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Executive summary

Waikaikai Farms Ltd (Waikaikai) (the Company) operates a drilling waste landfarm located off
Lower Manutahi Road at Manutahi. This report for the period July 2011-June 2013 describes
the monitoring programme implemented by the Taranaki Regional Council to assess the
Company’s environmental performance during the period under review, and the results and
environmental effects of the Company’s activities.

The Company holds one resource consent, which includes a total of 27 conditions setting out
the requirements that the Company must satisfy. This consent allows for the discharge of
drilling waste onto and into land.

The Council’s monitoring programme for the period under review included eighteen
inspections, collection of two composite soil samples, one additional soil sample, sixteen
groundwater samples, data review, and on-going liaison with the Company. No spreading of
wastes had occurred in the 2011-2012 monitoring year, and hence, no receiving environment
soil sampling was conducted during that monitoring year. Groundwater and receiving
environment soil sampling was conducted in the 2012-2013 monitoring year, in accordance
with spreading and stockpiling activities.

The monitoring indicated that during the 2011-2012 monitoring year, the site was significantly
mismanaged by the contractor on behalf of the consent holder. The Council took appropriate
enforcement action against the Company and the operator. The monitoring for the 2012-2013
monitoring year indicated that no adverse environmental impacts on groundwater had
occurred as a result of the site mismanagement. Receiving soil sample results showed general
compliance with consent conditions. There were some results where parameters relating to
salinity were in excess of the limits, it will be necessary to resample to assess whether these
parameters return to within the range of compliance in the 2013-2014 monitoring period.

During the 2011-2012 monitoring year, under the management of the initial operators, the
Company demonstrated a poor level of environmental performance and compliance with the
resource consent. During the 2012-2013 monitoring year the Company improved its level of
environmental performance and compliance with the resource consent. However, as a
consequence of the timing in enforcement action undertaken by the Council, the consent
holder is still rated as “poor” in the 2012-2013 year as well. There were three unauthorised
incidents in relation to site activities resulting in the issuing of an abatement notice and an
infringement notice.

The overall rating for this site for the monitoring period is “poor”. Significant improvements
were made during the 2012-2013 year following enforcement action by the Council. However,
the initial mismanagement of the site was significant enough to warrant a poor rating for the
entire monitoring period. Monitoring indicates that the environmental effects of the poor
performance were no more than minor.

For reference, in the 2012-2013 year, 35% of consent holders in Taranaki monitored through
tailored compliance monitoring programmes achieved a high level of environmental
performance and compliance with their consents, while another 59% demonstrated a good
level of environmental performance and compliance with their consents.

This report includes recommendations for the 2013-2014 year.
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Introduction

Compliance monitoring programme reports and the Resource
Management Act 1991

Introduction

This report is the Biennial Report for the period July 2011-June 2013 by the Taranaki
Regional Council on the monitoring programme associated with a resource consent
held by Waikaikai Farms Limited (Waikaikai) (the Company). The Company operates a
landfarm situated on Manutahi Road in Manutahi, South Taranaki.

The Company holds one resource consent, which was initially held by Swift Energy
Ltd. The original consent was granted 22 March 2002, permitting the Company to
dispose of solids and cuttings from drilling operations at the Kauri D wellsite. This
consent was varied in 2003 to include the disposal of synthetic muds, and again in 2005
to include material from other wellsites. At this time, the consent had not been
exercised. As such, it was varied again in 2007 to change the lapse date. The consent
was transferred twice in 2008, first to Origin Energy Resources (SPV1) Ltd, then Origin
Energy Resources (RIMU) Ltd.

The consent was then transferred from Origin Energy Ltd in 2011 to the current consent
holder, and was again varied in 2011 to include the disposal of oily waste. During the
2011-2012 monitoring year, Redback Contracting Ltd (Redback) began exercising the
consent on behalf of the Company. In the 2012-2013 monitoring year the Council were
required to intervene in site operations and Redback were no longer contracted to run
the site. The site currently remains on standby for potential future use under a different
site management team.

This report covers the results and findings of the monitoring programme implemented
by the Council in respect of the consent held by Waikaikai Farms Limited that relates to
the discharge of drilling cuttings, drilling fluids and oily wastes onto and into land.
This is the first Technical Report to be prepared by the Taranaki Regional Council to
cover Waikaikai Farms Limited’s discharges and their effects.

Structure of this report

Section 1 of this report is a background section. It sets out general information about
compliance monitoring under the Resource Management Act and the Council’s
obligations and general approach to monitoring sites through annual programmes, the
resource consent held by Waikaikai Farms Limited, the nature of the monitoring
programme in place for the period under review, and a description of the activities and
operations conducted at Waikaikai Farms Limited’s landfarm site.

Section 2 presents the results of monitoring during the period under review, including
scientific and technical data.

Section 3 discusses the results, their interpretation, and their significance for the
environment.
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Section 4 presents recommendations to be implemented in the 2013-2014 monitoring
year.

A glossary of common abbreviations and scientific terms, and a bibliography, are
presented at the end of the report.

The Resource Management Act (1991) and monitoring

The Resource Management Act primarily addresses environmental “effects' which are
defined as positive or adverse, temporary or permanent, past, present or future, or
cumulative. Effects may arise in relation to:

(a) the neighbourhood or the wider community around a discharger, and may include
cultural and socio-economic effects;

(b) physical effects on the locality, including landscape, amenity and visual effects;

(c) ecosystems, including effects on plants, animals, or habitats, whether aquatic or
terrestrial;

(d) natural and physical resources having special significance (eg, recreational,
cultural, or aesthetic);

(e) risks to the neighbourhood or environment.

In drafting and reviewing conditions on discharge permits, and in implementing
monitoring programmes, the Taranaki Regional Council is recognising the
comprehensive meaning of “effects' inasmuch as is appropriate for each discharge
source. Monitoring programmes are not only based on existing permit conditions, but
also on the obligations of the Resource Management Act to assess the effects of the
exercise of consents. In accordance with section 35 of the Resource Management Act
1991, the Council undertakes compliance monitoring for consents and rules in regional
plans; and maintains an overview of performance of resource users against regional
plans and consents. Compliance monitoring, (covering both activity and impact)
monitoring, also enables the Council to continuously assess its own performance in
resource management as well as that of resource users particularly consent holders. It
further enables the Council to continually re-evaluate its approach and that of consent
holders to resource management, and, ultimately, through the refinement of methods,
and considered responsible resource utilisation to move closer to achieving sustainable
development of the region’s resources.

Evaluation of environmental and consent performance

Besides discussing the various details of the performance and extent of compliance by
the consent holder(s) during the period under review, this report also assigns an overall
rating. The categories used by the Council, and their interpretation, are as follows:

- ahigh level of environmental performance and compliance indicates that essentially
there were no adverse environmental effects to be concerned about, and no, or
inconsequential (such as data supplied after a deadline) non-compliance with
conditions.

- agood level of environmental performance and compliance indicates that adverse
environmental effects of activities during the monitoring period were negligible or
minor at most, or, the Council did not record any verified unauthorised incidents
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involving significant environmental impacts and was not obliged to issue any
abatement notices or infringement notices, or, there were perhaps some items noted
on inspection notices for attention but these items were not urgent nor critical, and
follow-up inspections showed they have been dealt with, and any inconsequential
non compliances with conditions were resolved positively, co-operatively, and
quickly.

- improvement required (environmental) or improvement required (administrative
compliance) (as appropriate) indicates that the Council may have been obliged to
record a verified unauthorised incident involving measurable environmental
impacts, and/or, there were measurable environmental effects arising from activities
and intervention by Council staff was required and there were matters that required
urgent intervention, took some time to resolve, or remained unresolved at the end of
the period under review, and/or, there were on-going issues around meeting
resource consent conditions even in the absence of environmental effects.
Abatement notices may have been issued.

- poor performance (environmental) or poor performance (administrative
compliance) indicates generally that the Council was obliged to record a verified
unauthorised incident involving significant environmental impacts, or there were
material failings to comply with resource consent conditions that required
significant intervention by the Council even in the absence of environmental effects.
Typically there were grounds for either a prosecution or an infringement notice.

For reference, in the 2012-2013 year, 35% of consent holders in Taranaki monitored
through tailored compliance monitoring programmes achieved a high level of
environmental performance and compliance with their consents, while another 59%
demonstrated a good level of environmental performance and compliance with their
consents.

Process descriptions
Drilling waste

Waste drilling material is produced during well drilling for hydrocarbon exploration.
The primary components of this waste are drilling fluids (muds) and rock cuttings.
Drilling fluids are engineered to perform several crucial tasks in the drilling of a
hydrocarbon well. These include: transporting cuttings from the drill bit to the well
surface for disposal; controlling hydrostatic pressure in the well; supporting the sides
of the hole and preventing the ingress of formation fluids; and lubricating and cooling
the drill bit and drill pipe in the hole.

Drilling fluids

Oil and gas wells may be drilled with either synthetic based mud (SBM) or water based
mud (WBM). As the names suggest, these are fluids with either water (fresh or saline)
or synthetic oil as a base material, to which further compounds are added to modify the
physical characteristics of the mud (for example mud weight or viscosity). More than
one type of fluid may be used to drill an individual well. In the past, oil based muds
(diesel /crude oil based) have also been used. Their use has declined since the 1980s due
to their ecotoxicity; they have been replaced by SBM. SBM use olefins, paraffins or
esters as a base material. While this is technically still a form of oil based fluid, these
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fluids have been engineered to remove polycyclic aromatic hydrocarbons, reduce the
potential for bioaccumulation and accelerate biodegradation compared with OBM.

Common constituents of WBM and SBM include weighting agents, viscosifiers,
thinners, lost circulation materials (LCM), pH control additives, dispersants, corrosion
inhibitors, bactericides, filtrate reducers, flocculants and lubricants. Of these, the
naturally occurring clay mineral barite (barium sulphate) is generally the most
common additive. It is added to most drilling muds as a wetting and weighting agent.

Drilling fluids may be intentionally discharged in bulk for changes to the drilling fluid
programme or at the completion of drilling. Depending on operational requirements
and fluid type and properties, fluids may be re-used in multiple wells.

Cuttings

Cuttings are produced as the drill bit penetrates the underlying geological formations.
They are brought to the surface in the drilling fluid where they pass over a shaker
screen that separates the cuttings and drilling fluids. The drilling fluids are recycled for
reuse within the drilling process, but small quantities of drilling fluids remain adhered
to the cuttings. The cuttings and smaller particle material from the drill fluid treatment
units drain into sumps. If sumps cannot be constructed corrals or special bins are used.
During drilling this material is the only continuous discharge.

Landfarming

The landfarming process has typically been used in the Taranaki region to assist the
conversion of sandy coastal sites prone to erosion into productive pasture. Results of an
independent research project conducted by AgKnowledge Ltd (2013) have indicated
that the re-contoured sand dunes, after the inclusion of the drilling wastes (as per the
consents), and with the addition of appropriate fertilisers and water (irrigation) are
capable of producing high quality clover-based pastures and thus increasing the value
of the land from about $3-4000/ha to $30-40,000/ha (2013). The full report is attached in
Appendix IV.

Landfarming uses natural and assisted bioremediation to reduce the concentration of
petroleum compounds through degradation. Basic steps in the landfarming process:

1. Dirilling waste is transported from wellsites by truck (cuttings) or tanker (liquids). It
may be discharged directly to land or placed in a dedicated storage pit.

2. The required disposal area is prepared by scraping back and stockpiling existing
pasture/topsoil and leveling out uneven ground.

3. The more viscous fraction of the waste is transferred to the prepared area by
excavator and truck and spread out with a bulldozer. Liquids may be discharged
by tanker or a spray system.

4. Waste is allowed to dry sufficiently before being tilled into the soil to the required
depth with a tractor and discs.

5. The disposal area is leveled with chains or harrows.

6. Stockpiled or brought in topsoil/clay is applied to aid stability and assist in grass
establishment.

7. Fertiliser may be applied and the area is sown in crop or pasture at a suitable time
of year.
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Consent 5956-1 allows for the disposal of WBM cuttings and fluids, SBM cuttings, and
oily waste.

The landfarming process utilized at the Waikaikai site is on a single application basis.
This means dedicated spreading areas receive only single applications of waste.

When disposal is complete, the area will be able to be used for grazing following
stabilisation, re-grassing and pasture development taking several months.

Site location and description

Waikaikai Farms Ltd operates a drilling waste landfarm off Manutahi Road, Manutahi.
The site is owned by the resource consent holders P. F. and K. M. Wards, trading under
the name Waikaikai Farms Limited. The predominant land use has previously been
dairy farming. The site location is given in Figure 1. The predominant soil type has
been identified as black loamy sand and vegetation growth consists mostly of pasture.
Test pitting and the logging of boreholes on site indicated a relatively shallow water
table. Test bores were augured to 10 m both around the wastes holding pit area and to
the south-western site boundary, revealing alternating layers of sand and clays. Bore
construction also revealed localised peat layers within some augured cores
(approximately 4-8 m below surface). Average annual rainfall for the site is 1043 mm
(taken from the nearby Patea monitoring station).

Origin Energy Ltd’s Kauri D wellsite is situated in the eastern corner of the site, and
there is a small coastal lake inland and to the northeast (up gradient) of the storage pit

area. Both of these features are presented in Figure 1.

A summary of site data is presented below:

Site data
Location
Word descriptor: Lower Manutahi Road, Manutahi, Taranaki
Map reference: E 1719720
(NZTM) N 5605515
Mean annual rainfall: 1043 m
Mean annual soil temperature: 15.1°C
Mean annual soil moisture: 32.9%
Elevation: ~45m
Geomorphic position: Dune backslope
Erosion / deposition: Erosion
Vegetation: Pasture, dune grasses
Parent material: Aeolian / alluvial deposits
Drainage class: Free / well draining

Land use: Farming livestock / grazing cattle
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Table 1 Bore construction data
Bore Depth (m) Drilling Formation
GND2290 0.00 - 15.00 Loose soft fine sands
GND2291 0.00-1.30 Sand

1.30- 6.50 Clay

6.50 —10.00 Soft peat
GND2292 0.00-1.30 Sand

1.30-8.00 Soft clay / sandy clay
GND2293 0.00-7.50 Sand

7.50-10.00 Silty mudstone
GND2294 0.00-4.50 Sand

450-4.85 Peat

485-7.00 Sand

7.00-8.00 Silty mudstone

8.00-9.80 Soft clay

9.80 - 10.00 Sand

WaikaikaiLandfarm

“
l 1000 ]
zsn ] =

Figure 1 Aerial photograph showing the layout of Waikaikai Landfarm and approximate
regional location (inset)

Resource consent

Waikaikai Farms Limited holds discharge permit 5956-1 to discharge drilling wastes
from hydrocarbon exploration and production activities, and oily wastes from
wellsites, onto and into land via landfarming. This permit was issued by the Taranaki
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Regional Council on 13 October 2011 under Section 87(e) of the Resource Management
Act. This resource consent is due to expire on 1 June 2016.

