the site operated as a bulk fuel terminal between the mid to late 1920s and 1995, the potential for 

Class B foams to have been used at the site cannot be discounted.  However, available information 

suggests that application of Class B foams, if used, would likely have been limited. 

▪ The information reviewed indicates a low potential for soil and groundwater contamination to be present at 

levels likely to result in adverse environmental effects.  Further it is noted that there are land use activities 

surrounding the site that are also likely sources of potential PFAS impacts.  

▪ Given the on-going use of the site for commercial / industrial land use, and the low sensitivity of the 

receiving environment, the existing management framework adopted for the site is considered appropriate 

for the management of potential PFAS impacts.   

 

2) Would the applicant consider further physical investigation and monitoring towards the end of 

the consent term (Year 8 or 9) as part of the consent renewal process?  

I have requested this information as it will facilitate the efficient ongoing management of the site, as 

conditions of consent levied now by Council that relate to this future renewal process may make the 

future consenting process more cost effective. This would align the applicants and Councils approach 

to Section 18A Procedural Principles of the Act, particulars principles of efficient and cost-effect 

processes. In addition, this may also serve to support the Affected Party Approval process. 

 

Our Response:  

It is acknowledged that, regardless of the consent term, a reassessment of the site conditions is likely to be 

required prior to expiry of the consent. It is anticipated that this would include monitoring to assess the site 

conditions with respect to the regulatory environment in place at that time. Further this would assist with 
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evaluating whether a renewal of the consent may be required or whether the site conditions complied with 

permitted activity criteria that may be developed under revised council plans (or under the current Resource 

Management Reform programme). 

On this basis the Applicant is aligned that there is need to undertake further monitoring toward the end of the 

consent term. The Applicant suggests that the discharge permit include a condition that requires the consent 

holder to undertake an assessment of groundwater quality, in the form of an Environmental Site Assessment 

(ESA), in Year 8 or 9 of the consent term.  

 

3) Based on the additional information requested above, please update the Environmental 

Management Plans (EMPs) and re-submit. 

Note, providing finalised versions rather than draft versions of the EMPs to Council (as part of this 

Section 92 process) is recommended. Given the obligations that are proposed to be imposed on 

Chalmers Properties and Dunedin City Council in the draft EMPs, prior to submitting the EMPs to 

Council, I strongly recommend the applicant obtains acceptance from each party (as part of the 

Affected Party Approval process).  

 

Our Response:  

The EMPs were prepared in 2020 for both the site (Golder 2020a) and the surrounding off-site area within 

Fryatt Street (Golder 2020b). These EMPs were provided to both DCC and Chalmers Properties at this time. 

No comments have been received from either DCC or Chalmers in relation to the EMPs.  

On this basis, the EMPs have effectively been in place since this time and for the benefit of doubt are not 

considered draft documents. It is noted that the off-site EMP (Golder 2020b) is tagged against the property 

and is available from DCC under a HAIL Property Search3.  

The EMP’s were prepared as “live” documents with the intent that they be reviewed and, if necessary 

amended, prior to any future redevelopment works to ensure any changes to the environmental conditions are 

recognised and that human health and environmental risks are managed appropriately. 

It is acknowledged that the EMPs form a key part of discussions with DCC and Chalmers Properties as part of 

the Affected Party Approval process. It is Mobil’s intent to review the need for further update of the EMPs, as 

needed, based on consenting outcomes and provide updated versions to the relevant parties (including ORC). 

It is noted specifically with respect to the PFAS assessment that has been undertaken, that the existing 

controls recommended in the EMPs for other contaminates of interest are aligned with the management 

protocols needed for any potential low PFAS contamination risk posed to human health and environment. 

Hence it is considered that the existing approved EMPs remain suitable without update. 

  

 

3 Based on a HAIL Property Search for 199 Fryatt Street as provided by DCC on 26 May 2022. 
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Closing 

We trust the above information fulfils ORC’s requirements.  If you have any questions regarding this letter, 

please contact the undersigned by email at andrew.hart@wsp.com or by phone on +64 29 707 0981.  

 

 

Yours sincerely 

WSP New Zealand Limited 

 

Andrew Hart  

Technical Principal - Contaminated Land  

 

 

CC: Chris Belej – Mobil Oil New Zealand Limited 
 
Attachments: WSP (2022) Phase 1 Review of Per-and Polyfluoroalkyl Substances (PFAS) - Former Mobil 

Dunedin Terminal -199 Fryatt Street 
 

 
https://golderassociates.sharepoint.com/sites/139835/project files/6 deliverables/004-l s92 response/20449679-004-l-rev0.docx 
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Report Limitations 

This report has been provided by WSP New Zealand Limited (“WSP”) subject to the following limitations: 

i) The purpose for which the works were performed is set out in the report. 

ii) The scope of the works to be performed and described is in accordance with Purchase Order No. 

4410887578.  A description of the work done is set out in the report.  If a matter is not addressed, do not 

assume that any determination has been made by WSP in regards to it. 

iii) This report is prepared based on the information reviewed at the time of preparation of the report.  

iv) WSP did not perform a complete assessment of all possible conditions or circumstances that may exist 

at the site referenced in the report.  If a service is not expressly indicated, do not assume it has been 

provided.  Conclusions from field work are an expression of opinion based on samples or locations at the 

site.  The report accordingly is not operating as a guarantee that the condition of the site could not be 

different at points between sampling locations or at different parts of the site.  Thus, due to the inherent 

variability in natural soils and subsurface conditions it is therefore unlikely that the results, assumptions 

and conclusions set out in this report will represent the extremes of conditions at any location removed 

from the specific points of sampling. 

v) Where this report indicates that information has been provided to WSP by Mobil Oil New Zealand Limited 

or by third parties, WSP has made no independent verification of this information except as expressly 

stated in the report. 

vi) The analysis and conclusions presented in this report are applicable as at the date of this report. WSP 

does not make any representation or warranty that the conclusions in the report can be extrapolated for 

future use as there may be changes in the conditions of the site, applicable legislation or other factors 

that would affect the conclusions contained in this report.   

vii) All relevant legislation in the jurisdiction in which the site is located and relating to the works has been 

complied with by WSP as at the date of this report. 

viii) The report should be read in full and no excerpts are to be taken as representative of the conclusions.  

The report should not be used or relied upon for any purpose except as defined in the report and subject 

to the limitations set out in this section.   

ix) This report has been prepared on the instruction of Mobil Oil New Zealand Limited and may be used and 

relied on by Mobil Oil New Zealand Limited and its Affiliates, and other entities contemplated in the 

agreement between WSP and Mobil Oil New Zealand Limited, such as purchasers of the site, lenders to 

purchasers, property owners, purchasers from property owners, lessees from property owners and 

assignees of lease from lessees of property owners. 

x) WSP accepts no responsibility for damages, if any, suffered by any other third party as a result of 

decisions made or actions based on this report. 

xi) Affiliates means (a) Exxon Mobil Corporation or any parent of Exxon Mobil Corporation, (b) any company 

or partnership in which Exxon Mobil Corporation or any parent of Exxon Mobil Corporation now or 

hereafter(1) owns or (2) controls, directly or indirectly, more than fifty percent (50%) of the ownership 

interest having the right to vote or appoint its directors or functional equivalents (“Affiliated Company”), 

(c) any joint venture in which Exxon Mobil Corporation, any parent of Exxon Mobil Corporation, or an 

Affiliated Company is the operator, and (d) any successor in interest to (a) and (c) above. 
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1.0 INTRODUCTION

Mobil Oil New Zealand Limited (Mobil) ceased operation of its former Dunedin Terminal (the site) in 1995 and

decommissioned the facility between 1995 and 2007.  Mobil has continued to lease the site following

decommissioning and has progressively undertaken environmental site assessment (ESA) works at the

terminal, both on-site and off-site, commencing in 1992 (Golder Associates (NZ) Limited (Golder 2019a).