Condition 1 sets out definitions.

Condition 2 dictates that the consent holder shall act and comply in accordance with
the resource consent and documentation provided.

Condition 3 requires the consent holder to adopt the best practicable option to prevent
or minimise any environmental effects.

Conditions 4 to 8 set out the requirements for notifications, monitoring and reporting.

Condition 9 requires a buffer zone between areas of disposal and surface water bodies
and property boundaries.

Condition 10 prohibits the discharge of fracturing fluids.

Condition 11 dictates the storage of wastes.

Conditions 12 to 18 specify discharge limits, locations and loading rates.
Conditions 19 to 25 specify receiving environment limits for both soil and water.
Condition 26 dictates surrender criteria.

Condition 27 concerns archaeological remains.

The permit is attached to this report in Appendix I.

Monitoring programme
Introduction

Section 35 of the Resource Management Act sets out obligation/s upon the Taranaki
Regional Council to gather information, monitor, and conduct research on the exercise
of resource consents, and the effects arising, within the Taranaki region and report
upon these.

The Taranaki Regional Council may therefore make and record measurements of
physical and chemical parameters, take samples for analysis, carry out surveys and
inspections, conduct investigations, and seek information from consent holders.

The monitoring programme for the Waikaikai site consisted of four primary
components.

Programme liaison and management

There is generally a significant investment of time and resources by the Taranaki
Regional Council in ongoing liaison with resource consent holders over consent
conditions and their interpretation and application:
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e discussion, information and advice on site and waste disposal operational matters

discussion over monitoring requirements

preparation for any reviews

renewals

new consents

advice on the Council's environmental management strategies and content of
regional plans and

¢ consultation on associated matters.

Site inspections

A total of eighteen inspections were made of the site during the monitoring period,
with regard to the consents for the discharge of drilling waste. Further inspections were
conducted at the site during sampling and incident follow up inspections were also
conducted. Inspections focussed on the following aspects:

e Observable and/or ongoing effects upon soil, groundwater and surface water
quality associated with the land disposal process

Effective incorporation of material, application rates and associated earthworks
Vegetation establishment and associated land stabilisation

Integrity and management of storage facilities

Dust and odour effects in proximity of the site boundaries

Housekeeping and site management

The neighbourhood was surveyed for environmental effects.

Chemical sampling

During the monitoring period the Council collected two composite soil samples from
the Waikaikai site. During the 2011-2012 year, no spreading had been undertaken, and
as such, no receiving environment soil sampling was conducted. During the 2012-2013
year one area had been spread, and two transects were sampled across this area. Each
transect was sampled for a total of 12-15 subsamples at 10 m intervals to a depth of 250
mm and composited. The samples were analysed for chloride, conductivity,
hydrocarbons, pH, sodium and total soluble salts.

During the monitoring period, five monitoring wells were constructed and each
sampled three times. Samples were analysed for pH, temperature, conductivity,
chloride, TPH and BTEX.

Review of analytical results

The Council reviewed soil sampling results and the annual report provided by the
Company. The Company collected representative pre-disposal samples from
individual waste streams prior to disposal, and receiving environment soil samples
from all spreading areas post waste application. These samples were sent to an
independent IANZ accredited laboratory for analysis for a wider range of
contaminants.



Chemical parameters tested were (all solid /sludge samples):

° pH

e chlorides

® potassium

e sodium

e total nitrogen

e  Dbarium

¢ heavy metals (As, Cd, Cr, Cu, Ni, Pb, Zn, Hg)

e BTEX

e PAHs

¢ TPH (and individual hydrocarbon fractions C7-C9, C10-C14, C15-C36).

Receiving environment soil samples were also tested for electrical conductivity, and
the sodium absorption ratio (SAR) was derived.
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Results
Inspections

There were a total of eighteen compliance monitoring inspections carried out at the
Waikaikai site during the monitoring period. Most of the inspections were scheduled
compliance monitoring inspections. Several were investigative/incident follow up
inspections. These are further discussed in Section 2.5 of this report, along with action
taken on any matter s of non-compliance.

29 August 2011

At the time of inspection a flat bed truck carrying a tank of drilling fluids had just
arrived at the site and was preparing to unload. A single bund had been constructed
and there appeared to be a small volume of liquid at one end of it. A small volume of
cuttings was observed on the ground near the bund. The Company was informed that
all material was required to be stored in allocated storage pits.

18 April 2012

No objectionable odours or visible emissions were detected upon inspection. The
inspection was undertaken with the resource consent holder present to assess the
activities and scale of the site. It was found that six unlined pits had been dug, of which
five contained drilling wastes/muds. No signage was present. Two of the pits (the
fullest) drained into an overflow liquid collection pit at the rear of the site. However, no
discharge from the pits was occurring above ground at the time of inspection, and no
surface water was present within 25 metres of the site. It was stated that no muds had
yet been land-farmed. Discussions were then held with the resource consent holder
regarding the special condition requirements and responsibility for the consent. It was
further outlined that the appropriate notifications were not given prior to muds being
accepted at the site. It was then agreed that in future the requirements of the resource
consent would be adhered to.

15 May 2012

No objectionable odours or visible emissions were detected at the time of inspection.
More muds had been added to the site pits since the last inspection. All pits contained
muds. The most recent pit to receive muds was discharging liquid through the far wall,
which had remained localised below the pit. No signage was present. No landfarming
had yet occurred.

18 July 2012

At the time of inspection hydrocarbon odours were present around the site downwind
of the pits. All pits contained muds and cuttings, some surface oils were present in two
of the pits. The grass around the fringes of these pits were observed to be yellowing.
Another unlined pit was found to contain a dark liquid; a sample was taken for
analysis. One pit had had a bund established at the base of the far wall where the liquid
had discharged through the pit wall and ponded next to the pit. Due to recent heavy
rains, the level of the 'liquid' observed within the receiving pond for five pits had risen
and a second pond was dug behind it. The wall was removed and reinstated after the
level dropped. Groundwater levels were discussed at length with the site owner and a
good knowledge of the area was demonstrated. Provision of the monitoring report was
discussed also. Stockpiles of gravel type material containing some plastic lining
material was present above ground away from the pits, it was outlined that if the
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material originated from a well-site then it must be considered potentially
contaminated material and should therefore be stored within a pit. BTW Company Ltd
had recently inspected the site in order to map the disposal area and mud pits.

28 August 2012

Strong hydrocarbon odours were detected downwind of the pits. Liquid throughout
some pit areas was quite dark and some solidified surface oils/grease was present
through the system. Limited free-board was available in the main displaced liquid
receiving pit. Washings from transport bin cleaning appeared to have been discharged
into a sandy unlined pit, which had a small amount of water in the bottom. It was
outlined to site staff that due to the liquid nature of the washings, in future they were to
be discharged into the main pit area (lined), thus containing the material within the
pond system for spreading with the other mud. No earthworks had yet occurred. It
was further outlined that any muds which had been on-site for one year would need to
be spread, and to advise on probable time frames.

29 August 2012

Scientific staff conducted an onsite follow-up inspection and meeting to discuss
operations at the site. An incident was registered against the site, the details of which
are given in Section 2.5. An abatement notice was issued to the Company directing
them to complete necessary preparatory measures (install groundwater monitoring
wells, remove waxy hydrocarbon material from pit surfaces) and then spread the
drilling muds as per the requirements of the consent. The Company engaged BTW
Company Ltd as contractors to meet the requirements of the abatement notice and to
assist in the short-term management of the site.

13 September 2012

An inspection was conducted in conjunction with planning groundwater monitoring
well locations. The pit area was still unkempt. BTW had dug out a new pit to the south
of the existing pits and were expecting to line it over the course of the next few days.
One of the pit walls had been breached and a small quantity of stormwater/WBM fluid
had run off 20m into a paddock and pooled in an area.

14 September 2012

An inspection was conducted as part of a meeting with the consent holder and site
staff. A pit had been lined and looked purpose fit. Contouring of the farming area had
also been conducted, and no waste had been spread, which was consistent with the
directives given to the Company in the abatement notice.

24 September 2012

An inspection was conducted in conjunction with finalising groundwater bore
augering plans. All bores were drilled by Strata drilling services. The existing pit area
was untouched as instructed by the Council. A small oily waste pit had been dug and
lined to satisfaction and it was confirmed by Council staff that the waxy hydrocarbon
material could be removed and stored temporarily in the newly lined pit.

25 September 2012

An inspection was conducted in conjunction with an onsite meeting with site staff.
Observations were made of the progress of the groundwater bore construction. The
earthworks contractor was scooping oily waste into the lined pit with a digger bucket.
Discussions regarding the plan forward for farming the remaining material in the
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existing pit area were held. It was agreed that farming would commence upon
completion and sampling of the groundwater bores.

26 September 2012
An inspection was conducted in conjunction with groundwater bore sampling. It was
confirmed that BTW would begin spreading material on Friday 29 September.

28 September 2012

An inspection was conducted in conjunction with groundwater bore sampling of the
final monitoring well within the spreading area. Four of the five wells had been
completed and since been sampled. Spreading was planned to commence on the
following afternoon. In addition, the final well was to be completed before the
weekend.

1 October 2012

An inspection was conducted in conjunction with groundwater bore sampling. All
wells had been completed. Well GND2293 had been partially in-filled with sand and it
was noted that it may have to be cleaned out within the next 6-12 months. The
earthworks contractors had begun to farm material from the old pit area. A soil sample
was collected from the base of one of the pits, which had a strong hydrocarbon
/chemical odour. The method for emptying the liquid fraction of the waste was
questioned, as the earthworks operator had breached the pit walls and allowed the
liquid to runoff into part of the spreading area where some ponding had occurred.
Discussions with management would ensue as to whether this is acceptable practice as
it seems likely that there would be risk to groundwater. It was also noted that the
natural barium muds 'seal’ of the drained pit was patchy and unlikely to be overall
impermeable, giving support to the current initiative of lining all storage pits with
high-grade synthetic liners.

9 October 2012

The spreading areas and former pit area were inspected, material had been spread and
the top soil was being applied. The spreading area looked acceptable. Waxy
hydrocarbon material was observed in the new lined pit (non-oily waste pit) however
notification had not been received for this material.

7 January 2013

The pit area was observed to be tidy, there were two lined pits in place and a third
larger pit that was yet to be lined as it was not yet required for use. The pad area was
well compacted and tidy. The pits contained small volumes of material to be farmed.
Site staff were present at the time of inspection and discussions were held regarding the
management of the site moving forward. The farmed area looked fairly good, with
decent initial pasture establishment. There were a couple of small patches that would
have to be re-sown. No odours or visible emissions were detected.

17 January 2013

No objectionable odours or visible emissions were detected during the inspection. Two
of the lined pits at the site contained waste material; the main mud pit had plenty of
freeboard available and was free of surface oils. The oily waste pit contained turbid
liquid with a very small amount of windblown surface oil and blackened vegetation
around the fringes. The area where muds had been previously spread was inspected,
with very little mud detected within the soil profiles.
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Some small areas had poor pasture strike and more mud was present in these areas. It
was outlined by the consent holder that no materials had been recently received and no
clients were scheduled to utilise the disposal area.

30 January 2013

An inspection was conducted in conjunction with soil sampling. The paddock had been
mown and fertilised during the previous week. Small patches were observed where
pasture seeding had not taken and mud was still visible. Samples taken had a
hydrocarbon odour.

2 April 2013

At the time of inspection no objectionable odours or visible emissions were detected
beyond the site boundary. All pits containing material were lined and found to have
plenty of freeboard available, the liquid inside all of the pits were found to be dark with
very little visible surface oiling. The area where muds had previously been applied had
good pasture cover. No recent disposal had occurred at the site and no sources of mud
had yet been arranged.

Results of discharge monitoring

During the monitoring period there was a single disposal of waste in October 2012 as
directed under an abatement notice (detailed below). The material disposed of was
sourced from the Cheal A, B & C, Copper Moki, Douglas and Waitapu wellsites, and
consisted of mainly WBM fluids and solids with smaller quantities of waste water and
some oily waste. The disposal area is identified in Figure 2.

As per the consent conditions, the Company is required to supply pre-disposal results
of material to be discharged prior to discharge for the Council to review. Under
Redback management, no predisposal sampling had been undertaken. Following the
abatement notice BTW assisted the Company in conducting predisposal sampling
directly from the storage pits. The sampling methodology was slightly altered to ensure
adequate representation of the entire pit content. Spreading rate calculations were on
the basis of the ‘worst case’ pit results reflecting the oily waste contained in some of the
pits.

This oily waste material was removed from the top of the pits and stored in a high-
grade synthetic lined pit prior to farming of the muds.

Pit samples results are included in the supplied report attached in Appendix II.

Provision of Company data

The Company is required to provide data regarding stockpiling, discharges to land via
landfarming, predisposal results and receiving environment soil sample results to the
Council throughout the monitoring period. The Company also supplies this data for
review annually as a report as per the consent requirement.

A brief report was prepared for the Company by BTW for the 2011-2012 year and is
attached in Appendix IL
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The 2012-2013 supplied annual report for this site was received on time. A summary of
the receiving environment results is provided in Table 6. The full supplied report is
attached in Appendix I

|cheal 85, 85, B7 (WaM)

ICheal A9, 10, A11 (WEM)
[Cheal A, B, C{WBM)

[Cheal €3, ca (wBn)
|Douglas (W)

[Copper Moki 2, 3, 4(WEM)]

2.4 Results of receiving environment monitoring
2.4.1 TRC soil results

During the monitoring period, one spreading area had been completed. Two composite
soil samples were collected by the Council by sub-sampling to a depth of 250mm across
the landfarmed area F1. The results of this sampling are presented in Table 2.