The ESA works have been undertaken in a step wise and sequential manner to assess the nature and extent

of impacts associated with the historical bulk storage of petroleum hydrocarbons.  The initial investigations

focused on establishing the nature of on-site impacts to soil and groundwater.  Recent investigations have

focused on assessing the extent of residual Light Non-Aqueous Phase Liquid (LNAPL) and characterising the

presence, stability and attenuation of dissolved phase hydrocarbons both on and offsite.

The ESA works undertaken to date form the basis for development of a robust conceptual site model (CSM)

and provide a detailed understanding of the extent of residual impacts to soil, groundwater and soil vapour

and the associated risks to human health and the environment (Golder 2019b).  The time-series of the ESA

data also provides for a detailed understanding of the stability and attenuation of residual LNAPL and

dissolved phase hydrocarbons.

Given the presence of hydrocarbon impacts, Mobil lodged an application with Otago Regional Council (ORC)

seeking a discharge permit for the passive discharge of petroleum hydrocarbons onto or into land from the

site. In processing the application, ORC requested additional information in relation to whether for Per- and

Poly- Fluorinated Alkyl Substances (PFAS) had been used, stored or tested on the site and the subsequent

potential for PFAS contamination of soil and groundwater on- and off-site.

Mobil commissioned WSP New Zealand Limited1 (WSP) to review the use of PFAS chemicals that have been

used, stored or tested on site, and understand the potential for PFAS contamination of soil and groundwater

on- and off-site.  The review has focused on the potential for PFAS as a result of Class B Fire Form as the

most likely source of PFAS contamination in the area. WSP has prepared this report to document the findings

of a PFAS specific review.

1 In April 2021 Golder Associates Inc. and its subsidiaries and affiliated companies, including Golder Associates (NZ) Limited (‘the
Company’) was acquired by Canadian listed company, WSP Global Inc.  As part of that acquisition, in January 2022 the Company

amalgamated with WSP New Zealand Limited (ultimately owned by WSP Global Inc.) under Part XIII of the Companies Act 1993.  On 1
January 2022 the Company changed its legal name to “WSP New Zealand Limited”. Golder Associates (NZ) Limited was amalgamated
into WSP New Zealand Limited as of 1 January 2022.
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2.0 ENVIRONMENTAL SETTING

2.1 Site Location and Description

The site is located at 199 Fryatt Street within an industrial area approximately 1.5 km from central Dunedin

(Figure 1).  The site covers an area of 1.12 ha and is bounded by Halsey Street to the south-west, Jutland

Street to the north-west, Akaroa Street to the north-east and Fryatt Street to the south-east.  The site is

located approximately 60 m from the Otago Harbour.  A summary of relevant site information is provided in

Table 1.

Table 1: Site details.

Site address 199 Fryatt Street, Dunedin

Legal description Lot 2 DP 482844 (refer Appendix A)

Site area 1.12 ha

Co-ordinates (NZTM) 1407362 E, 4916984 N.

Regulatory authorities Dunedin City Council (DCC)

Otago Regional Council (ORC)

Zoning ‘Port 2’ under Dunedin City District Plan (2006) and ‘Industrial Port’ under Dunedin
City Proposed Second Generation Plan (2018).

Land owner Chalmers Properties Limited (on behalf of Port of Otago Limited (POL)).

Current status Vacant.

Proposed future use Continued commercial/industrial use.

Currently, the site comprises a predominantly grassed vacant block of land, with concrete building foundations

present in the southern corner of the site.  Elements associated with former Mobil operations remaining on site

include (Figure 2):

 Tank pads of the five former above ground storage tanks (ASTs).

 An earth bund, approximately 1.5 m in height, which formed the perimeter to the main bulk tank compound.

 Four fire hydrants and water lines associated with the former fire suppression system.

 Two separators formerly referred to as Separator 1 and Separator 3.  Separator 1, a four-chamber

separator, is in the eastern corner of the site and was connected to the stormwater system that collected

water from the tank compound.  Separator 3, a three-chamber separator, is located mid-way along the

Halsey Street (south-west) boundary.  The source of water received by Separator 3 is not known.

Separator 2, formerly located in the southern corner of the site, was not observed during site works and

is assumed to have been removed.

 A set of decommissioned fuel lines next to Separator 3 on the Halsey Street boundary.  These pipelines

historically connected the site to a tanker wagon fill station located on the property south across Halsey

Street.  These lines are reportedly concrete slurry filled (Pattle Delamore Partners Limited (PDP) 2007).

Historically a railway line ran along the south-eastern boundary (parallel to Fryatt Street), with a former rail

siding servicing the terminal entering the south-eastern margin of the site.  It is unknown when Mobil ceased

using the rail siding.  The railway lines were still present in a 1977 historical aerial photograph, however,

appear to have been removed by 1985.  The rail siding was used for distribution of product from the site to

smaller regional depots via rail.
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2.2 Adjacent Land Uses

The site is in an industrial area of Dunedin and surrounded by commercial/industrial land uses.  A summary of

land uses surrounding the site are indicated on Figure 1 and summarised in Table 2.

Table 2: Surrounding land use.

Direction Land use

North-east (across Akaroa Street) Bulk fuel storage terminal operated by Z Energy Limited (Z Energy).

South-east (across Fryatt Street) Fulton Hogan Limited bitumen plant and HarbourCold cold store facility.

South-west (across Halsey Street) Northern Southland Transport Holding Limited.

North-west (across Jutland Street) Commercial properties (Tulloch Transport Company, Reillys Towage &
Salvage).

2.3 Underground Services

2.3.1 On site

With the exception of underground services mentioned in Section 2.1 and indicated on Figure 2, there are no

other known underground services present on the site.

2.3.2 Off site

A network of underground services is present in the streets adjacent to the site (Figure 2) and includes:

 Shallow telecommunication and water services likely to be installed above the shallow groundwater table

(<0.5 m below ground level (bgl)).

 Two stormwater lines beneath Halsey Street along the south-west of the site.  DCC’s Geographic

Information System2 (GIS) shows the stormwater lines to be 1,950 mm and 1,300 mm in diameter with

invert levels of 99.893 m relative level (RL) (2.36 m bgl) at Jutland Street and 99.829 m RL (2.94 m bgl) at

Fryatt Street.  The stormwater lines form part of the stormwater system that receives stormwater from the

wider Dunedin City and discharge to Otago Harbour beneath the HarbourCold facility.

 A stormwater line beneath Akaroa Street and Fryatt Street to the north-east of the site.  DCC’s GIS shows

the stormwater pipe is 225 mm in diameter with an invert level of 101.954 m RL (1.0 m bgl) adjacent to

the Z Energy bulk fuel terminal in Akaroa Street.  The pipe increases to 300 mm in diameter with an invert

level of 101.204 m RL (1.67 m bgl) beneath Fryatt Street.  Available plans (URS 2012) indicate that this

line receives stormwater from the bulk fuel storage terminal located to the north-east of the site and

discharges to Otago Harbour between the Fulton Hogan bitumen plant and the HarbourCold facility.

 A sewer line beneath Akaroa Street and Jutland Street.  The pipe is 225 mm in diameter with invert levels

of 101.091 m RL (1.70 m bgl) at the intersection of Akaroa Street and Fryatt Street, 100.588 m RL

(2.63 m bgl) at the intersection of Akaroa Street and Jutland Street and 99.924 m RL (2.95 m bgl) at the

intersection of Halsey Street and Jutland Street.  The sewer pipe pumps sewage along Halsey Street

away from Otago Harbour and connects to a main trunk sewer approximately 400 m north-west of the

site.