Table 2 2011-2013 TRC soil sample results, Waikaikai Landfarm
Parameter Unit F1 (transect 1) F1 (transect 2) Consent limit
30-Jan-13 30-Jan-13

Calcium mg/kg 176 178 -
Chloride mg/kg DW 1010 878 700
Conductivity mS/m@20C 496 454 400
Hydrocarbons mg/kg DW 110 170 (apspolif;?on)
Moisture Factor none 1.081 1.021 -
Magnesium mg/kg 291 22.7 -
Sodium mg/kg 141 118 460

pH pH 76 79 -
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Parameter Unit F1 (transect 1) F1 (transect 2) Consent limit
Sodium Absorption Ratio None 2.6 2.2 18
Total Soluble Salts mg/kg 3882 3553 2500

Bold type indicates non-compliance

The Council soil samples for the spread area of Waikaikai demonstrate, for the most
part, compliance with the limits stipulated in the conditions of consent 5956-1. The
levels of hydrocarbons detected are relatively low. Chloride, conductivity and total
soluble salts have, on both sampled occasions, exceeded consent level limits, however
at these levels are unlikely to have any sustained detrimental effects on soil structure
and biota, or groundwater quality. Company supplied receiving environment soil
results are summarised in Table 6 and full results are included in Appendix IV.

TRC groundwater results

A total of sixteen groundwater results were taken over three occasions from five

monitoring wells during the monitoring period. The monitoring well locations are
shown in Figure 3, and the well schematics are attached in Appendix IV. Site GND2295
was also sampled, this is a water supply bore located on the consent holder’s property.
The results are presented in Tables 3, 4 and 5 below.

Table 3 TRC groundwater results for monitoring wells GND2290 and GND2291, Waikaikai
landfarm
Parameter Unit GND2290 GND2291
26-Sep-12 13-Nov-12 | 27-May-13 | 26-Sep-12 13-Nov-12 27-May-13
Barium g/m3 0.034 0.04 0.024 0.014 0.01 043
Benzene g/m3 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Chloride g/m3 336 303 58.7 90.6 94.6 66.8
Conductivity mS/m@20C 37.5 37 49.9 358
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Hydrocarbon g/m3 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Nitrate g/m3 N 235 232 221 35.3 348 328
pH pH 6.8 6.8 6.8 6.6 6.5 78
Toluene g/m3 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
meta-Xylene g/m3 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
ortha-Xylene g/m3 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Table 4 TRC groundwater results for monitoring wells GND2292 and GND2293, Waikaikai
landfarm
Parameter Unit GND2292 GND2293
27-Sep-12 13-Nov-12 27-May-13 28-Sep-12 13-Nov-12 27-May-13
Barium g/m3 0.025 0.15 0.54 0.039 0.028 0.16
Benzene g/m3 -<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Chloride g/m3 244 268 242 742 75.7 447
Conauctivy | MM 104.8 956 37.9 432 159
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
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Parameter Unit GND2292 GND2293
Hydrocarbon g/m3 - <0.7 <0.7 - <0.7 <0.7
Nitrate g/m3 N 54.2 56.8 98.8 359 35 99.1
pH pH 6.4 6.4 6.8 6.9 6.6 75
Toluene g/m3 - <0.0010 <0.0010 - <0.0010 <0.0010
meta-Xylene g/m3 - <0.002 <0.02 - <0.0010 <0.002
ortha-Xylene g/m3 - <0.0010 <0.0010 - <0.002 <0.0010
Table 5 TRC groundwater results for monitoring wells GND2294 and GND2295, Waikaikai
landfarm
Parameter Unit GND2294 GND2295
01-Oct-12 13-Nov-12 27-May-13 27-Sep-12
Barium g/m3 0.028 0.017 0.024 0.009
Benzene g/m3 <0.0010 <0.0010 <0.0010
Chloride g/m3 52 428 446 64.2
Conductivity mS/m@20C 313 344 334
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010
Hydrocarbon g/m3 <0.7 <0.7 <0.7
Nitrate g/m3N - 29.5 304 34
pH pH 7.0 7.0 7.0 7.2
Toluene g/m3 <0.0010 <0.0010 <0.0010
meta-Xylene g/m3 0.002 <0.0010 <0.002
ortha-Xylene g/m3 <0.0010 <0.002 <0.0010

No hydrocarbons were detected in any of the groundwater samples taken during the
monitoring period, except for a single detection of meta-xylene at an inconsequential
level. On all sampling occasions, chloride was elevated in bore GND2292 when
compared with results of the other site bores; however, it was within the range of
chloride concentrations seen in bores at other coastal sites, where chloride is naturally
elevated. Monitoring well GND2293 also has shown elevated chlorides and
conductivity. No adverse environmental effects are anticipated from slightly elevated
salts in non-consumable coastal groundwater. (Additionally, even the highest chloride
result was barely above the NZ drinking water standard).

Barium was also slightly elevated above natural levels in some of the samples taken.
As has become apparent from groundwater monitoring at some of the landfarm sites,
barium levels may appear elevated above what would be considered ‘background’.
However, review of analytical methods for barium in water indicates that the
methodology utilized by the Council (acid soluble barium) may give a less relevant
(and higher) result than the methodology utilized by R] Hill Laboratories (dissolved
barium through filtration). It is therefore recommended that the Council adopt the
dissolved barium through filtration method of assessing available barium levels in all
subsequent water samples for this site.




Imll l
50 m

Figure 3

Monitoring well locations, Waikaikai landfarm

2.4.3 Waikaikai supplied soil results
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Table 6 summarises the receiving environment composite soil samples taken by the

consent holder during the 2012-2013 monitoring year.

Table 6 Supplied receiving environment soil results, Waikaikai landfarm
Parameter Unit F1 F1 Consent Limits
Date 30-Jan-13 9-July-13
Dry Matter g/100g 91 86
\[;Zm; Weight/ gimL 0.91 14
Chloride mg/kg dry wt 930 43 700
pH pH units 72
Total Nitrogen 9/100g dry wt 0.12
Barium mg/kg 196 <20
Arsenic mg/kg <2 <2 17
Cadmium mg/kg <0.10 <0.10 08
Chromium mg/kg 14 13 290
Copper mg/kg 11 10 100
Lead mg/kg 34 15 160
Mercury mg/kg <0.10 <0.10 1
Nickel mg/kg 6 6 60
Zinc mg/kg 63 60 300
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Parameter Unit F1 F1 Consent Limits
Potassium mg/kg 5,300 172

Sodium mg/kg 2,100 24 460
C7-C9 mg/kg <8 <8

C10-C14 mg/kg <20 <20

C15-C36 mg/kg <40 <40

;;é?:}gggﬁgm mgkg <70 <70 4000
Benzene mg/kg <0.05 <0.05 1.1
Toluene mg/kg <0.05 <0.05 68
Ethylbenzene mg/kg <0.05 <0.05 53
m & p-xylene mg/kg <0.10 <0.10 48
o-Xylene mg/kg <0.10 <0.10 48
Acenaphthene mg/kg <0.3 <0.3

Acenaphthylene mg/kg <0.3 <0.3

Anthracene mg/kg <0.3 <0.3

Benzo[a]anthracene mg/kg <0.3 <0.3

Benzo[a]pyrene (BAP) mg/kg <0.3 <0.3 0.027
Benzolb,j]fluoranthene mg/kg <0.3 <0.3

Benzolg,h,i]perylene mg/kg <0.3 <0.3

Benzo[K]fluoranthene mg/kg <0.3 <0.3

Chrysene mg/kg <0.3 <0.3

Dibenzol[a,hjanthracene mg/kg <0.3 <0.3

Fluoranthene mg/kg <0.3 <0.3

Fluorene mg/kg <0.3 <0.3

'C”g]‘;’;fgng‘? mgkg <03 <03

Napthalene mg/kg <0.12 <0.14 7.2
Phenanthrene mg/kg <0.3 <0.3

Pyrene mg/kg <0.3 <0.3

The supplied soil results are similar to the TRC results, with elevated sodium and
chloride in the initial sample, taken in January 2013. Hydrocarbon concentrations are
effectively at or below detection levels, and heavy metals are all well within consent
limits.

Investigations, interventions, and incidents

The monitoring programme for the period was based on what was considered to be an
appropriate level of monitoring, review of data, and liaison with the consent holder.
During the period matters may arise which require additional activity by the Council
eg provision of advice and information, or investigation of potential or actual courses
of non-compliance or failure to maintain good practices. A pro-active approach that in
the first instance avoids issues occurring is favoured.

The Taranaki Regional Council operates and maintains a register of all complaints or
reported and discovered excursions from acceptable limits and practices, including
non-compliance with consents, which may damage the environment.



19

The Unauthorised Incident Register (UIR) includes events where the company
concerned has itself notified the Council. The register contains details of any
investigation and corrective action taken.

Complaints may be alleged to be associated with a particular site. If there is potentially
an issue of legal liability, the Council must be able to prove by investigation that the
identified company is indeed the source of the incident (or that the allegation cannot be
proven).

In the 2011-2013 period, it was necessary for the Council to undertake significant
additional investigations and interventions, and record incidents, in association with
Waikaikai’'s conditions in resource consents or provisions in Regional Plans in relation
to the Company’s activities during the monitoring period.

The initial site operator (Redback) had been exercising the consent under an informal
arrangement with the consent holder and had managed the site to a very poor
standard. Three incidents were recorded against the landfarm site during the
monitoring period. These incidents are summarised below.

Incident 22720 / Infringement 275 - 18 April 2012

During routine compliance monitoring it was discovered that drilling mud had been
delivered to the site without the required notifications to the Council. A letter
requesting an explanation was sent to the resource consent holder and a meeting was
held to discuss the breach of consent. The resource consent holder outlined that an
alternative contracting company had been authorised to operate and administer the
resource consent activities and so they were unaware of what had or had not been
occurring. A meeting was held with the contracting company and the requirements of
the resource consent were outlined. All information required by the resource consent
was subsequently received. As a result of the investigation, an Infringement Notice was
issued under section 338(1)(a) of the Resource Management Act 1991 and Council's
delegated authority.

Incident 22993 / Abatement 11875 - 29 August 2012

During routine compliance monitoring it was discovered that the best practicable
option with regard to the storage and disposal of the muds at the site had not been
adopted. At the time that this incident was registered, material had been being
stockpiled haphazardly in unlined pits, and housekeeping was very poor in general.
(Figure 4, below). As a result Abatement Notice 11875 was issued and required
groundwater monitoring bores to be installed prior to landfarming of the muds and for
oily wastes to be removed from the water based mud pits and discharged into a lined

pit.

Following the completion of these measures, the Company were required to farm the
stockpiled mud as per the resource consent requirements. BTW Company Ltd were
brought in on contract to assist the consent holder in meeting the directives outlined in
Abatement Notice 11875.

Incident 22970 - 30 August 2012

An incident was registered following investigative monitoring conducted under the
previous incident 22993. It was suspected that groundwater contamination was
occurring from drilling waste being stored in unlined pits at the land disposal site, as
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seen in Figure 4 below. Bores were subsequently installed on the site to allow sampling
to occur and to ascertain consent compliance. Sampling results to date show
compliance with resource consent conditions.

Figure 4 Photographs of waste stored poorly in unlined pits at Waikaikai landfarm under Redback
management

As part of the investigations conducted at this site, during farming of material and
reinstatement of the original pit area, soil sampling was undertaken through test
pitting at the base of one of the previously unlined pits. The sample taken had a strong
hydrocarbon/chemical odour and drilling mud was evident in the sample. The results
of this sample are provided in Table 7.

Table 7 Receiving soil results from pit base post spreading, Waikaikai landfarm
Parameter Unit Pit base Consent limit

Calcium mg/kg 157
Chloride mg/kg DW 2540 700
Conductivity mS/m@20C 1040 400
Hydrocarbons (TRC) mg/kg DW <5 (apsp?if;icz)n)
Moisture factor nil 1.042
Moisture factor 1 nil 1.107
Magnesium mg/kg 12.1

Sodium mg/kg 148 460
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Parameter Unit Pit base Consent limit
pH pH 6.4
SAR None 3.1 18
Total soluble solids mg/kg 8139 2500
Benzene mg/kg DW <0.05 1.1
Ethylbenzene mg/kg DW <0.05 53*
TPH mg/kg DW <70 50.’009

(application)

Toluene mg/kg DW <0.05 68"
O-Xylene mg/kg DW <0.05 48*
M & P Xylene mg/kg DW <0.1 48*

*Consent surrender limit only

No significant hydrocarbons were detected in the pit base sample, but the parameters
relating to salinity were found to be in excess of the consent limits. Post spreading
results indicated that salinity levels were decreasing as salts are rapidly leached from
the site.

As a result of these incidents, under instruction from the Council, several
improvements to site operations were made during the later part of the monitoring
period (following enforcement action). Groundwater monitoring wells were
constructed at the site to allow for ongoing groundwater monitoring. The oily waste
was largely removed and discharged into a lined pit, and all remaining material was
farmed as per the consent conditions. New pits were constructed and lined with
purpose-fit synthetic liners to be consistent with other disposal sites. Housekeeping at
the site has since been very good, pasture establishment has been good, and the supply
of records has improved. Figure 5 illustrates some of the improvements undertaken by
the Company under direction from BTW and under advice from the Council.
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Figure 5 Waikaikai Landfarm activities post-abatement showing site improvements. Clockwise from
top left: initial pasture establishment, installation of groundwater bores, spreading area F1
looking seaward post cut and carry, lined pits
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Discussion

Discussion of site performance

Under Redback Contracting Ltd the site was very poorly run from both record keeping
and physical operational perspectives. Notifications were not supplied to the Council
for several months, predisposal results were not taken as required by the consent,
transporting records were difficult to recover from the operator, and the stockpiling
area was poorly set up and created a risk to localised groundwater. As a result,
enforcement action was undertaken by the Council.

The level of enforcement action taken was deemed appropriate due to the absence of
any significant and/or ongoing adverse environmental effects. Had the groundwater
or soil results shown any significant impacts from the site activities, further
enforcement action would have been undertaken.

The removal of Redback as the site operator and earthworks contractor, and the
remedial work undertaken by the Company with assistance from BTW has greatly
improved the condition and management of this site. The site is currently in good
physical condition and on standby to receive further wastes. However, prior to any
further activity at the site it will be necessary for the Company to engage competent site
operators.

In the following monitoring period it will be necessary for the Council to work with the
Company to ensure that the data supply (reporting) methodology utilised by the
Company is of an improved standard. A recommendation to this effect is given in
Section 4.