2 https://www.dunedin.govt.nz/do-it-online/maps-and-photos/water-services-map-and-wws-work-in-progress
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 Two sewer lines are present beneath Halsey Street to the south of the site.  The first, a 300 mm diameter

pipe runs from Fryatt Street with an invert level of 100.341 m RL (2.49 m bgl) and connects to the

225 mm diameter pipe from Jutland Street.  The second is a 300 mm pipe with invert levels of

100.658 m RL (1.93 m bgl) at the intersection of Fryatt Street and Halsey Street and 100.286 m RL

(2.59 m bgl) at the intersection of Halsey Street and Jutland Street.

2.4 Geology

The site has been shown to be underlain by the following geological sequence:

 Fill comprising:

 Gravel (sandy fine gravel) across the whole site predominately from surface to 0.7 m bgl, however

the fill extends to depths up to 2 to 3 m bgl beneath and between former Tank 1 and Tank 8, and the

southern corner of the site.

 Sand (fine to medium coarse, often with shells and varying amounts of silt) with discontinuous layers

of silt or gravels at varying thicknesses underlies the gravel fill unit.  This sand unit extends to

between 4.5 and 5 m bgl.

 Marine sediments – Clayey silt and silty clay between 4.5 m and about 8.0 m bgl.

 Competent material (possibly bedrock) was encountered below about 8 m bgl.

2.5 Hydrogeology

Key hydrogeological findings from the supplementary ESA works undertaken at the site (Golder 2019a) are

summarised in Table 3.

Table 3: Summary of site hydrogeology.

Aspect Description

Depth to groundwater A shallow unconfined aquifer system is present within the fill material, with groundwater
present at depths between approximately 0.45 m and 3.0 m bgl based on data collected
between November 2015 and April 2017 (Golder 2019a).  Average depth to
groundwater has ranged between 1.61 m below top of casing (btoc) (June 2016) and
1.75 m btoc (November 2015) over this period.

Groundwater levels are typically lower (up to 0.5 m) in monitoring wells located closer to
Otago Harbour than those located in the centre or north-west of the site.

Groundwater elevations Measured groundwater elevations have ranged between:

100.115 m RL (BHA) and 101.875 m RL (BH26) in November 2015.

100.475 m RL (BH29) and 102.654 m RL (BH23) (June 2016).

100.801 m RL (BH46) and 102.852 m RL (BH56) in April 2017.

Inferred flow direction Groundwater flow in the unconfined aquifer is typically in a south-easterly direction
toward Otago Harbour (Golder 2019a).

Tidal response The shallow groundwater system in the area of Fryatt Street and in close proximity to
the harbour shows evidence of tidal influence (up to 0.23 m), while little or no tidal
influence was noted within the confines of the site (maximum ~ 0.002 m).

Salinity Electrical conductivity has ranged from 400 µS/cm to 2,009 µS/cm (Golder 2019a).

Redox Conditions Groundwater reported slightly to moderately negative redox conditions and low
dissolved oxygen (Golder 2019a).
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Aspect Description

Hydraulic conductivity (K) Previous hydraulic testing of the shallow strata indicated hydraulic conductivity values in
the range 0.4 m/d to 2.2 m/d (PDP 2012).

Effective porosity (θe) Estimated to range from 5 % to 10 % based on values reported from over 100 tracer
tests in unconsolidated sand and gravel aquifers (Suthersan et al. 2016).

Hydraulic gradient (i) The groundwater gradient across the site is in the order of 0.004 to 0.006 metres per
metre (m/m).

Estimated groundwater flow
velocity

~ 90 m/year (assuming upper value of K ~ 2 m/d, i = 006, θe ~5 %).

2.6 Groundwater Sensitivity

The Ministry for the Environment (MfE 2011) provides criteria for assessing groundwater sensitivity at

petroleum hydrocarbon impacted sites (Table 4).  An aquifer is defined as sensitive when either all the first

three criteria are met, or the fourth criterion is met.

Table 4: Groundwater sensitivity assessment.

Criteria Assessment

The aquifer is not artesian or confined; and Yes

The site stratigraphy comprises sand and silt deposits that form an
unconfined aquifer.

The aquifer is expected to be less than
10 m below the potential suspected source
of contamination; and

Yes

Groundwater has been measured in the unconfined aquifer at depths
between 1.3 and 3.0 m below ground level (bgl) in groundwater
monitoring wells on the site.

The aquifer is of quality, appropriate for
use, can yield water at a useful rate and is
in an area where extraction and use of
groundwater may be reasonably foreseen;
or

No

The site is located in an area of Dunedin consisting of reclaimed land with
a long history (>100 years) of commercial/industrial use.  This history
combined with the close proximity to the harbour means it is extremely
unlikely that shallow groundwater will be extracted for beneficial use.

The source of contamination is less than
100 m from a sensitive surface water body

Yes

The Otago Harbour is located approximately 60 m from the site.

Although the site is located within 60 m of Otago Harbour, the shallow aquifer would be classified as not

sensitive with respect to abstractive use and with respect to environmental discharges for the following

reasons:

 No registered groundwater abstractions for potable, irrigation or stockwater use purposes are located

within 1.5 km of the site with registered wells mainly used for monitoring or geological investigation

purposes (PDP 2013).

 Unregistered potable abstractions are considered unlikely given the proximity of Otago Harbour (low

groundwater quality) and the presence of a reticulated supply in the vicinity of the site.

 Otago Harbour is a large water body and would facilitate significant dilution.  MfE (2011) guidance notes

that where “the receiving water body facilitates significant dilution of groundwater discharged into it (large

river systems, coastal water), sites within 100 metres of a surface water are unlikely to affect the surface

water quality significantly, unless free phase hydrocarbons [LNAPL] is present and migrating off-site.

Frequently, dilution rates in the order of 1000:1 following discharge of groundwater to surface water,
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resulting in contaminant concentrations less than criteria for the protection of aquatic ecosystems in the

surface water after dilution, even when high dissolved phase concentrations are present.  Under these

conditions, some minor impact on the aquatic ecosystem within the dilution or mixing zone may occur.”

 Previous ESA works have not documented the presence of LNAPL in monitoring wells installed

immediately adjacent to Otago Harbour (PDP 2011, 2013; Golder 2019a).

2.7 Surface Water

The nearest surface water body is Otago Harbour which is located approximately 60 m to the south-east of

the site across Fryatt Street.  The site is located adjacent to the upper harbour basin which comprises a highly

modified environment as a result of reclamation, road works and dredging activities (URS-Opus 2011).  The

upper Otago Harbour basin receives stormwater discharges from the greater Dunedin urban area which

includes a range of mixed recreational and commercial land use activities.  URS New Zealand Limited (URS)-

Opus International Consultants Limited (Opus) (URS-Opus 2011) notes that tidal range in Otago Harbour is

approximately 2.2 m with estimates of harbour flushing times ranging from four to 15 days.



July 2022 20449679-003-R-Rev0

9

3.0 SUMMARY OF SITE HISTORY

Mobil has previously commissioned preliminary site investigations (PSIs) to document an assessment of

historical land use activities undertaken as part of its operations at its former Dunedin Terminal (PDP 2007,

2009).  Mobil’s terminal operations were split between two adjoining properties:

 The subject site which was principally used as a bulk fuel tank compound and associated operations.

 A neighboring property (located west of Halsey Street at 197 Fryatt Street) used for offices, warehousing,

tanker wagon filling, bulk storage of lubricants, drum filling/reconditioning and drum storage.  This

property has been redeveloped with construction of a commercial warehouse occupied by Steel & Tube

and is not covered by this report.

The site operated from the mid to late 1920s to 1995.  It was progressively decommissioned between 1995

and 2007 and based on the condition of the site at the time of these ESA works has remained vacant since

decommissioning (a sequence of historical aerial photography is provided in Appendix A).

Fuels were delivered in bulk to the site either by ship via two above ground wharf lines (running from the Oil

Wharf located 70 m to the south-east of the site) that entered the south corner of the site (with a small length

of the wharf lines running underground by the Fryatt Street boundary), or via a rail car loading/unloading

facility located along the south site boundary.  A diesel bunker line was also located with the wharf lines which

supplied diesel to the Oil Wharf.  Fuels and lubricants were hard piped from the site to the neighbouring

Halsey Street facility via fuel lines that passed under Halsey Street (PDP 2007).

A large bunded tank compound occupied the central and eastern parts of the site and some of the western

site area (Figure 3).  This compound contained up to seven large bulk storage tanks (ranging between

436,000 L and 4,695,000 L) storing petrol, diesel, kerosene and slops.  This tank compound occupied at

least 80 % of the site area.  The tank compound also contained several smaller vertical and horizontal

tanks (located in the western area of the tank compound) which stored kerosene, slops, white spirit

(Stoddard Solvent), turpentine, and fuel additive (PDP 2007).

The western part of the site appears to have principally comprised various pump manifolds that serviced both

properties/facilities.  A small tanker wagon fill station was in the south-east area of the site before being

relocated on the Halsey Street site sometime in the 1940s and 1950s.  Drum storage occurred in the north-

west corner of the site and drum filling is believed to have occurred close to the midway point of the site’s

western boundary (PDP 2007).

Based on a review of the site history the key sources of hydrocarbon and/or solvent contamination comprise:

 Bulk storage tank compound – bulk tanks and oil-water separator.

 Rail siding along Fryatt Street boundary.

 Drum filling plant approximately half way along the Halsey Street boundary.

 Drum storage in the western corner of the site.

 Tanker wagon fill station in the southern corner of the site.
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As outlined in the Phase 1 ESA (PDP 2007), the primary contaminants of interest (COI) were identified to be

petroleum hydrocarbons and metals (primarily lead).  Based on the identified sources of contamination, the

ESA works included analysis of media including:

 Soil – total petroleum hydrocarbons (TPH), benzene, toluene, ethylbenzene and xylenes (BTEX),

polycyclic aromatic hydrocarbons (PAH), and a suite of metals including arsenic, cadmium, chromium,

copper, lead, nickel and zinc. Historical testing also included analysis for organic lead in areas where

“weathered sludge from the weathering slab had been buried” (PDP 1994).

 Groundwater – dissolved TPH, dissolved BTEX, dissolved PAH, dissolved metals and a suite of

geochemical parameters including nitrate-nitrogen, sulphate, dissolved iron and dissolved manganese.

 Soil vapour – volatile organic compounds, aromatic and aliphatic hydrocarbons, oxygen, carbon dioxide

and methane.

 LNAPL – fingerprinting using gas chromatogram along with in situ characterisation using laser induced

fluorescence (LIF).

Given the time at which the PSI was undertaken (2007), PFAS was not identified as a COI and hence was not

considered as part of the subsequent ESA works.
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4.0 INFORMATION REVIEW

4.1 Methodology

This review comprised a desk top review of available information to assess the potential for fire-fighting

foams containing PFAS compounds have been used, stored, or tested on site.  This review has been

based on the following information sources:

 Review of the PSI previously prepared for the site with respect to information regarding fire fighting

infrastructure, and spills/incidents related to fire fighting.

 Historic site and engineering plans held by Mobil in relation to the terminal.

 Anecdotal information obtained by former Mobil employees familiar with operation of the former Dunedin

terminal and other terminal operations in New Zealand.

 Obtaining and reviewing information held by DCC as part of its HAIL/Soil Contamination register.  DCC

was requested to provide information for both the former Mobil Dunedin Terminal and also the adjacent Z

Energy terminal at 203 Fryatt Street.

The following sections provide a synthesis of the findings of a review of the above information and is

presented with respect to an assessment of potential on-site and off-site sources of PFAS contamination.

4.2 Previous PSI

Mobil commissioned a PSI (PDP 2007) for the site to document historical land use activities.  The PSI

included a review of certificates of title, a Land Information Memordandum (LIM) provided by DCC,

resource consents issued for the site, information sourced from the NZ Fire Service in relation to past

incidents, historical aerial photographs, previous ESA reports, and an interview with a former site

maintenance engineer who worked at the terminal since 1987.

The main site history and associated land use activities as outlined in the PSI (PDP 2007) are summarised

in Section 3.0 of this report.  A review of the PSI in relation to pertinent information regarding the potential

storage and use of PFAS identified the following:

 As part of the previous PSI (PDP 2007), information was obtained from the New Zealand Fire Service in

relation to hazardous substance incidents within 1 km of the site.  The information provided indicate that

no hazardous substance incidents had been recorded at the site.

 A former site maintenance engineer was interviewed as part of the previous PSI (PDP 2007).  Information

obtained during this interview indicated that there was no record of large spills or events that would have

required responses involving the application of foams.

4.3 Mobil Site and Engineering Plans

Mobil provided site and engineering plans held on file for the site.  These included layout plans showing the

location of bulk tanks, bund walls and separators, the size and capacity of the bulk tanks, and a layout of

the fire controls (Appendix B).
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The Plant Fire Chart (dated from 1991) shows the location of the hydrant line and above ground fire

hydrants within the bunded tank compound. The plan also shows the location of dry powder and carbon

dioxide fire extinguishers located across the site. The plan does not identify the presence of foam cabinets

or foam stores that would be storage locations for Class B foams.

4.4 Anecdotal Information

As part of undertaking this review, information was obtained from current and former Mobil employees with

knowledge of the operation of the site.  Interviews were undertaken with an Engineering Manager, a

Pipeline/Terminal Operator who worked at the site between 1985 and 1989, and a former SSHE Manager

who commenced work at the Dunedin Terminal in 1966.  Key information obtained during these interviews

is as follows:

 Anecdotal information indicates that fire fighting training on site was limited to use of small extinguishers

only. No records of training events using foam have been identified.

 A ‘Plant Fire Chart’ dated 1999 shows the location of the hydrant line and above ground hydrants.  The

plan shows the hydrant line was connected to a mains water supply to the site adjacent to the workshop

adjacent to the Fryatt Street and Halsey Street intersection.  The plan also shows the location of Class

ABC dry powder and carbon dioxide hand-held fire extinguishers located across the site.  The plan makes

no reference to foam storage or foam injection points as part of the fixed fire suppression system.

 The hydrant line was noted to be water based with no direct injection points for foam.  Where present,

foam injection points would have been limited to the two newer tanks (Tank 1 and Tank 8) located at the

northern end of the site. It was noted that foam infrastructure would not have been installed on tanks with

floating or lifter roof configurations.

 Where foam infrastructure was present, the application of foam would have been undertaken by the NZ

Fire Service.

 Foam was generally recalled by the staff interviewed to not have been stored on site.  However, foam was

available to site in the event of a large fire event.  The interviews indicated that, if required, foam would be

obtained from the Petroleum Industry Emergency Action Committee (PIEAC) foam store.  It is understood

that where required, the New Zealand Fire Service would obtain the foam from the store and apply it using

its own appliances.  Based on information provided by Mobil, the PIEAC foam store was not located on

the Former Mobil Terminal.

4.5 DCC HAIL Property Search

4.5.1 Former Mobil Terminal – 199 Fryatt St

A HAIL Property report was requested from DCC for the Former Mobil Terminal. Salient information

obtained from a review of the DCC HAIL report with respect to PFAS is summarised as follows (and

provided in Appendix C):

 A 1931 plan makes reference to a ‘National Foam House’.  The plan provides general arrangements and

details for construction of a building.  The plan does not include details in relation to chemical storage and

handling.  The plan also refers to ‘Main Installations – All Centres’ indicating that it was likely a generic

structure.