Environmental effects of exercise of consents

Monitoring indicates that there appears to be no more than minor adverse
environmental effects due to activities at the site. Levels of contaminants in the surface
soil meet the required consent conditions for metals and hydrocarbons. There was
some initial non-compliance for salinity parameters (chlorides, conductivity and total
soluble solids). Incident 22970 was related to Council concerns about the potential
effect of poor stockpiling practices at the site on localised groundwater. Groundwater
results have not indicated that there are any significant impacts on groundwater
resources from activities conducted at this site. Further monitoring of the site will
ensure that compliance with all consent limits is demonstrated prior to surrender.
Due to the location of the site and the significant distance to any neighbours no air
monitoring was undertaken as effects on air quality are known to be minimal.

Evaluation of performance

A tabular summary of the consent holder’s compliance record for the period under
review is set out in Tables 8 and 9. Table 8 addresses the 2011-2012 monitoring year
under Redback management, Table 9 addresses the 2012-2013 monitoring year.
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Summary of performance for Consent 5956-1 to discharge drilling wastes from

hydrocarbon exploration and production activities, and oily wastes from wellsites, onto

and into land via landfarming during the 2011-2012 monitoring year

- . o . . . Compliance
Condition requirement Means of monitoring during period under review achieved?
1. Definitions oflmaterlal, stockpiling N/A N/A

and landfarming
2 Exerqsg n accordance.W|th Inspection, sampling and liaison with consent holder No
application documentation
3. Adoption of best practicable option Inspection, sampling and liaison with consent holder No
4. Notify TRC 48 hours prior to transfer Notifications received No
of waste to disposal site
5. Notify TRC 48 hours prior to , , . )
landfarming wastes No disposals in monitoring period N/A
6. The consent holder shall sample for
the following:
a. Total Petroleum Hydrocarbons
b.  Benzene, toluene, )
ethylbenzene, xylenes Sampling No
c.  Polycyclic aromatic
hydrocarbons
d.  Chloride, nitrogen, pH,
potassium, sodium
7. Keep records relating to wastes,
areas, compositions, volumes, dates, | Company records No
treatments and monitoring
8. Report on records in condition 7 to .
Council by 31 August each year 2011-2012 report received 31 August 2012 Yes
9. No discharge within 25m of surface Inspection Yes
water
10. Discharge of hydraulic fracturing . .
fluids is prohibited Inspection, sampling, records Yes
11. QOily wastes to be stored in a tank or .
lined pit or mixed with WBM Inspection No
12. All wastes mustpe Iandfgrmedwnhm Company records and inspection No
12 months of arrival onsite
13. Maximum application thickness for
solid wastes:
a) 100 mm TPH <5% No discharges during monitoring period N/A
b)  50mm TPH >5%
14. Liquid wastes to be applied in a
manner that prevents overland flow No discharges during monitoring period N/A
and ponding
15. Incorporation into soil as soon as
practicable to a depth of at least No discharges during monitoring period N/A

250mm
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Condition requirement

Means of monitoring during period under review

Compliance
achieved?

16.

Hydrocarbon concentration to not
exceed 50,000 mg/kg following
application

No discharges during monitoring period

N/A

17.

Any area of land used for the
landfarming of wastes shall not be
used for any subsequent discharges
of waste

No discharges during monitoring period

N/A

18.

Re-vegetate landfarmed areas as
soon as practicable

Company records and inspections

N/A

19.

Total dissolved salts in any fresh
water body shall not exceed
2500g/m3

Sampling not undertaken

N/A

20.

Consent shall not lead or be liable to
lead to contaminants entering a
surface water body.

Inspections and sampling

Yes

21.

Activities shall not result in any
adverse impacts on groundwater or
surface water

Sampling not undertaken

No*

22.

Conductivity must be less than 400
mSm*. If background soil has an
conductivity greater than 400 mSmt,
then conductivity after disposal shall
not exceed original conductivity by
more than 100 mSm!

No discharges during monitoring period

N/A

23.

Sodium absorption ratio [SAR] must
be less than 18.0, if background SAR
exceeds 18.0 then increase shall not
exceed 1.0

No discharges during monitoring period

N/A

24.

Concentrations of heavy metals in
the soil shall at all imes comply with
MfE guidelines

No discharges during monitoring period

N/A

25.

Prior to expiry/cancellation of
consent these levels must not be
exceeded:

a.  conductivity, 290 mSm'
b.  chloride, 700 g/m3
c. dissolved salts, 2500 g/m?
d.  sodium, 460 g/m3

Not applicable — sampling prior to surrender of consent

N/A

26.

Consent cannot be surrendered until
standards in condition 25 have been
met

Not applicable

N/A

27.

Notification of discovery of
archaeological remains

Not applicable — none found

N/A

Overall assessment of consent compliance and environmental performance in respect of this consent

Poor

*At the beginning of the 2012-2013 monitoring year (as a result of activities during the 2011-2012 year) it was suspected that
groundwater contamination may have been occurring at the site. Results have since shown negligible impact on groundwater.
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Summary of performance for Consent 5956-1 to discharge drilling wastes from hydrocarbon

exploration and production activities, and oily wastes from wellsites, onto and into land via
landfarming during the 2012-2013 monitoring year

250mm

- . o . . . Compliance
Condition requirement Means of monitoring during period under review achieved?
1. Definitions oflmaterlal, stockpiling N/A N/A

and landfarming
2. Exercise in accordance with . . - .

application documentation Inspection, sampling and liaison with consent holder No
3. Adoption of best practicable option Inspection, sampling and liaison with consent holder No
4. Notify TRC 48 hours prior to transfer Notifications received No

of waste to disposal site
5. Notify TRC 48 hours prior to I .

landfarming wastes Notifications received Yes
6. The consent holder shall sample for

the following:

a) Total Petroleum Hydrocarbons Yes

b)  Benzene, toluene, )

ethyloenzene, xylenes Sampling (direct composite

c) Polycyclic aromatic from pits)

hydrocarbons

d)  Chloride, nitrogen, pH,

potassium, sodium
7. Keep records relating to wastes,
areas, compositions, volumes, dates, | Company records Yes
treatments and monitoring
8. Report on records in condition 7 to .
Council by 31 August each year 2012-2013 report received 19 August 2013 Yes
9. No discharge within 25m of surface Inspection Yes
water
10. Discharge of hydraulic fracturing . .
fluids is prohibited Inspection, sampling, records Yes
) ) Yes
11. Oily wastes to be stored in a tank or Inspection .
lined pit or mixed with WBM P (following
abatement)
12. Al wastes must be landfarmed within Company records and inspection No
12 months of arrival onsite pany P
13. Maximum application thickness for
solid wastes:
a) 100 mm TPH <5% Company records and sampling Yes
b)  50mm TPH >5%
14. Liquid wastes to be applied in a
manner that prevents overland flow Inspection No
and ponding
15. Incorporation into soil as soon as
practicable to a depth of at least Inspection and sampling Yes
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Condition requirement

Means of monitoring during period under review

Compliance
achieved?

16.

Hydrocarbon concentration to not
exceed 50,000 mg/kg following
application

Sampling

Yes

17.

Any area of land used for the
landfarming of wastes shall not be
used for any subsequent discharges
of waste

Company records and inspections

Yes

18.

Re-vegetate landfarmed areas as
soon as practicable

Company records and inspections

Yes

19.

Total dissolved salts in any fresh
water body shall not exceed
2500g/m3

Sampling

Yes

20.

Consent shall not lead or be liable to
lead to contaminants entering a
surface water body.

Inspections and sampling

Yes

21.

Activities shall not result in any
adverse impacts on groundwater or
surface water

Inspections and sampling

Yes

22.

Conductivity must be less than 400
mSm'. If background soil has an
conductivity greater than 400 mSm-1,
then conductivity after disposal shall
not exceed original conductivity by
more than 100 mSm!

Sampling

No

23.

Sodium absorption ratio [SAR] must
be less than 18.0, if background SAR
exceeds 18.0 then increase shall not
exceed 1.0

Sampling

Yes

24.

Concentrations of heavy metals in
the soil shall at all times comply with
MfE guidelines

Sampling

Yes

25.

Prior to expiry/cancellation of
consent these levels must not be
exceeded:

a) conductivity, 290 mSm-!

) chloride, 700 g/m3

c) dissolved salts, 2500 g/m®
) sodium, 460 g/m?

Not applicable — sampling prior to surrender of consent

N/A

26.

Consent cannot be surrendered until
standards in condition 25 have been
met

Not applicable

N/A

27.

Notification of discovery of
archaeological remains

Not applicable — none found

N/A

Overall assessment of consent compliance and environmental performance in respect of this consent

Poor
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For the 2011-2013 monitoring period, the Company demonstrated poor consent
compliance and environmental performance.

During the period under review there were three incidents recorded against the site
and one infringement notice and one abatement notice issued to the Company in
respect of activities at the site. The incidents were registered in the 2012-2013
monitoring year, but relate to matters pre-dating this monitoring period. In the later
part of the 2012-2013 year significant improvements were made to site operations.

However, because the enforcement action was largely undertaken in the beginning of
the 2012-2013 monitoring year, according to the definitions given in Section 1.1.4, the
site receives a ‘poor’ rating for the 2012-2013 year as well.

Overall, the Company demonstrated a poor level of environmental performance and
consent compliance. Significant improvements will be required if and when activity
resumes at the site.

Alterations to monitoring programmes for 2013-2014

In designing and implementing the monitoring programmes for air/water discharges
in the region, the Taranaki Regional Council has taken into account the extent of
information made available by previous authorities, its relevance under the Resource
Management Act, the obligations of the Act in terms of monitoring
emissions/discharges and effects, and subsequently reporting to the regional
community. The Council also takes into account the scope of assessments required at
the time of renewal of permits, and the need to maintain a sound understanding of
industrial processes within Taranaki emitting to the atmosphere/discharging to the
environment.

It is proposed that for 2013-2014 the monitoring programme for the Waikaikai Farms
Limited site remains unchanged from that for the 2011-2013 monitoring period. A
recommendation to this effect is attached to this report.
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4. Recommendations

1. THAT the monitoring programme for the Waikaikai Farms Limited site in the
2013-2014 year, remain unchanged from that for 2011-2013 monitoring period.

2. THAT prior to the resumption of any further activity at this site, the Company
engages a competent site management team.

3. THAT the Company reviews their recording and reporting procedures to ensure
accuracy in reporting as per the conditions of their consent.
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Glossary of common terms and abbreviations

The following abbreviations and terms are used within this report:

Al*

As*
Biomonitoring
BOD

BODF
BTEX
bund
CBOD

cfu
COD
Condy
Cu*
Cumec
DO

DRP
E.coli

Ent

FC

Fresh
g/m?

IANZ
Incident

Intervention
Investigation

1/s

aluminium

arsenic

assessing the health of the environment using aquatic organisms
biochemical oxygen demand. A measure of the presence of degradable
organic matter, taking into account the biological conversion of ammonia
to nitrate

biochemical oxygen demand of a filtered sample

MAH’s benzene, toluene, ethylbenzene and xylene

a wall around a tank to contain its contents in the case of a leak
carbonaceous biochemical oxygen demand. A measure of the presence of
degradable organic matter, excluding the biological conversion of
ammonia to nitrate

colony forming units. A measure of the concentration of bacteria usually
expressed as per 100 millilitre sample

chemical oxygen demand. A measure of the oxygen required to oxidise all
matter in a sample by chemical reaction

conductivity, an indication of the level of dissolved salts in a sample,
usually measured at 20°C and expressed in mS/m

copper

A volumetric measure of flow- 1 cubic metre per second (1 m3s-1)
dissolved oxygen

dissolved reactive phosphorus

escherichia coli, an indicator of the possible presence of faecal material and
pathological micro-organisms. Usually expressed as colony forming units
per 100 millilitre sample

enterococci, an indicator of the possible presence of faecal material and
pathological micro-organisms. Usually expressed as colony forming units
per 100 millilitre of sample

fluoride

faecal coliforms, an indicator of the possible presence of faecal material
and pathological micro-organisms. Usually expressed as colony forming
units per 100 millilitre sample

elevated flow in a stream, such as after heavy rainfall

grams per cubic metre, and equivalent to milligrams per litre (mg/L). In
water, this is also equivalent to parts per million (ppm), but the same does
not apply to gaseous mixtures

International Accreditation New Zealand

an event that is alleged or is found to have occurred that may have actual
or potential environmental consequences or may involve non-compliance
with a consent or rule in a regional plan. Registration of an incident by the
Council does not automatically mean such an outcome had actually
occurred

action/s taken by Council to instruct or direct actions be taken to avoid or
reduce the likelihood of an incident occurring

action taken by Council to establish what were the circumstances/events
surrounding an incident including any allegations of an incident

litres per second



MAHs

MCI

mS/m
Mixing zone

NH,
NH;
NG;
NTU
0&G

Oow
PAHs

Pb*

Physicochemical

PMio
Resource consent

RMA

SBM
SS
SQMCI
Temp
TPH
Turb
Ul

UIR

WBM
/n*

31

monocyclic aromatic hydrocarbons, molecules consist of a single six-sided
hydrocarbon ring

macroinvertebrate community index; a numerical indication of the state of
biological life in a stream that takes into account the sensitivity of the taxa
present to organic pollution in stony habitats

millisiemens per metre

the zone below a discharge point where the discharge is not fully mixed
with the receiving environment. For a stream, conventionally taken as a
length equivalent to 7 times the width of the stream at the discharge point
ammonium, normally expressed in terms of the mass of nitrogen (N)

unionised ammonia, normally expressed in terms of the mass of nitrogen (N)

nitrate, normally expressed in terms of the mass of nitrogen (IN)
Nephelometric Turbidity Unit, a measure of the turbidity of water

oil and grease, defined as anything that will dissolve into a particular
organic solvent (e.g. hexane). May include both animal material (fats) and
mineral matter (hydrocarbons)

Oily waste

polycyclic aromatic hydrocarbons, molecules consist of more than two
six-sided hydrocarbon rings

lead

a numerical system for measuring acidity in solutions, with 7 as neutral.
Numbers lower than 7 are increasingly acidic and higher than 7 are
increasingly alkaline. The scale is logarithmici.e. a change of 1 represents
a ten-fold change in strength. For example, a pH of 4 is ten times more
acidic than a pH of 5

measurement of both physical properties (e.g. temperature, clarity,
density) and chemical determinants (e.g. metals and nutrients) to
characterise the state of an environment

relatively fine airborne particles (less than 10 micrometre diameter)

refer Section 87 of the RMA. Resource consents include land use consents
(refer Sections 9 and 13 of the RMA), coastal permits (Sections 12, 14 and
15), water permits (Section 14) and discharge permits (Section 15)
Resource Management Act 1991 and including all subsequent
amendments

Synthetic based mud

suspended solids

semi quantitative macroinvertebrate community index;

temperature, measured in °C (degrees Celsius)

total petroleum hydrocarbons

turbidity, expressed in NTU

Unauthorised Incident

Unauthorised Incident Register — contains a list of events recorded by the
Council on the basis that they may have the potential or actual
environmental consequences that may represent a breach of a consent or
provision in a Regional Plan

Water based mud

zinc

*an abbreviation for a metal or other analyte may be followed by the letters 'As', to denote the
amount of metal recoverable in acidic conditions. This is taken as indicating the total amount
of metal that might be solubilised under extreme environmental conditions.
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The abbreviation may alternatively be followed by the letter 'D’, denoting the amount of the
metal present in dissolved form rather than in particulate or solid form.