 A 1941 plan showing details for the protective wall of a floating roof tank includes a detail for a ‘foam line’.
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 A 1976 plan prepared to support the reconstruction of Tank 1 includes reference to a ‘Foam Nozzle with a

blank flange 150 NB’.

 A 1978 plan prepared to support the reconstruction of Tank 8 includes reference to a ‘Foam Chamber

Connection’.

 A 2002 land use consent application lodged with DCC (consent reference: RMA 2002-0257) to authorise

an upgrade of the existing bulk fuel storage facilities.  The consent was sought to increase the overall

storage capacity at the site which included the installation of a fire protection system in accordance with

regulations in place at that time.  This is noted to comprise a firewater ring main around the bulk tanks and

the installation of foam pourers on the bulk tanks. The DCC file notes that this application was granted but

not exercised.  There is no evidence of these upgrade works having been undertaken based on the

previous PSI (PDP 2007) and available historical aerial photographs.

 Documentation from 2007 seeking approval from DCC for the demolition of the remaining above ground

infrastructure at the site.

 Tender documentation dated 2007 for the demolition of the remaining infrastructure at the site.  The

tender documentation notes that the scope is for demolition of terminal infrastructure including fire fighting

systems. This was to include removal all above ground water lines excluding the hydrants.

The DCC HAIL file also includes copies of previous ESA reports prepared on behalf of Mobil between 2011

(PDP 2011) and 2012 (PDP 2012).  These are focused on an assessment of petroleum hydrocarbon

impacts at the site.

The DCC HAIL file also includes the ‘Environmental Management Plan – Fryatt Street Adjacent to Former

Terminal’ (Golder 2020b) prepared in relation to the management of residual petroleum hydrocarbon

impacts on land surrounding the site.

4.5.2 Z Energy Terminal – 203 Fryatt St

A HAIL Property report was requested from DCC for the active Z Energy terminal located at 203 Fryatt

Street. Salient information obtained from a review of the DCC HAIL report with respect to PFAS is

summarised as follows:

 The property has been used a bulk fuel storage facility since the 1920s. Bulk fuel tanks have been located

adjacent to the western boundary adjacent to Jutland Street and in the north of the site adjacent to

Wickliffe Street.

 Warehouses and a drum platform were located along the eastern boundary adjacent to Fryatt Street. A

reconditioning shed and boiler house were located in the north-east of the site. Administration buildings

were located in the south adjacent to Akaroa Street.

 Site plan dated 1982 show the location of a ‘Proposed Equipment Shed’ in the north-east of the site

adjacent to the intersection of Fryatt Street and Wickliffe Street. The plans also note that the building is a

‘loan equipment store’.

 Documentation submitted to DCC in May 1985 for the construction of a Petroleum Industry Emergency

Action Committee (PIEAC) Emergency Equipment Storage Area located outside of the fence line adjacent

to the intersection of Fryatt Street and Wickliffe Street.

 An application for building permit and site plan dated September 1985 for an addition of a trailer shelter to

the ‘foam store’ located outside of the fence line adjacent to the intersection of Fryatt Street and Wickliffe

Street.
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 Aerial photographs show the location of the foam store adjacent to the northern boundary of the Z Energy

terminal. The foam store is not visible in the 1985 aerial photograph but is present by 1988 (Appendix D).

 Site plans dated between 1991 and 2009 show the PIEAC foam shed to be in the same location.

 Imagery available from Google Maps shows the foam shed to be present up to 2018.

 In 2015, Z Energy commenced an upgrade to the fire protection system which involved the construction of

an above ground 4,000 L capacity foam concentrate tank, 870,000 L firewater tank, and aboveground

firewater and foam pipework. The foam concentrate and firewater tank were to be located in the south-

west of the site adjacent to the intersection of Akaroa Street and Jutland Street. The consent application

(Aurecon 2015) lodged with DCC for the works indicates that a Class B foam (ANSULITE 3% AFFF (AFC-

3-A)) was proposed to be stored on site.

 As part of the fire protection upgrades, Z Energy commissioned ESA works to support the fire protection

system upgrade (AECOM 2015). The ESA works included benchmarking of soil quality with testing

undertaken for petroleum hydrocarbons and metals. No assessment for the presence of PFAS appears to

have been undertaken as part of the ESA works.
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5.0 PRELIMINARY PFAS CONCEPTUAL SITE MODEL

5.1 PFAS In The Environment

PFAS are highly persistent, bioaccumulative and potentially toxic to humans and the environment

(CONCAWE 2016, ITRC 2021) and have been detected widely in the environment, including aquatic

ecosystems, due to their presence in a range of industrial applications including fire fighting activities

involving Class B foams (CRC Care 2018, Pattle Delamore Partners Limited (PDP) (2018)).

Longer chain PFAS such as perfluorooctane sulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) are

moderately soluble, and stable in the environment (e.g. PFOA has a reported half-life in water of 92 years

(DEPA 2015 in CRC Care 2018)). Although persistent in groundwater and surface waters, longer chain

PFAS have a propensity to sorb to natural organic matter and soil surfaces resulting in it partitioning from

groundwater to organic matter rich sediments and soil (CRC Care 2018).

Factors that influence PFAS fate and transport in the environment include (ITRC 2021):

 PFAS characteristics (e.g., chain length, the ionic state of the compound (for example, the charge(s)

carried by the molecule at a typical environmental pH), the type of functional group(s), and the extent of

fluorination (for example, perfluorinated versus polyfluorinated compounds)); and

 Site characteristics (e.g., soil type (including properties such as permeability, surface charge, organic

carbon content, exchange capacity, minerology, water content), depth to groundwater, oxidation-reduction

conditions, precipitation/infiltration rates, surface water and groundwater flow rates, prevailing

atmospheric conditions, and the presence of co-contaminants.

Longer-chain PFAS such as PFOA tend to absorb to organic rich sediment.  However, low suspended solid

concentrations typically present in aquatic receiving environments (particularly marine ecosystems) can

facilitate the transport of dissolved PFAS.  These conditions can result in the PFAS being available to

bioaccumulate (Ahrens et al., 2011).

The main uptake of PFAS in aquatic ecosystems is via contact with water and sediments along with

ingestion of contaminated food. PFAS tend to accumulate in the body by attaching to tissues of higher

density protein including blood, liver, and kidneys (ITRC 2021, PDP 2018).  Studies have documented

reproductive and developmental effects in aquatic organisms exposed to concentrations in the order of 1 to

10 µg/L (PDP 2018).

The widespread distribution in the aquatic environment and their ability to bioaccumulate can result in

biomagnification up the food chain.  ITRC (2021) notes that with the exception of biota exposed to gross

contamination (e.g., AFFF spill sites), lower PFAS concentrations are generally observed in invertebrates

and fish with higher concentrations detected in animals at the top of the food chain.

The uptake by marine organisms near PFAS discharges is variable with elevated concentrations detected

in gastropods compared to bivalve species (e.g., mussels) (PDP 2018). However, the body of scientific

evidence is generally small, and the understanding of potential effects is constantly evolving.

The effects of PFAS in the environment are also likely to be site-specific reflecting the nature of the source,

PFAS compounds present, and the site characteristics.  Bioaccumulation in aquatic species cannot

generally be predicted based on water concentrations with observation of bioaccumulation in fish despite

water concentrations below laboratory LORs (HEPA 2020).  Direct assessment of biota is required to

assess risks and effects (HEPA 2020).
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5.2 Potential On-site Sources

The site operated from the mid to late 1920s to 1995.  It was progressively decommissioned between 1995

and 2007 and has remained vacant since decommissioning. Fuel storage occurred within a bunded

compound in up to seven large bulk storage tanks (ranging between 436,000 L and 4,695,000 L) storing

petrol, diesel, kerosene and slops.  The tank compound also contained several smaller vertical and

horizontal tanks (located in the western area of the tank compound) which stored kerosene, slops, white

spirit (Stoddard Solvent), turpentine, and fuel additive (PDP 2007).

Former infrastructure included a hydrant line and fire hydrants associated with the former fire suppression

system.  Plans for the site show the hydrant line connected to the reticulated water supply adjacent to the

workshop in the south-east corner of the site. The hydrant line then headed west toward the store room

where it connected to a hydrant. The hydrant line then heading north into the tank compound with the line

located beneath the tank bund. The hydrant line was connected to four hydrants located in the tank

compound. The hydrants were located to the north of Tank 12, adjacent to the bund wall toward the south-

west of the compound, adjacent to Tank 5, and between Tank 1 and Tank 8.

Historical imagery for the terminal indicates that the hydrants were installed to provide water within the

bunded area (Figure 4). Fire hoses were connected to the hydrants to support fire fighting activities.

Information provided by former Mobil employees indicated that the hydrant system was water based.

Figure 4: 2007 photograph showing fire hydrant located in south-west of tank compound (view
towards Fryatt Street) (source: PDP 2007).
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Engineering plans and anecdotal information provided by former Mobil employees indicate that the majority

of the bulk tanks were not fitted with foam pourers or cooling rings. Foam related infrastructure appears to

have been installed on Tank 1 and Tank 8 (located at the northern end of the site) during reconstruction of

these tanks in the late 1970s. However, no evidence was found that this infrastructure was connected or

used.

Based on the available information reviewed, the following is noted with respect to potential sources of

potential PFAS contamination at the site:

 There is no evidence that Class B foam was stored on site.

 The site historically had a small tanker wagon fill stand (TWFS) in the south-east of the site. The TWFS

was relocated from the site during the 1940s to 1950s. As such it is considered unlikely that the TWFS

would have included a deluge system.

 Historic site plans refer to potential foam infrastructure.  However, these plans predate the 1960s when

PFOS containing fire fighting foams were initially used (ITRC 2017).

 The fire suppression infrastructure previously in place at the terminal comprised a water-based hydrant

system. The hydrants were installed to assist with the delivery of water to the tank compound in the event

of a fire.

 Foam related infrastructure appears to have been limited to nozzles (Tank 1) and connection points

(Tank 8) fitted to the tanks following tank reconstruction activities in the late 1970s. There is no evidence

to indicate these were connected to a foam supply or used.

 Available information suggests that fire training was primarily based on the use of hand held fire

extinguishers.  However, it is noted that detailed training records were not identified.  As such, the

potential for fire training events involving the application of foams cannot be discounted.  However, given

the use of a centralised foam store for use by each of the terminals, it is considered possible that such

training events were undertaken in conjunction with the local fire service and this was potentially

undertaken off-site as part of industry wide practice.  No evidence of onsite foam application has been

found.

 Available information indicates that no large fire events or incidents have occurred at the site that would

likely have involved the application of Class B foams.

5.3 Potential Off-Site Sources

The site is located in an industrial area and is surrounding by land use activities recognised to be potential

sources of PFAS contamination (Tonkin & Taylor Limited (T&T) 2018).  A review of the ORC HAIL

database3 identified a number of land use activities surrounding the site (Figure 5) with the potential to

have resulted in PFAS contamination (Table 5).

It is noted that with the exception of the Z Energy sites to the north-east of the former Mobil Terminal, the

majority of these are listed as not investigated. As such, there is limited information as to potential

presence and magnitude of PFAS contamination on and migrating from these properties.

3 https://orc.govt.nz/managing-our-environment/waste-and-hazardous-substances/contaminated-land
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Table 5: Adjacent land use activities

Site Address ORC HAIL ID HAIL Activities Proximity to Site Investigation
Status

Z Energy
(formerly
Chevron) bulk
fuel terminal

203 Fryatt Street HAIL.00497.01 Petroleum or
petrochemical
industries (A13)

Adjacent to the
north-east across
Akaroa Street

Verified HAIL,
Contamination
Managed.

ORC Discharge
Permit
(RM12.312)
issued 2014

Z Energy bulk
fuel terminal and
transfer station

9 Wickliffe Street,
31 Wickliffe
Street and 239
Fryatt Street

HAIL.00553.01 Petroleum or
petrochemical
industries (A13)

~230 m north and
north-east

Terminal -
Verified HAIL,
Contamination
Managed

Transfer Station -
Verified HAIL,
Contamination
Acceptable

Former Europa
Oil terminal

14 Wickliffe
Street

HAIL.00806.01 Petroleum or
petrochemical
industries (A13)

~130 m north Verified HAIL,
Not Investigated

CSP Galvanising Land bound by
Sturdee Street,
Halsey Street,
Jutland Street
and Bauchop
Street

HAIL.00030.01 Metal treatment
(D3)

Electrical
transformers (B2)

~100 m west Verified HAIL,
Not Investigated

Hot Dip
Galvanisers

18 Jutland Street HAIL.01041.01 Metal treatment
(D3)

Motor vehicle
workshops (F4)

~175 m south-
west

Verified HAIL,
Not Investigated

Metalspray
Engineering

21 Sturdee Street HAIL.01487.01 D5: Engineering
workshops with
metal fabrication

~340 m west-
south-west

Verified HAIL,
Not Investigated

Albany Street
Landfill

56 Parry Street HAIL.00693.01 A16: Skin or wool
processing

~480 m north-
east

Verified HAIL

The Z Energy (formerly Chevron) terminal at 203 Fryatt Street has been investigated with respect to

petroleum hydrocarbon impacts. The Z Energy terminal also holds a discharge permit from ORC

(RM12.312) authorising the on-going discharge of petroleum hydrocarbon impacts at the site.  The ESA

works undertaken the Z Energy terminal have focused on assessing petroleum hydrocarbon impacts.

PFAS contamination does not appear to have been assessed based on information submitted to ORC as

part of the consent application, compliance monitoring reports prepared under the consent, and also based

on information held on the DCC HAIL file.

The DCC HAIL file identifies the Z Energy terminal as being the location of the PIEAC foam store.  The

foam store was located to the north of the fenced boundary of the Z Energy terminal in the grass verge

adjacent to the intersection of Fryatt Street and Wickliffe Street (Figure 6).  The DCC HAIL file does not

include information regarding the use of foam on the Z Energy terminal or whether there has been an

assessment of PFAS impacts to soil and groundwater.
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The DCC property file for the Z Energy terminal also documents installation of a new fire suppression

system in 2015. Applications submitted to DCC as part of these works documents the noted the intent to

storage and use a Class B foam (ANSULITE 3% AFFF (AFC-3-A)) with the potential to contain PFAS.  It is

unclear whether Z Energy has transitioned or is transitioning to PFAS free foams within the fire suppression

system.

Figure 6: Oil industry (PIEAC) foam shed located adjacent to northern boundary of Z Energy terminal
(source: Google Maps - 2018 image).

5.4 Assessment of Potential Contamination

Given the historical use of the site as a bulk fuel terminal, the primary potential source of PFAS

contamination is associated with the storage and use of Class B foams.  Class B foams are a recognised

source of perfluoroalkyl carboxylic acids (PFCAs) such as PFOA and perfluoroalkane sulfonic acids

(PFSAs) such as PFOS as well as fluorotelomer-based derivatives (e.g., fluorotelomer sulfonic acids (FTS)

such as 8:2 FTS) (IRC 2021).