For further information on analytical methods, contact the Council’s laboratory.
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Consent 5956-1

Discharge Permit

Pursuant to the Resource Management Act 1991

Name of
Consent Holder:

Decision Date
[Change]:

Commencement
Date [Change]:

Consent Granted:

Expiry Date:

Site Location:

Legal Description:

Catchment:

aresource consent is hereby granted by the

Taranaki Regional Council

Waikaikai Farms Limited

[Peter Frank & Karen Mary Wards]
78 Lower Manutahi Road

RD?2

PATEA 4598

13 October 2011

13 October 2011  [Granted: 22 March 2002]

Conditions of Consent
To discharge drilling wastes from hydrocarbon exploration
and production activities, and oily wastes from wellsites,
onto and into land via landfarming at or about (NZTM)
1719720E-5605515N
1 June 2016

Lower Manutahi Road, Manutahi

Lots 1,2 & 4 DP 7139 Lots 2 & 12 DP 14551 Sec 742
Patea Dist Blk | Carlyle SD [Discharge site]

Mangaroa

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document

Page 1 of 6

Doc# 959906-v1



Consent 5956-1

General conditions

a) On receipt of a requirement from the Chief Executive, Taranaki Regional Council the
consent holder shall, within the time specified in the requirement, supply the
information required relating to the exercise of this consent.

b) Unless it is otherwise specified in the conditions of this consent, compliance with any
monitoring requirement imposed by this consent must be at the consent holder's own
expense.

) The consent holder shall pay to the Council all required administrative charges fixed

by the Council pursuant to section 36 in relation to:

i) the administration, monitoring and supervision of this consent; and
ii)  charges authorised by regulations.

Special conditions
1. For the purposes of this consent the following definitions shall apply:

a) Dirilling wastes consist of; drilling fluids and cuttings from drilling operations
with water based muds, and drilling cuttings from drilling operations with
synthetic based muds.

b) Oily wastes from wellsites consist of; sludge removed from tanks and separators,
slops oil removed from well cellars, tank wax which builds up in separators and
tanks, oily formation sand, contaminated ground material from leaks and spills.

c) Storage means a discharge of wastes from vehicles, tanks, or other containers onto
land for the purpose of temporary storage prior to landfarming, but without
subsequently spreading onto, or incorporating the discharged material into the
soil within 48 hours.

d) Landfarming means the discharge of wastes onto land, subsequent spreading and
incorporation into the soil, for the purpose of attenuation of hydrocarbon and/or
other contaminants, and includes any stripping and relaying of topsoil.

2. The exercise of this consent shall be undertaken generally in accordance with the
documentation submitted in support of applications 1706, 2213, 3980 and 6894. In the
case of any contradiction between the documentation submitted in support of
applications 1706, 2213, 3980 and 6894, and the conditions of this resource consent,
the conditions of this resource consent shall prevail.

3. The consent holder shall at all times adopt the best practicable option, as defined in

section 2 of the Resource Management Act 1991, to prevent or minimise any adverse
effects on the environment from the exercise of this consent.
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Consent 5956-1

Notifications, monitoring and reporting

4. The consent holder shall notify the Chief Executive, Taranaki Regional Council, [by
emailing worknotification@trc.govt.nz.] at least 48 hours prior to permitting wastes
onto the site for storage. Notification shall include the following information:

a) the consent number;

b) the name of the well and wellsite, or other source, from which the waste was
generated;

c) the type of waste to be stored; and

d) the volume of waste to be stored.

5. The consent holder shall notify the Chief Executive, Taranaki Regional Council, [by
emailing worknotification@trc.govt.nz.] at least 48 hours prior to landfarming wastes.
Notification shall include the following information:

a) the consent number;

b) the name of the well and wellsite, or other source, from which the waste was
generated;

) the type of waste to be landfarmed;

@)

d) the volume of the waste to be landfarmed;
e) the concentration of hydrocarbons in the waste; and
f)  the specific location and area over which the waste will be landfarmed.
6. The consent holder shall take a representative sample of each type of waste, from each

individual source, and have it analysed for the following;:

jsY]
R

total petroleum hydrocarbons [Cs-Co, Ci0-Ci4, C15-Css);

b) benzene, toluene, ethylbenzene, and xylenes;
c) polycyclic aromatic hydrocarbons screening; and
d) chloride, nitrogen, pH, potassium, and sodium.
7. The consent holder shall keep records of the following:
a) composition of wastes;
b) storage area[s];
c) volumes of material stored;
d) landfarming area[s], including a map showing individual disposal areas with GPS

co-ordinates;

e) volumes and weights of wastes landfarmed;

dates of commencement and completion of storage and landfarming events;

dates of sowing landfarmed areas;

photographic evidence of pasture establishment;

i) treatments applied;

j)  details of monitoring, including sampling locations, sampling methods and the
results of analysis;

A

and shall make the records available to the Chief Executive, Taranaki Regional
Council.
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Consent 5956-1

8.

The consent holder shall provide to the Chief Executive, Taranaki Regional Council, by
31 August of each year, a report on all records required to be kept in accordance with
condition 7, for the period of the previous 12 months, 1 July to 30 June.

Waste types and waste storage

9.

10.

11.

12.

No discharge shall take place within 25 metres of surface water or property
boundaries.

The discharge of hydraulic fracturing fluids is prohibited.

Liquid oily wastes shall be either:

a) stored in a tank, or in a pit with an impermeable synthetic liner; or

b) mixed directly into a pit containing a suitable volume of water based mud waste,

in a manner that prevents the liquid oily wastes entering the ground.

All wastes must be landfarmed as soon as practicable, but no later than twelve months
after being brought onto the site.

Discharge limits

13.

14.

15.

16.

17.

18.

For the purposes of landfarming, solid wastes shall be applied to land in a layer not
exceeding:

a) 100 mm thick for wastes with a hydrocarbon concentration less than 50,000 mg/kg
dry weight; or

b) 50 mm thick for wastes with a hydrocarbon concentration equal to or greater than
50,000 mg/kg dry weight.

For the purposes of landfarming, liquid wastes shall be applied to land:

a) atarate such that there is no overland flow of liquids; and
b) ata rate such that no ponded liquids remain after one hour, after application.

As soon as practicable following the application of solid wastes to land, the consent
holder shall incorporate the wastes into the soil to a depth of at least 250 mm.

The hydrocarbon concentration in the soil over the landfarming area shall not exceed
50,000 mg/kg dry weight at any point where:

a) liquid waste has been discharged; or
b) solid waste has been discharged and incorporated into the soil.

Any areas of land used for the landfarming of wastes in accordance with conditions 13-
15 of this consent, shall not be used for any subsequent discharges of waste

As soon as practicable following landfarming, areas shall be sown into pasture [or into
crop]. The consent holder shall monitor revegetation and if adequate establishment is
not achieved within two months of sowing, shall undertake appropriate land
stabilisation measures to minimise wind and stormwater erosion.
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Consent 5956-1

Receiving environment limits - water

19.

20.

21.

The exercise of this consent shall not result in a level of total dissolved salts within any
surface or groundwater of more than 2500 gm-.

The exercise of this consent, including the design, management and implementation of
the discharge, shall not lead or be liable to lead to contaminants entering a surface
water body.

The exercise of this consent shall not result in any adverse impacts on groundwater as
a result of leaching, or on surface water including aquatic ecosystems, and/ or result in
a change to the suitability of use of the receiving water as determined by the Chief
Executive, Taranaki Regional Council.

Receiving environment limits - soil

22.

23.

24.

25.

The conductivity of the soil/ waste layer after application shall be less than 400 mSm-,
or alternatively, if the background soil conductivity exceeds 400 mSm-!, the
landfarming of waste shall not increase the soil conductivity by more than 100 mSm-*.

The sodium absorption ratio [SAR] of the soil/ waste layer after landfarming shall be
less than 18.0, or alternatively if the background soil SAR exceeds 18.0, the landfarming
of waste shall not increase the SAR by more than 1.0.

The concentration of metals in the soil shall at all times comply with the guidelines for
heavy metals in soil set out in Table 7.1, Section 7 of the Ministry for the Environment
and New Zealand Water & Wastes Assoication’s Guidelines for the safe application of
biosolids to land in New Zealand [2003].

From 1 March 2016 [three months prior to the consent expiry date], constituents in the
soil shall not exceed the standards shown in the following table:

Constituent Standard

conductivity 290 mS/m

chloride 700 mg/kg

sodium 460 mg/kg

total soluble salts 2500 mg/kg

MAHSs Guidelines for Assessing and Managing

PAHs Petroleum Hydrocarbon Contaminated Sites in

TPH New Zealand [Ministry for the Environment,
1999]. Tables 4.12 and 4.15, for soil type sand.

MAHs - benzene, toluene, ethylbenzene, xylenes
PAHs - napthalene, non-carc. [pyrene], benzo(a)pyrene eq.
TPH - total petroleum hydrocarbons [C7-Co, C1o-Ci4, C15-Cae]

The requirement to meet these standards shall not apply if, before 1 March 2016, the
consent holder applies for a new consent to replace this consent when it expires, and
that application is not subsequently withdrawn.
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Consent 5956-1

26.

This consent may not be surrendered at any time until the standards in condition 25
have been met.

Archaeological remains

27.

In the event that any archaeological remains are discovered as a result of works
authorised by this consent, the works shall cease immediately at the affected site and
tangata whenua and the Chief Executive, Taranaki Regional Council, shall be notified
within one working day. Works may recommence at the affected area when advised to
do so by the Chief Executive, Taranaki Regional Council. Such advice shall be given
after the Chief Executive has considered: tangata whenua interest and values, the
consent holder’s interests, the interests of the public generally, and any archaeological
or scientific evidence. The New Zealand Police, Coroner, and Historic Places Trust
shall also be contacted as appropriate, and the work shall not recommence in the
affected area until any necessary statutory authorisations or consents have been
obtained.

Signed at Stratford on 13 October 2011

For and on behalf of
Taranaki Regional Council

Director-Resource Management
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Manutahi Disposal Site Annual Report 2013

26" August 2013

Consents Manager
Taranaki Regional Council
Private Bag 713

47 Cloten Road

Stratford

Attention Colin McLellan

RE: Resource Consent 5956-1
Manutzhi Disposal Site

78 Lower Manutahi Read

RD 2, Patea

Dear Colin

As required under special condition 8 of resource consent 5956-1, please find all informaticn related to disposal
activities undertaken from the 28" November 2011 to the 30% luly 2013.

Information pertaining to resource consent 5956-1 will be displayed in the following Manner:

Appendix 1
The site map showing stockpiling and dispesal areas.

Appendix 2
Stockpiling & Landfarming records (Novemter 2011-July 2013)

Appendix 3
Photographic evidence of pasture re-estaslishment

Appendix 4
Existing environment data

Appendix 5
Chemical products & constituents of drilling mud & fluids

Appendix 6
Pre disposal samples and analysis

Appendix 7
Monitoring results & Compliance table

Appendix 8
TRC Inspection notices
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The following details regarding monitoring and sampling are also supplied:

Monitoring:

All material stockpiled on the site is tested prior to arrival on site to assess its exact nature. Testing takes place
prior to arrival on site as mud is mixed with other material in the storage pits on site before spreading.

When an appropriate volume of material has been stockpiled which justifies a Landfarming operation, an
assessment is made of all predisposal results to determine whether a composite sample needs to be taken. If
hydrocarbon levels can be estimated without the need for a composite sample, the landfarm area is designated
and Landfarming commences.

Manitoring of the landfarm area begins within the first month of topsoil being re-applied. At this point the entire
suite of teats is undertaken to assess the receiving environment against consent conditions. Water hased mud
(WBM) menitoring is taken 6 monthly for the first 12 months post application, untit compiiance with consent
conditions is achieved.

Sampling Locations:

Specific landfarmed areas are Iccated through the use of a GPS navigational system. These co-ordinates are
contained within the Manutahi Disposal area-the site plan which shows areas of disposal and is updated
following Landfarming events. A central point is located within each area and a composite sample retrieved in a
transect line from the central point. The line direction is dependent on the underlying orientation of the
landfarmed material. Cemposite samples that are collected are marked with the hand held GFS system and
included cn future disposal maps. or as required.

Methods:
Sampling involves collecting a composite of 6 sub-samples which are GPS along a transect line running from a
central point of a landfarmed area. Typically samples are retrieved from approximately 250mm but this can vary

depending on the location of the mud layer.

TRC Inspection Notices:

There have been a number of TRC inspection notices issued to the previcus operator of the site which has
raised concerns about site management. The site was closed down voluntarily for a period of time, at the end of
2012 by the land owner tc sort through management issues. The TRC also issued an abatement notice under
sections 322 &324 of the Resource Management Act 1991, tc ensure the following actions were taken:

Ensure no further drilling waste is taken to the pre-existing pit area

Ensure ground water bores are installed and sampled prior to Landfarming

Ensure oily waste portion of the driling mud is separated and discharged into the oily waste pit.
Upon completion of the required action list, ensure all materials currenily within the pit area are land
farmed as soon as practicable.

W -

The action list was completed within two weeks of being served; the site has had no further Issues sirice the
change of the last management group. The site has also taken very little material in 2013. The property owners
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are working with several parties to take over the running and management of the site, this process is on-going.
The TRC will be notified if and when a new management group is introduced.

The site is in very good order toady and as the monitoring reports demonstrale the site complies with all resource
consent conditions.

Best Regards

Michael Collins
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Appendix 1
Site Map
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Appendix 2
Stockpiling & Landfarming Records



Landfarming

Well Waste type Volume (#*] |volumes Landfarmed/Storec i Stock piling Dates Dates Sowing Dates Treatments
Cheal B5 WBM Solids 33¢ iandfarmed F1 Nov/Dec 2011 Oct-12{November 2012 |Fertiliser
WBM Fluids 41¢ Landfarmed F1 April 2013
Cheal B6 WBM Solids 168 Landfarmed F1 Dec/April 2012
LA WBM Fluids 37C  |landfarmed F1 |
Cheal B7 WBM Solids 316G Landfarmed F1 lan/Feb 2012 ,
WBH Fluids 292 Landfarmed F1 ‘
Cheal A8 WBM Saolids 128 Landfarmed F1 Feb/Miarch 2012
WBM Fiuids 133 Landfarmed F1
Cheal A10 WBM Solids 23 Landfarmed F1 Feb/March 2012
B WBM Fluids 135 Landfarmed F1
Cheal A Tophole WBM Solids 31 Landfarmec F1 March/April 2012
WBM Fluids 21 Landfarmed F1
Cheal B Tophole WEM Solids 14 Landfarmed F1 March/April 2012
WBM Fluids 30 Landfarmed F1 .
Cheal C WBM Solids 120 Landfarmed F1 Feb/May 2012
WBM Fluids 87 Landfarmed F1
Cheal C3 WBM Solids 13¢€ Lendfermed F1 Many/June 2012
WEM Fluids 386 Landfarmed F1 7 !
Cheal C4 WEM Solids 365 Landfarmed F1 June/iuly 2012 |
_— g WBM Fluids 779 Landfarmed F1 ‘
Cheal A1l WBM Solids 151 |Landfarmed F1 Jul-12 ‘
WBM Fluids 414 [Landfarmed F1 \
Kea Douglas-1 Waste Water 19C7 ILandfarmed F1 ‘
Contract Resources |WBM 5olids 13 Landfarmed F1 Nov/Aug 2011/12
Waste Water 266.58 {Landfarred F1
{Oily Waste iS5z Landfarmed F1
Kea Douglas WBM Sofids 176 Landfarmed F1 April/May 2012
'WBM Fluids 395 Landfarmed F1
Cooper Maki 2 WBM Ssolids 300 Landfarmed F1 Jan/Feb 2012 N |
WBM Fluids 567 Landfarmed F1 B é
Cooper Moki 3 |WBM Solids 500 jLandfarmed F1 Mar-12 ;




WBM Fluids 781 Landfarmed F1 - -
Cooper Moki 4 WBM Solics 350 Landfarmed F1 .E\joﬁl‘/l\]ay 2012
= WBM Fluids 717 Landfarmed F1 - 4
Cheal A12 WBM Solids 238 Landfarmed F1 {uly/Aug 2012
WEBM Fluids 720 Landfarmed F1 '[ I
Waitapu-1 |WBM Solidg 74 Landfarmed F1 Aug-12
WBM Fluids E 60 _|Landfarmed F1 ! |
Cheal A Waste Water | 36 |Stockpiled Pit A Sept/Oct 2012 B i it
Qily waste 16 Stockpiled OW Pit I
Cheal € WBM Solids 12 Steckpiled Pit A Sept/Oct 2012
WEBM Fluids 7 Stockpiled Pit A
Waste Water 3 Stockpiled Pit A
Origin Waste Water 38 Stockpiled Pit A | Oct-12
Oily Waste 2 Stockpiled OW Pit June/july 2013 B
Puka-2 Waste Water 3 Stockedpiled Pit A |
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Appendix 3
Photegraphic Evidence of Pasture Re-Establishment
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Appendix 4
Existing Environmental Data



R J Hill Laboratories Limiled | Tel ~ +64 7 858 2000

\ Hill Laboratories == & e
Private Bag 3205 Email mail@hill-labs.co.nz

BETTER TESTING BETTER RESULTS  Hamilion 3240, New Zealand | Web  www.hill-labs.co.nz

ANALY,,S%IS REPORT

| Client: | BTW Company Ltd Lab No: | 1038443 o
Address:| PO Box 551 Date Registered: | 23-Aug-2012
NEW PLYMOUTH 4340 Date Repoited: 29-Aug-2012
Quote No: 32402

Qrder No: |
, Client Reference: |
Phone: |06 759 5040 Submittec By: | Michael Colling

Sample Name: Manutahi Existing Environment Lab Number: 10384431
Sample Type: SOIL General, Cutdoor (510)

Found Memiom flanme

Soluble Saits (Field) !

i
Calcium (Sat Pasle)” ma/L 10 | ‘
Magnesium (Sat Paste)” mag/t. 3 ‘
Sodium (Sal Faste)* mg/L 19 ’ !
Sodium Absor, fon Ratio® 1.3 ; | |

The above nutrient graph compares the leveis found with raference interpretation levels. NOTE: Itis important that the correct sample type be assigred. and that the
recommended sampling procedure has been folicwed. R J Hill Laboratories Limited does not accept any responsibility for lhe resulting use of this information.
|IANZ Accreditation does nol apply to commenis and interpretations, [.e. the 'Range Levels' and subsequent graphs,

This Labcratory is accrediled by Iniernational Accreditalion N\ w Zealand (IANZ}, which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recogricad,

NN l J The tesls reported herein have been performed in accordance with the terms of accreditation, with the exceplion cf tests marked *. which
TS {aboratory are nol accrediled.




Client: | BITW Company Ltd
Address:| PO EBox 551

Phone: |06 759 5040

R J Hill Laboratories Limited | Tel — +64 7 858 2000

' K5l Laboratories v b

Email mail@hili-labs.co.nz

BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealand | Web  www.hill-labs.co.nz

ANALYSIS REPORT

- —

Lab No: 1033443 shpvt |
Date Registered: | 23-Aug-2012
NEW PLYMOUTH 4340 Date Reporied: 29-Aug-2012

Quote No: 32402

Crder No:

Client Reference: |
Submitied By: Michael Collins
. - T _ — . 4

SUMMARY OF METHODS

The lollowing table(s) gives a briel deseriplion of the melheds used ic corduct the analyzea lor 1hiz joh The deteclion limits aiven below are thos» attainabie in a relalively clean malnx.
Nataction limils may be higher for individual samples should insufficient sample be avaitable, or if the matrix requires ihat dilutions he verformed duina analvsis

Test Method Description Default Delectior Limit | Samples

Samgple Regrsiration*
Scil Prep (Dry & Grind)*

Soluble Salls (Field)

Calcium (Sat Paste)*

fagnesium (Sat Paste)”
Sodium (Sat Pasle)*
Sodium Absorption Ratio (SAR)*

Samples were registered according to instruclions received. - i
Air dried at 35 - 40°C overnight (residual meisiure typically 4%) = 1
and crushed to pass through a 2mm screen.

1.5 snil:waler extraction followed by potentiometric determination 0.05 % 1
of conduclivity. Calculated by EC (mS/cm) x 0.35.

Saturated Paste extraction followed by ICP-OES. 1 mg/L 1
Saturated Pasle extraction followed by (CP-OES. 1 mg/L 1
Saturated Paste extraction followed by ICP-OES. 1 mg/L 1
Caleulation from the sodium. calcium and magnesium 0.2 1
determined on a Salurated Faste extract.

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

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

client.

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

It Moy yest

Wendy Homewoocd

Quality Assurance Qfficer - Agricultire Division

Lab No: 1038443 v 1

Hill Laboratories Page 2 of 2
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Appendix 5
Chemical products and Constituents
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Predisposal Samples & Analysis



R J Hill Lavorateries umited | Tel  +64 7 858 2000

e 2]
Hill Laboratories i, o 2w
' Private Bag 3205 Frnail mail@hil-labs.cc.nz

BEESLIREIR, TIESHTN G JBIET T ESR. RIE:S\U.L TS Hamilton 3240, New Zealand | Web  www.hill-labs.co.nz

Client: | BTW Company Lid Lab No: | 840335 sovt |
Contact:| D Riley Date Registered: | 28-Cct-2010
C/- BTW Company Ltd Date Reported: | 05-Nov-2010
PC Box 551 Quote No: 32956 |
| NEW PLYMOUTH 4340 Order No: | g
Client Reference: | Predisposal Sample |
B | )  Submitted By: | DRiev ]
Sample Type: )
Sample Name:| Cheal B-6 WBM
26-0ct-2010 4:00
pm
Lab Number: 340635.1
Individual Tests
Dry Matter 9/1G0q as revd | 70 - - = =
Density* g/mL at 20°C | 155 - - = =
Total Recoverahle Barium mg/ky dry wt 1,520 - - - -
Total Recoverable Boron maq/kg dry wt | <20 - - 3 a
Total Recoverable Vanadium® mg/kg dry wt < 100 - - -
| Chloride” mgfkg dry wt 14,700 - - - -
Total Nitrogen ¢/100g dry wi <0.05 - - -
Heavy metals, screen As,Cd,Cr,CuNi.Pb.Zn Hg
Total Recoverable Argenic ma/kg dry wt 4
Total Recoverable Cadmium ma’kg dry wt <010 -
Total Recoverable Chromium ma/kg dry wt 20 - - d o
Tolal Recoverable Copper mo/ka drv wl ' 18 - - - J
Total Recoveraple Lead ma/kg dry wt 86 - - - o
Total Recoverable Mercury mg’/kg dry wt <0.10 - - -
Total Recoverahle Nickel mg/kg drv wt 14 - o <
Total Fecoverable Zinc mag/kg drv wt 60 - - - .
BTEX in Soil by Headspace GC-MS
Benzere ma’kg dry wt]- <007 s = 4 )
Toluene mg/kg dry wt I <0.07 - - r :
Ethylbenzene ma/kg dry wt | < (.07 5 z . -
mé&p-Xylene mo/kg dry wt <0.13 - -
o-Xylene mo’kg cry wi < 0.07 - - o
Polycyclic Arcmatic Hydrocarbons Screening in Soil
Acenaphthene maskg drv wtl <004 - = =
Acenaphthylene mgkg dry wi . <004 - : 1
Anthracene mg/kg dry wt | <004 c i !
Benzo[alanthracene markg dry wt | <004 - 5 - -
Benzo[a)pyrene (BAP) mg/kg dry wt | <0.04 : - - -
Benzolblfluoranthens + Benzo[j]  ma/kg dry wti <0.04 - c = .
flucranihene |
Benzo[g.h.ijperylene mo/kg dry wt | < (.04 - = L ]
Benzo[klfluoranthene morkg dry wti <0.04 - - - -
Chrysene markg dry wi | < C.04 - - - -
Dibenzola.hlanthracene mg/kg dry wt < 0.04 - - - o
Fluoranthene ma/kg dry wit < 0.04 - - - =
Fluorene ma/kg dry wt | <0.04 : - . -
Indeno(1.2.3-c d)pyrene mgrkg dry w!v] < 0,04 = = :

g & This Laboratory is accredited by Internationa! Accreditation Neve Zealand (IANZ), which represenis New Zealand in the international
8% ¥\
H

o~ g
S ~{\_—///z; /e Laboratary Accreditation Cooperation (ILAC). Through the 1LAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
m [ . internationaily reccanised

e —

S AR The tests reported herein have been performed in accordance with the lerms of accreditation, with the exception of tests marked *, which
e taboratory are not accredited



Sample Name: | Cheal B-€ WEM
26-Oct-2C10 4:00
pm
= ~ Lab Number: 840635.1 .
Palycyclic Aromatic Hydrocarbons Screening in Soil
'Naphthalene mg/kg dry wt | <0.18 - - —
Phenanthrene mo/kg dry wt 0.05 - .
Pyrene ma/kg dry wt | < 0.04 - 2 x -
Total Petraleun Hydrocarbons in Soil o ]
G7-C9 - markg dry wt <11 - - § - , —
Ci0-C14 ma/kg dry wt <30 - : . .
C15-C36 mg/kg dry wt 66 - - E =
Total hydrocarbons (C7 - C36) mg/ka dry wt <80 - B 3 = 1 |
Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbor: Chromategrams

SUMMARY OF METHODS

The following tablets) aives a bnef deseripiion of the methods used to cenduct the analyses for tnis job. The detaction Emils given betow are those attainanlc in a relatively clean matnx
Detection imits mav be higher far indivdual samples shauld insufficient sample be available, or f the matrix requires hat dilutions be performed during analysis
Test Method Description Default Detection Limit | Samples
Environmental Sciids Sample Air dried at 35°C and sieved. <2mm fractior. | E 1 =
Preparation |
Heavy metals. screen Dried sample, <2mm fraction. Niiric/Hydrochloric acid digestion, | - 1 !
As.Cd.Cr.Cu.Ni.Pb.Zn,Hg ICP-MS. screen level.
BTEX in Soil by Headspace GC-MS Solvent extraction. Headspace GC-MS analysis - 1

US EPA 8260B. Tested on as received sample
Polycyclic Aromatic Hydrocarbons Sonication extraction, Dilution or SPE cteanup (if required). GC- - 1
Screening in Soil MS SIM analysis (modified US EPA 8270).. Tesled on as

received sample

Total Petroleum Hydrocarbons in Soil Sonication extraclion in DCM, Silica cleanup, GC-FID analysis . 1
US EPA 8015B/MfE Petroleum Indusiry Guidelines. Tested on |
| as received samgle

| Dry Matter (Env) Dried at 103°C (removes 3-5% mare water than air dry) tor 18hr. 0.10 g/100g as revd ]

gravimelry. US EPA 3550.

es|Cextn* Potassium phosphate extraclion for lon Chromatography. In - g
House

Total Recoverable digestion | Nitric / hydrochloric acid digestion. US EPA 200.2. o 1

Density* Calculation: weight of sample / volume of sample at 20°C 0.02 g/mL at 20°C )
Gravimetric determination.