Information reviewed as part of this review indicates that Class B foam was not stored on the Former Mobil

Terminal.  Foam was available to the site from a centralized store operated by the Petroleum Industry

Emergency Action Committee (PIEAC).  The PIEAC foam store was located adjacent to the northern

boundary of the Z Energy (formerly Chevron) terminal to the north of the site.

The fire suppression system at the site comprised a single hydrant line that extended from the south-east

of the site and across the bunded tank farm.  Engineering plans and anecdotal information indicate that the

hydrant line was water based and connected to the main water supply to the site.  Infrastructure associated

with the application of foam was limited to nozzles and chambers fitted to Tank 1 and Tank 8 following
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reconstruction of these tanks in the late 1970s.  However, no details of how these were connected was

found, indicating that that the potential for these being provisional installs cannot be discounted.

There are limited records on training events held at the site and where available these indicate that fire

fighting training was primarily undertaken using hand-held fire extinguishers.  In the event of a large fire

event, the primary response was undertaken by the NZ Fire Service.  Available information indicates that

the fire service was responsible for obtaining and applying foam during fire events.  Additionally, there is no

record of large-scale fires or incidents at the terminal that would likely have involved the application of

Class B foams.

Given the site operated as a bulk fuel terminal between the mid to late 1920s and 1995, the potential for

Class B foams to have been used at the site cannot be discounted.  However, information reviewed as part

of this review suggests that application of Class B foams, if used, would likely have been limited.

The site is located in an industrial setting that includes a number of land use activities likely to be potential

sources of PFAS impacts to soil and groundwater.  ORC records indicate that the majority of these sites

have not been investigated and hence the extent and magnitude of PFAS impacts associated with these

land use activities is unknown.  However, the presence of these land use activities indicates the potential

for PFAS impacts to soil and groundwater surrounding of the site.

5.5 Source-Pathway-Receptor Linkage

An exposure pathway describes the course a chemical or physical agent takes from the site source to the

exposed receptor and generally includes the following elements:

 A source and mechanism of chemical release.

 A retention or transport medium (or media where chemicals are transferred between media).

 A point of potential human or ecological contact with the contaminated medium.

 An exposure route (e.g., ingestion, inhalation) at the point of exposure.

For a risk to a receptor to occur, a complete pathway must exist between the source of contamination and

the receptor.  Where the contaminant pathway is incomplete, there is no exposure and hence no risk via

that pathway.  Based on the current understanding of the extent of contamination and the potential

contaminant sources, an assessment of the completeness of the exposure pathway and associated

mechanism has been undertaken to evaluate potential risks to human health and the environment.

Information reviewed as part of this assessment indicates that there is unlikely to be a primary source of

PFAS associated with historical site activities. However, given the historical use of the site for bulk fuel

storage, there is the potential for small quantities of Class B foam to have been used. This is considered to

represent a conservative approach to ensure that this potential (in the absence of evidence) has been

considered.
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The key pathways for the release of potential PFAS impacts into the environment (Figure 7) from the site are

considered to include:

 Direct discharge to soils given the unpaved ground surfaces surrounding the bulk storage tanks.

 Leaching of PFAS from soils to groundwater.

 Discharge of PFAS via groundwater to receiving water bodies

 Discharge of PFAS via surface water including to the stormwater network.

Figure 7: Conceptual site model for PFAS associated with application of fire fighting foams (source:
ITRC 2021).

Based on the current understanding of the extent of contamination and the potential contaminant sources,

and in consideration of the pathways and receptors present at the site and surrounding land, the potential

CSM linkages are presented in Table 6.

The potential presence of PFAS impacts to soil and groundwater is not considered to alter the

management approach adopted for the documented petroleum hydrocarbon impacts (Golder 2020a,

2020b).  Controls implemented to protect maintenance and excavation workers during ground disturbance

works in petroleum hydrocarbon impacted soil are also appropriate for mitigating potential risks associated

with PFAS. The management framework also requires that soil requiring off-site disposal be disposed to an

appropriately licensed facility able to accept the material.

Future redevelopment of the site would likely involve the removal of shallow soils and construction of an

impermeable surface cover that would result in the removal of PFAS impacts in soil, if present, and reduce

any potential on-going leaching to groundwater.
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Table 6: Source-pathway-receptor linkages.

Source Media Pathway Receptor Potentially
Complete
Linkage

Commentary

Use of
Class B
fire-
fighting
foam on-
site

Soil Inhalation Maintenance /
Excavation Worker

Potentially
complete

Mitigation measures outlined in
existing EMPS are considered
appropriate to be implemented
during ground disturbance
works.

Ingestion

Dermal Contact

Leaching to
Groundwater

Shallow
groundwater

Potentially
complete

Refer to ‘Discharge to Aquatic
Ecosystems’

Groundwater Abstraction Potable and
Industrial Takes

Incomplete Groundwater not abstracted for
potable or industrial use within
1.5 km of the site

Discharge to
Aquatic
Ecosystem

Otago Harbour Potentially
complete

Otago Harbour provides a high
dilution potential (refer Section
2.6) for potentially PFAS
impacted groundwater
discharging from the site.  The
upper harbour basin is a highly
modified environment with
documented contaminant
impacts from a range of land
use activities.

Pathway not complete or
not applicable and no
further assessment
required

Pathway potentially complete
but risk assessed to be low /
acceptable

Pathway complete
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6.0 SUMMARY

Mobil operated the site as a bulk fuel terminal from the mid to late 1920s to 1995.  It was progressively

decommissioned between 1995 and 2007 and has remained vacant since decommissioning.  ESA works

undertaken at the site have documented the presence of petroleum hydrocarbon impacts associated with

the historical bulk storage of petroleum hydrocarbons.

Given the presence of hydrocarbon impacts, Mobil lodged an application with ORC seeking a discharge

permit for the passive discharge of petroleum hydrocarbons onto or into land from the site.  In processing the

application, ORC requested additional information in relation to the potential for PFAS to have been used,

stored or tested on or adjacent to the site and the subsequent potential for PFAS contamination of soil and

groundwater on- and off-site.

To address this request, Mobil commissioned a review to assess the likelihood for PFAS compounds

associated with Class B foam to have been used, stored, or tested on site and the associated potential for soil

and groundwater contamination.

The key findings of this desk top review are summarised as follows:

 There is no evidence of Class B foam having been stored on site.  Class B foams were available to the

site in the event of a fire from the PIEAC foam store located adjacent to the Z Energy terminal located to

the north of the site across Akaroa Street.

 Fire fighting infrastructure at the site comprised a water based hydrant line. The hydrant line was installed

to provide a source of water within the bunded tank compound.  The hydrant line was not fitted with foam

nozzles and there is no evidence indicating it was designed with foam injection points.

 Foam related infrastructure was limited to a nozzle on Tank 1 and connection chamber on Tank 8 (both

located at the northern end of the site) during reconstruction of these tanks in the late 1970s.

 Site staff indicated that fire fighting training on site was limited to use of small extinguishers only.  No

records of training events using foam have been identified.

 In the event of a fire event, the primary response was provided by the NZ Fire Service.  Information

reviewed as part of the PSI (PDP 2007) noted that no hazardous substance incidents had been

recorded at the site.

Given the site operated as a bulk fuel terminal between the mid to late 1920s and 1995, the potential for

Class B foams to have been used at the site cannot be discounted.  However, available information

suggests that application of Class B foams, if used, would likely have been limited.

The information reviewed indicates a low potential for soil and groundwater contamination to be present at

levels likely to result in adverse environmental effects.  Further it is noted that there are land use activities

surrounding the site that are also likely sources of potential PFAS impacts.

Given the on-going use of the site for commercial / industrial land use, and the low sensitivity of the

receiving environment, the existing management framework adopted for the site is considered appropriate

for the management of potential PFAS impacts.
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7.0 LIMITATIONS

Your attention is drawn to the document, “Report Limitations”, as attached (Appendix E).  The statements

presented in that document are intended to advise you of what your realistic expectations of this report should

be, and to present you with recommendations on how to minimise the risks to which this report relates which

are associated with this project.  The document is not intended to exclude or otherwise limit the obligations

necessarily imposed by law on Golder Associates (NZ) Limited, but rather to ensure that all parties who may

rely on this report are aware of the responsibilities each assumes in so doing.
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Water draw off nozzle wltH\ 
~ 

/ 
Internal line to central flooV 
sump- fit sate. valve 80 N.B. 

Exponslon line comp\ete Wit 

~>> roof nozzle., relief valve and .' '. . 

1lttln.ss - 25 N.B. _'- . 

, 

Inlet nozzle. complete with Inlet ..' ..... 
frtilng- f t ,9c e. valve 200 N.B. 

Roof mannole

Roof nozzle. -Tit lree vent 
200 N.B. Flange. t\a'\ ,aee.. 

Gauging nozz.\eI50 N.B. not 

.i<...... ... 

face wltn \p PI. aTe 'oe\c;>~- . 

_' 

. fit .9auglng'nak'n type A. 
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Shell manhole.
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W11513SERIAL No.
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l r-mt 
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lC 
I ~1

Roof structural members.

45" 

~) 
J~ 

145\ 
~---- .

..~

. 

..J' 

Shell manhole. ~~ ..1 / --.:. .,.. 

~~~~27c:~{le:,' 
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'30' ---~_~

Earthmg . connectIon 

complete.-avold. 
' 

. vertlcalstrakeJOln'\'.

Foam nOzzle with blank 

t\an~e - 150 N.B. 

-- Whessoe-San.9omo- Weston 
"~c",,_,,- r.::-' tClnk Side t~!!\?_~~~ r't~ ~Quge 

~ 
comple're with muHI e\eD e.n't 
.a vero.glng temperature bLllb, roof 
nozzle 

J. u. 
nctlon c.ondult, all 1\1.t,n3s 

I '. 

. 

. 

q.. .nd. She. 
\I 

mou. 
ntlng oracke 5. 

Whessoe 11g. 2006.01 float 
gougei assembly comple.te. 
Wltn oof access no;kn nd 

ga ge. heac\. mQuntln3 b'r'a~Ket 
Roof noz~le 'fo'rte.mpe'ro:te gauge 
Junction box moun\\n9 150 N,B.- 
see con st. std. for loeo:hon relative 
to floot gaU.ge 'natcn.

. VERTICAL JOINT DETAILS.
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No.

3

. 7th SiraY-.e -6 mm

50 \0' \8.288 \.\). 

r--------....-----..,l4------- 
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I I . 

1 I 
. 

I 

I \~. 
(Not \es~' ~ 
tnon 2> 'ru.ns)

,,\oor

Inside.. face

ORIENTATION OF TANKe . FITTINGS.
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. ~\a es. ?enme:"ie.'r 'nandra 
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1- 

21.
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rn 

~

6- 

E9- 

8--( 

(9 --~----c., 

e3-

4th ~ 6 ml " (~)
Plate tnlc\<.nesSeso.re m\mmums 
ond do no1 necessC\ y e\ate 
TO' tando d sioe\-" srz.es.

~~----- {I'll 
. 

" 01 

~ .g 
~--~. 

~: 
~

I~. !~~!if.\!Jl.. 
'.A.NDPARTNERS 
.' CIVIL '. STRUCTURAL ELECTRICAL 
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MECHANICAL.& BUILDING

5th
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18 . b 6

il n [l

@
u 

.... 

-G-nim
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9 '. WELLINGTON
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- 8mm ;"11 (S/l~) m 
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- 10 rom ; U (3/ )
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[(1) 

ffil
ro, 0')+ 
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en
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Ker angle. 
127 x 127 )<. \2..

2nd
- Bmm " .( ") 51{,

RECQNSTRU TION "'OF 
TAN K N<? 1 

, ....

Inside foee.

l
10l1lm floor ph\es- 
Fall 10 ce.n\re. :-\ \n 60. 

. .,.': 

18:-Z88

Cent C\\ t'\oo'r' sump. j 
---.----.-

lsJ 
(2)

J 
CD

J 
CD

-7th 5trC1~e or 
tank sheIL

OR1ENTAr oN OF FITTINGS & 
CONSTRUCTl()~lD TAILS. 

.
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E

C/N
Melric . 
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CD III
Design
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,','1 
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Ins\deD \ame"\e. 
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ELEVATION 
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Splrol sto\r~ose Om\1tec\.

A
1.5.0 9iEETAl FRAME SIZE 564mmx 91;nm
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Report Limitations 

This report has been provided by WSP New Zealand Limited (“WSP”) subject to the following limitations: 

i) The purpose for which the works were performed is set out in the report. 

ii) The scope of the works to be performed and described is in accordance with Purchase Order No. 

4410887578.  A description of the work done is set out in the report.  If a matter is not addressed, do not 

assume that any determination has been made by WSP in regards to it. 

iii) This report is prepared based on the information reviewed at the time of preparation of the report.  

iv) WSP did not perform a complete assessment of all possible conditions or circumstances that may exist 

at the site referenced in the report.  If a service is not expressly indicated, do not assume it has been 

provided.  Conclusions from field work are an expression of opinion based on samples or locations at the 

site.  The report accordingly is not operating as a guarantee that the condition of the site could not be 

different at points between sampling locations or at different parts of the site.  Thus, due to the inherent 

variability in natural soils and subsurface conditions it is therefore unlikely that the results, assumptions 

and conclusions set out in this report will represent the extremes of conditions at any location removed 

from the specific points of sampling. 

v) Where this report indicates that information has been provided to WSP by Mobil Oil New Zealand Limited 

or by third parties, WSP has made no independent verification of this information except as expressly 

stated in the report. 

vi) The analysis and conclusions presented in this report are applicable as at the date of this report. WSP 

does not make any representation or warranty that the conclusions in the report can be extrapolated for 

future use as there may be changes in the conditions of the site, applicable legislation or other factors 

that would affect the conclusions contained in this report.   

vii) All relevant legislation in the jurisdiction in which the site is located and relating to the works has been 

complied with by WSP as at the date of this report. 

viii) The report should be read in full and no excerpts are to be taken as representative of the conclusions.  

The report should not be used or relied upon for any purpose except as defined in the report and subject 

to the limitations set out in this section.   

ix) This report has been prepared on the instruction of Mobil Oil New Zealand Limited and may be used and 

relied on by Mobil Oil New Zealand Limited and its Affiliates, and other entities contemplated in the 

agreement between WSP and Mobil Oil New Zealand Limited, such as purchasers of the site, lenders to 

purchasers, property owners, purchasers from property owners, lessees from property owners and 

assignees of lease from lessees of property owners. 

x) WSP accepts no responsibility for damages, if any, suffered by any other third party as a result of 

decisions made or actions based on this report. 

xi) Affiliates means (a) Exxon Mobil Corporation or any parent of Exxon Mobil Corporation, (b) any company 

or partnership in which Exxon Mobil Corporation or any parent of Exxon Mobil Corporation now or 

hereafter(1) owns or (2) controls, directly or indirectly, more than fifty percent (50%) of the ownership 

interest having the right to vote or appoint its directors or functional equivalents (“Affiliated Company”), 

(c) any joint venture in which Exxon Mobil Corporation, any parent of Exxon Mobil Corporation, or an 

Affiliated Company is the operator, and (d) any successor in interest to (a) and (c) above. 
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