Tolal Recoveratle Barium Dried sample, sieved as specified (if required). 0.4 mg/kg dry wt q
Nitric/Hydrochioric acid digestion. ICP-N:8, screen level. US
EFA 2002

Tetal Recoverable Boron Dried sample, sieved ag specified (if required) 20 ma/kg dry wt 1
Nitric/Hydrochlcric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Total Recoverable Vanadium® Dried sampie. sieved as specified (if required) 100 mgrkg dry wt 1
Nilric/Hydrochloric acid digeslion, ICP-MS, screen level. US
EPA 2002 I

Chloride* lon Chromatography determination of es polassium phosphate 3 mg/kg dry wt il
extraction. APHA 4110 B 21¢! ed. 2005 [

Tetal Nitrogen Catalytic Combustion (800°C. O;), separation, Thermal 0.05 g/100g dry wt 1

B Conductivity Detector [Elementar Analyser]

“LabNo: 840635V 1 Hill Laboratories Page 2 of 3



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

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

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

Ara Heron BSc (Tech)
Client Services Manager - Envirenmental Division

Lab No: 840635v 1 Hill Laboratories Page 3 of 3
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R J Hill Laboratories Limited | Tel  +64 7 858 2000

Hill Laboratories -, o e
Privale Bag 3205 Ernail mail@hill-labs.co.nz

BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealand | Web  waww.hill-labs.co.nz

ANALYSIS REPORT

Client:  BTW Company Ltd Lab No: | 931453 571 |
Contact: | I Riley Date Registered: | 09-Sep-2011
- BTW Company Ltd Date Reported: 16-Sep-2011
PO Box 551 Quote No- 32958
| NEW PLYMOUTH 4340 Order No:
Client Reference: | Predisposal Sample
L - — _ Submitted By: | DRlley

Sample Type: Aquen’

Sample Name:| Copper-Mok
31-Aug-2011 9:00
am
Lab Number: 831453.1

Individual Tesis
.?tal Barium g/m? 1.50 - - L
Total Potassium a/m3 | 51,000 = B 1

Total Sodium g/m3 530 - - -
Chloride g/m? 48,000 - - - -
Total Nitrogen g/im? 28 - - - -
Nitrate-M + Nitrite-N g/m? C.47 - - - -
Tetal Kjeldaht Niirogen (TKN) g/m3| 27 - - - I
Heavy metals, totals, trace As Cd.Cr.Cu Ni.Pb.Zn

Total Arsenin g/ms3 " <0.21 - - -

fotal Cadmium g/m? 0.014 - R R .
T'otal Chrornium g/m3 <0 - - " R
Total Copper g/m3 0.20 - - - -
Total Lead g/m3 < (.021 - - = 3
Total Mickel g/m? <0.11 - - I !
Total Zinc gim? | <0.21 z

Total Petroleum Hydrocarbons in Weter

C7-C9 g/m? bR = B .
C10- C14 gim? | <10 S = - ;
C15-C36 g/m? <2 - - = S
Total hydrocarbons (C7 - C38) g/m? g - - = .
Analyst‘s Comment= 3 e

Appendix No 1 - Total Petroleum Hydrocarbon Chromatograrns

The following tabie(s) gives a brief description of the methods used to conduct the analyses fo
Detection imils may te higher for ndividual samgles should insufficient sample be available, or if th

ts given below are those attainable In a reiatively clean matnx
iluticns be performed during analysis

FMIU|E Py .—\rmp_qigf

Test Method Description Default Detecticn Limit | Samples
Heavy metals, totals, trace Nitric acid digeslion, ICP-MS, trace leve! = ]

As . Cd Cr,CuNI.Pb.Zn

Total Petroleum Hydrocarbons in Waler | Hexane extraction. GC-FID analysis - 1

US FPA 8015B/MIE Petroleum Indusiry Guidelines

Filtration, Unpreserved Sample filiraticn through 0.45m membrane filler o 1

Total Digestion Boiling nitric acid digestion. APHA 3030 E 215! ed. 2005 - 1

Total Kjeldah! Digestion Sulphuric acid digestion with copper sufphate ratalyst. = 1

SN \/""/ This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represenis New Zealand in the International
‘%_-// Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
i}m internationally recognised.
//? The tests reporled herein have been performed in accordance with the terms of accreditation, with the exception of lests marked *, which

CAMS izhoratorv are not accredited.



Total Barium
i Total Polassium
l'otal Sodium

Chloride

Total Nitrogen

Nitrate-N + Nitrite-N

Total Kjeldah! Nitrogen (TKN)

Method Description

| Default Detection Limit | Samples

2005/ US EPA 200.8.

Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 21¢! ed.

2005.

Nitric acid digestion, ICP-MS, trace level, APHA 3125 B 215t ed.

2005

Filtered cample. Ferric thiocyanate colorimetry. Discrele

Analyser. APHA 4500 CI E {modified from continucus flow
analysis) 21¢' ed. 2005.

Calculation: TKN + Nitrate-N + Nitrile-N.

Total oxidised nitrogen  Automated cadmiurn reduction, flow

injection anslyser. APHA 4500-NO,- | (Proposed) 215 ed. 2005.

Tetal Kjeldahl digestion, phenolhynochlorite colorimetry
Discrete Analyser. APHA 4500-Nq,; C (modified) 4500 NHz F
(modified) 21° ed. 2005.

G 00011 g/ms

0.053 g/m3
0.021 g/m?
05 a/md
0.05 g/m3
0.002 g/m?®

0.10 o/m?

These samples were collected by ycurselves (or your agent) and analysed as received at the [aboratory.

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

client.

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

Carole Rodgers-Carroll BA, NZCS

Client Services Manager - Environmental Division

Lab No: 931453 v 1

Hill Laboratories
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R J Hill Laboratories Limited | Tel 64 7 858 2000

@ [~
Hill Laboratories ;.
Private Rag 3205 Ernail mzil@hill-iabs.co.nz

BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealand | Web  www.hil--labs.co.nz

ANALYSIS REPORT

Client:  BTW Cempany Ltd Lab No: 939069 @RV
Contact: | D Riley Date Registered: | 30-Sep-2011

C- BTW Company Lid Date Repcrted: 13-Cct-2011

PO Box 551 Quote No: 32965

NEW PLYMOUTH 4340 Qrder Ne:

Client Reference: | Predisposal Sample
Submitted By: | D Riley *

Sample Name: Waitui Cheal - C
29-Sep-2011 1:00 29-Sep-2011 1:00
pm pni
L ab Number: Q390893 Q30058 4
Individual Tesls
Dry Matter 5/100g as rcvd 67 88 - - S
Total Recoverable Barium mg/kg dry wt 182 180 . - 5
Total Recoverable Potassium* mg/kg dry wt 1,000 910 - = 5
Total Recoverahle Sodium ma/kg dry wt 250 780 - - ]
Chloride* mg/kg dry wt | 4z0 500 - = -
pH* pH Units g 8.9 - - -
Total Nitrogen® ¢/100g drv w! 0.13 (041%) - . -
Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb.Zn Hg
Total Recoverable Arsenic markg dry wt | <2 6 5 g
Tolal Recoverable Cadmium mo/kg dry wt < Q.10 < 0.10 - -
Tolal Recaverable Chromium markg dry wi 20 6 - B -
Total Recoverable Copper mgfkg drv wi 64 79 - -
Total Recoverable Lead mg’kg dry wt 138 12.3 - . =
Total Recoverable Mercury mgrkg dry wt <0.10 <D.10 - - -
Total Recoverable Nickel ma/kg dry wt | 3 4 . N 2
Total Recoverable Zinc ma/kg dry th 42 45 - - -
BTEX iri Soil by Headspace GC-MS
Benzene mg/kg dry wt| < 0.07 <0.05 - E =
Toluene mgrkg dry wt | <0.07 0.06 - - .
cthylbenzene mgrkg dry wt | <0.07 <0.05 - - -
m&p- Xylene maska dry wi | <014 0.11 . =
o Xylens morka dry wi <007 <0.05 ! -
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry th <004 = <0.02 - =
Acenaphthylene ma/kg dry wi <004 <0.03 - - -
Anthracene ma/kg dry wi <(0.04 <0.03 - - -
Benzo[alanthracene mg/kg dry wi <004 <0.03 - - -
Benzo[a]pyrene (BAP) mg/kg dry wt <0.04 <0.03 - - 5
Benzo[bifluoranthene + Benzo[j]  mg/kg dry wt < Q.04 <0.03 - - -
fluoranthens
Benzo[g.h,i]perylene my/kg dry wt <0.04 < 0.03 - - -
Benzolkifluoranthene mg/kg drv wt <{.04 <0.03 - - -
Chrysene ma/kg drv vt <004 <0.03 - - -
Ditenzala hjanthracene mg/kg drv w* <0.04 <0.03 - -
Fluoranthene mgrkg dry wt 0.04 0.11 - -
Fluorene mg/kg dry wi 0.09 0.06 - . =
Indeno(1,2,3-¢.d)pyrene ma/kg dry wi < 0.04 <0.03 - - -
x‘“‘&”"’z ,',g;‘ This Laboratory is accredited by International Accreditalion New Zealand (IANZ) which represents New Zealand in the Internationa)
\\t_//// ggg Laboratory Accreditaticn Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is

[+] internationa!ly recognised.

—,//;;\\\ 4 ["‘*» '@ The lests reporied herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
Dafipaw™ taboratory are not accredited.



Sample Name:

Polycyclic Aromatic Hydrocarbons Screening in Soil

Waitui

Naphthalene

| Phenanthrene
Fyrene
¢7-co
(C10-C14
[C15-C36

| Total hydrocarbens (C7 - C36)

T;Jtal Petroleum Hydrocarbons i

Sample Name:

Cheal - C

29-Sep-2011 1:00 29-Sep-2011 1:00

pm pm

Lab Number: 9392‘9 3 939069 4 1
mo/kg dry wt <0.19 <0.13
markg darvwl 0.15 0.16
ma’kg cry wi 0.06 024

n Soil o

Tmghkgorywt| <12 <8

mg’kg dry wt 770 134
ma/ka drv wt 2,500 6,400
mag/kg dry wt 3,300 5,600

Mangahewa - A Mangahewa - C
29-Sep-2011 9:00 29-Sep-2011 9:00

am am
L.ah Number: 929069.1 939069.2

Individual Tests =
Dry Matler 9/100g as rovd | a3 27
Density” g/mL a1 20°C 1.23 1.31
Total Recoverable Barium mgikg dry wi [ 58 Sl
Total Recoverable Potassium® mo/kg dry wt “ 1,680 1,670
Total Recoverable Sodium ma/kg dry wt 820 210

l Chloride® mglkg dry wt 36 37
pH* pH Lmils} = 9.0
Total Nitrogen® /100g dry wi <0.05 0.08
Heavy melals, screen As.Cd.Cr'Cu,Nl.Pb,Zn,Hg_. o o
Total Recoverable Arsenic ma/kg dry wt| ) 5 T
Total Recoverable Cadmium mackg drv wt <0.10 < 0.10
Total Recoverable Chromium mg‘kg dry wt 2 21
Total Recoverable Copper mg’kg dry wt 2 26
Tetal Recoverabie Lead ma’kg dry wt 129 122
Tetal Recoverable Mercury mg/ka dry wt <0.10 <{0.10
Total Recoverable Nickel mg/kg dry wt 21 22
Total Recoverable Zinc mg’kg dry wt | 67 64
BTEX ir Soll by Headspace GC-MS )
Benzene ma/kg dry wt | <018 <03
Toluene mg/kg dry wi <0.18 <03
Ethylbenzene mg/kg dry wi <0.18 <03
m&n-Xylene ma/kg dre wt <04 <05
¢-Xylene mgska dry wit <C.18 <03
Polycyclic Aromatic Hydrocarbons Screening in Seil -
mene mag‘ka dry wt <014 <0.17
Acenaphthylene mg/ka dry wt <014 <0.17
Anthracene mafka dry wi <014 <0.17
Benzo[ajanthracene mg/ko dry wt <014 <0.17
Benzo[a]pyrere (BAP) ma/ko dry wi <014 <017
Benzo[blfluoranthene + Benzof)]  mg/kg dry wi <0.14 <G.17
fluoranthene
Benzo[g,h.i]perylene ma/kg dry wi <014 <017
Benzo[k]fluoranthene mg/kg dry wi <0.14 <0.17
Chrysene mo/kg dry wt | < 0,14 <017
Libenzola,hlanthracene ma/kg dry wti <0.14 <0.17
Fluoranthens ma/kg dry wi <0.14 <0.17
Fiuorene mg/kg dry wi <014 <017
Indeno(1,2,3-c.d)pyrene mo/kg dry wt <014 < 0.17
Naghthalene mag/kg dry wit | <07 <0.9
Pheranthrene mo/kg diy wit <0.14 <017

Lab No: 9390868 v 1

Hill Laboratories

Page2 of 4



Sl plc Type

Sl Iu‘lf

Sample Name:

Mangahewa - A Mangahewa - C
29-Sep-2011 9:00 29-Sep-2011 8:00

am am
| Lab Number: 1 939069.1 939069.2
Polycy(;l;c Arom.alic Hydrocarbons Screening in Soul—
l?yrene B _;gj(g'dmv(r <014 <0.17 E
Total Pefrt')dlc_eum Hydrocarbons in Soil .
=0y markg dry wt | <50 < 50 T
C10-C14 mua’kg dry wt 101 <100
C15-C36 markg dry wt | <170 <200
< 300

Total hydrocarbons (C7 - C36) ma‘ka dry wt 1

< 400

Analyst's Conlmgnts

Appendix No.1 - Total Petroleum Hydrocart;on Chromatograms

Appendix Nc 2 - Total Petroleum Hydrocarbon Chromatograms

SUMMARY OF METHOD

The following table(s] aives a brief descapiion of the methuds used lo conduct the apalyses
ples sho

Detectinn limits may be higher for mdmdual sa

tis job. Tne déteclion lmiis
e mairix requires th

d insufficrent sa

dilutons oe

ple be avarfable, or If

given below are (hosa attaina
performed during 3

s

e M a relatively clian matny

Sampie Type: Sludge

Test Method Description Defau!t Detection Limit | Samples

Environmenta! Solids Sample Air dried at 35°C and sieved, <2mm fraction - 1-4

Preparation Used for sample preparation.
May contair a residual moisture content of 2-5%

Suil Prep Dry & Sieve for Agricullure Air dried at 35°C and sieved. <2mm fraction. - 1-4

Heavy metals, screen Dried sample, <Zmm fraction. Nitric/Hydrochlonc acid digestion. - 1-4

As.Cd.Cr.Cu.Ni,Pb.Zn Hg ICP-MS. screen level.

BTEX in Soil by Headspace GC-MS Scivenl extraction, Headspace GC-MS analysis - 1-4
US EPA 8260B. Tested on as received sample

Polycyclic Aromatic Hydracarbons Sonicalion extraction, Dilution or SPE cleanup (if required), GC- 1-4

Screening in Soil MS SIM analysis (modified US FPA 8270). Tesled on as
received sample

Total Petroleum Hydrocarbons in Soit Sonication extraction in DCM. Silica cleanup. GC-FID analysis -4
US EPA 8015B/MfE Petroleum Indusiry Guidelines. Tested on
as received sample

Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.1C g/100g as revd 1-4
dry) . gravimetry. US EPA 3550

esfCexin® Potassium phosphate extraction for lon Chromatography. In = 1-4
House

Total Recoverable digestion Nitric / hydrochioric acid digestion. US EFA 200.2. < 1-4

Density* Calculation: weight of sample / velume ¢f sample at 20°C. 0.02 g/mL at 20°C 1-2
Gravimetric determination.

Total Recoverable Barium Dried sample, sieved as specified (if required). 0.4 mg/kg dry wt 1-4
Nilric/Hydrochloric acid digestion, ICP-MS, screen leve!. US
EPA 200.2.

Tolal Recoverable Potassium® Dried sample, sieved as specified (if required). 100 mg/kg dry wl 1-4
Nitric/Hydrochloric acid digestion. ICP-MS. screen level. US
EPA 200.2.

Tetal Recoverable Sodium Cried sample. sieved as specified (if required) 40 mg/kg dry wt 1-4
Nitric/Hydrochloric acid digestion. ICP-MS. screen level. US
EFA 200.2.

Chiloride* len Chromatography determination of es potassium phosphate 3 mg/kg dry wt 1-4
extraction

pH* 1:2 (viv) soil - water slurry followed by potertiometric C.1 pH Units 1-4
determination of pH.

Tolal Nitrogen™ Calalytic Combuslion (900°C, Oz}, separalion, Thermal 0.05 g/100g dry wt 1-4

. Conductivity Detector [Elementar Analyser].

‘Lab Mo: 939089 v 1

Hill Laboratories

Page 3 of 4



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

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

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division

Lab No: 939069 v 1 Hil! Lakoratories Fage « of 4
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Hill L aboratories

BETTER TESTING BETTER RESULTS

ANALYSIS REPORT

R J Hill Laboratories Limited | Tel
1 Clyde Street

Private Bag 3205
Hamilton 3240, New Zea'and | Web  www hili-labs.co.nz

+64 7 858 2000
Fax  +64 7 858 2001
Email mai@hill-labs.co.nz

Client: BIW Company Lid Lab No: 968228
Contact: | D Riley Date Registered: | 13-Jan-2012
Ci- BTW Company Ltd Date Reported: | 26-Jan-2012
PO Box 551 Quote No: 45045
NEW PLYMOUTH 4240 Crder No:
Client Reference: | Tank Water
— Submitted By: DRiley —

Sample Typa: Aqueous

Samgple Name: Cheal
12-Jan-2012 1:00
pm
Lab Number: 9682251
Individual Tests
oM pH Units 8.1 = = =
Electrical Conductivity (EC) mSim 913 - =
Total Dissolved Solids (TDS) g/m? 5,500 - 3
Specific Gravity* 20°C/20°C 1.00 - - <
Total Polassium a/m? 1,950 - £ -
Total Sodium ag/m? 350 - - -
Chioride g/m? 2,400 a -
Total Nitrogen glm? 5.9 - e
Nitrate-M + Milrite-N g/m? <(.002 - -
T otal Kieldahl Nitrogen (TKN) g/m? &8 c :
Heavy metals, lofals, trace As.Cd,Cr,.Cu Ni P Zn
Total Arsenic g/ms| <C.01 . 1
otal Cadmium g/m*|  <0.00053 - - .
Total Chromium g/m? < 0.6053 - < -
Total Copper a/m? 1 0.0099 - B -
Toetal Lead g/m? < (0.0011 - - -
Total Nickef gim? 0.0057 - - =
Total Zinc g/mé <0.011 - - -
BTEX in Waler by Headspace GC-MS
Benzene g/m? [ 0.0084 - - -
Toluene a/m? | 0.0119 -
Ethylbenzene g/m3 | 0.c015 - =
m&p-Xylena g/m? ‘ 0.009 - - 3
o-Xyiene g/m3 0.0024 - - -

Polycyclic Aromatic Hydrocarbons Screening in

Water, By Lig/Lig

Acenaphthene gim3 < 0.00010
Acenaphthylene gim? < 0.00010
Anthracene om? < {.00010
Benzo[alanthracene g/m? < 0.00010
Benzo[a]pyrene (BAP) o/m? < 0.00010
Benzo[blfluoranthene + Benzofj] g/m? < 0.06010
fluoranthene

Benzo[g,h.ijperylene a/m? ' < 0.0C010
Benzolk}fluoranihene a/m? ’ < 0.00010
Chrysene a/m? | < 0.00010
Dibenzola hlanthracene g/m3 < £.0C010
Fluoranthene g/m3 | < 0.00010
\\\\_.///'4 e Laboratory Accreditation Cooperation (ILAC).
m (=¥ internationally recognised.

e
NS !_wm-« :
faboratery gre nol accredited.

This Laboralory is accrediled by International Accreditation New Zealand (IANZ), which represenis New Zealand in the International
Through the LAC Mulual Recognition Arrangement (ILAC-MKA) this accreditation is

The tests reported herein have been performed in accordance with the terms of accreditation, with he exception of lests marked *, which
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Sample Name:

Lah Number:
| Polycyclic Aromatic Hydracarbons Screening in Water, By Lig/Lig

Cheal
12-Jan-2012 1:00
pm
9682251

| Fluorene
Indeno(1.2 3-c.d)pyrene
Naphthalene
Phenanthrene
Pyrene

C7-C9 o
C10-C14

C15-C36

Tetal hydrocarbons (C7 - C36)

1otal Petroleum Hydrocarbons in Water

a/me <00002 - }
a/m3 | < 0.00010 R
g/m"| < 0 .C005 - =
gim? < 0.0004 : =

qi m:J“

gmt| <010 L 1

< 0.0002 - 2

g/ms l <0.2 -
om? firil -
gim?| gl -

Analyst's Comments

Appendix No.1 - Total Petroleum Hydroearbon Chromatograms

The following tabie(s) gives a brief descnption of the methods used to conduct the analyses for this jeb The delection imits given below are those aitainabie in a retatively clean matrix
Detection limits may be higher for Indmdual samples sheuld insutficient sample be avaiiable. or if the matnx requires that dilutions be performed during analysis

Test Method Description Defau't Detection Limit | Samples
Heawy metals, totals. trace Nitric acid digestion, ICP-MS. trace level = 1
As,Cd.Cr,CuNi.Pb.Zn
BTEX in Water by Headspace GC-MS | Headspace GC-MS analysis, US EPA 82608 1 1
Polycyclic Aromalic Hydrocarbons Liguid / liguid exiraction, SPE (if required). GC-MS SIM analysis - i
Screening in Waler, By Lig/Lig
Total Petroleum Hydrocarbons in Water | Hexane extraction, GC-FID analysis 2 1
US EPA 8N158/MFE Petroleum industry Guidetines
Filtration. Unpreserved Sample filtration through 0.45pm membrane filter = 1
Total Digestion Boiling nitric acid digeslion. APHA 3030 E z1st ed. 2005. 1
Total Kieldah! Digestion Sulphuric acid digestion with copper sulphate catalyst - 1
pH pH meter. APHA 4500-H' B 21sted. 2005. 0.1 pH Unils i
Electrical Conductivity (EC) Conduclivity meter, 25°C. APHA 2510 B 21' ed. 2005. 0.1 mS/m 1
Tetal Dissolved Solids (TDS) Filtration through GF/C (1.2 uymy). gravimetric. APHA 2540 C 10 g/m?3 i
{modified; drying temperature of 102 - 108°C used raiher than
180 + 2°C) 215 ed. 2005.
Specific Gravity” Calculation: weight of sample / weight of equivalent volume of 0.01 20°C/20°C 1
water at 20°C Gravimetric determination
Total Potassivm Nitric acid digestion. ICP-MS, trace level. APHA 3125 B 21+ ed. 0.053 g/m3 1
2005.
Tetal Sodium Nitric acid digestinn, ICP-MS trace level APHA 3125 B 21 ed. 0.621 g/m? 1
2605,
Chloride Fiitered sample. Ferric thiocyanate colorimetry. Discrete 0.5 g/m?® 1
Analyser. APHA 4500 CI- E (modified from continuocus flow
analysis) 21°' ed. 2005.
Total Nitrogen Calculation: TKN + Nitrate-M + Nitrite-N 0.05 g/m? 1
Nitrate-N + Niirite-N Total oxidised nitrcgen. Automaled cadmium reduclion, flow 0.002 g/m3 1
inzection analyser. APHA 4500-NO5 | (Modified) 21s' ed. 2005.
Total Kjeldah! Nitrogen (TKN) Total Kjeldahl digestion, phenclhypochtorite colorimetry. 0.10 g/m? 1
Discrete Analyser. APHA 4500-N. C. (modified) 4500 NH; F
(modified) 271 ed. 2005.

Lab No: 968225 v 1

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

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of

the analytes being tested. Once the storage period 1s completed the samples are discarded unless otherwise advised by the
client

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

ég,oé f% Canott

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

Lab No: 968225 v 1 Hill Laboratories - Page3of 3
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ANALYSIS REPORT

Client: | B1TW Company Lid Lab No: 988451 SPv
Contact: | D Riley Date Registered: | 16-Var-2012 |
C/- BTW Company Ltd Date Reported: 29-Mar-2012
PC Box 551 Quote No: 32965
| NEW PLYMOUTH 4340 Ordar N
Client Reference: | Predisposal Sample
B T p— . ‘Submitted By: | DRiley e

Sample Name: Cheal C Cs Man A SBM
15-Mar-2012 9:30  15-Mar-2012
am 11:00 am
[_ab Number: 988451.1 088451 7
Individual Tesis
Dry Matter 0/100g as rovd | as 84 . !
Density* g/mL at 20°C 164 1.96 - - -
Total Recoverable Barium mg/kg dry wl 2870 2,300 - - -
Total Recoverable Potassium” mg/kg drv wt 500 2,500 - - =
Total Recoverable Sodium mg/kg dry wt 1,440 1,05C - - -
Chlcride* mg/kg dry wt 17174 390 - - =
pH* pH Units 1L £l - - -
Total Nitroger* g/100g dry wt <005 0.31 - - -
Hpavy metals sereen As,Cd.Cr,.Cu.Ni.Pb,Zn Hg
Total Recoverable Arsenic ma/kg dry wi <2 6 -
Total Recoverable Cadmium mg/kg dry wi <0.10 < 0,10 - ' . -
Total Recoverable Chromium markg dry wt a4 21 = o '
I'otal Recoverable Copper mo/kg dry wt § 241 ql7g - - -
Total Recoverable Lead mgrkg dry wt | 5.9 195 - - -
Total Recoverable Mercury mgrkg dry wt ‘ <0.10 <0.10 - o =
Total Recoverable Nickel mg/kg drv wt | &) 24 - -
Total Recoverable Zinc mg/kg dry wti 47 €8 - - -
BTEX in Soil by Headspace GC-MS
Benzene mg/kg dry wi < 0.08 < 0.05 - - -
Toluene mg/kg dry wit <0.05 <0.05 - - -
Eihylbenzens mg/kg dry wil < Q.05 <0.05 - B .
mé&p-Xylene markg dry wi <(C.10 <0.10 - - -
0-Xylene mg/kg dry wt <0.05 <0.05 - -
Polycyclic Aromatic Hydrncarbons Screening in Soil
Acenaphthene mg/ke drv wt <0.03 <0.03 - -
Acenaphthylene mg‘kg dry wt <003 <003 o -
Anthracer.e ma/kg dry wt <003 0.03 - - -
Benzo[alanthracene ma/ko dry wt | <0.03 0.17 - S A
Benzolajpyrene (EAP) mg/kg dry wt | <{0.03 0.12 - - -
Benzo[b]flucranthene + Benzolj] — mg/kg dry wl ‘ <0.03 “ .21 - 2 x
fluoranthene
Benzo[g,h,ijperyiene mg/ko drv wt <0.03 C.08 - - -
Benzolklfiuoranthene mofkg dry wt | <0.03 0.10 - - -
Chrysene ma/kg dry wt ‘ < 0.03 017 - - -
Dibenzo[a.hjanthracene mgrkg ¢ry wt | <0.03 <0.03 - - -
Fluoranthene mgrkg dry wt | < (.03 0.40 - c
Fluorene ma/kg dry wt | <0.03 <0.03 - - -

NG This Laboratory is accredited by !nlernational Accreditation New Zealand (IANZ), which represents New Zealand in lhe International

s NP
S\gj//@ Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangemen (ILAC-MRA) this accreditation is
¢ internationaily recognised.
B The tests reported herein have been cerformed in accordance with the lerms of accreditation, with the exception of iesis marked *. which

,44}\@ it v L
AME laborztory are not accredied.



Sample Name: Cheal C Cs Man A SBM
15-Mar-2012 9:30  15-Mar-2012
[ am 11:00 am
1 — - _Lab Number: | 088451.1 088451.2
Polycyclic Aromatic Hydrocarbons Screening in Soil
Indeno(1,23-c.d)pyiene  makodrywt| <003 RS = = N
Naphthalene ma/kg dry wt <0.12 < 0.15 o
Phenanthrene my/kg div wi | <003 0.30 -
Pyrene mg/ka dry wl| < (.03 0.36 - =
?otal Petroleur-n Hydrocarbonﬁ1§ﬂ_ o
C7-C9 ' mg‘ka dry wt <8 ol | 174 o 1
C10-C14 ma/kg dry wt 44 57.000 - -
C15-C386 ma/kg dry wt 1,800 113,000 = S
Total hydrocarbons {(C7 - C36) ma’ka dry wt 1,950 171,000 - o =
Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbor: Chromatograms b

| SUMMARY OF

METHODS

The following table(s) gives a bnef description of Ihe methods used lo corduct the analyses for this job. The detection fimits given below are those altainable in a relatively clean matnx.
Detection limits may be higher for individual samples should insufficient sample be available, or if (he malrix requires that dilutions be performed dur ng analysis

Test Method Description Default Detection Limit | Samples

Environmental Sclids Sample Air dried at 35°C and sieved, <2mm fraction. = 1-2

Preparation Used for sample preparation.
NMay contain a residual moisiure content of 2-5%.

Soil Prep Dry & Sieve for Agricullure Air dried at 35°C and sieved, <2mm fraction - 1-2

Heavy metals, screen Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion, - 1-2

As.Cd,Cr,Cu,Ni.Pb,Zn Hg ICP-MS. screen level.

BTEX in Socil by Headspace GC-MS Solvent extraction, Headspare GC-MS analysis = 1-2
US EPA 82608 Tested on as received sample

Polycyclic Arcmatic Hydrocarbons Senication extraction, Dilution or SPE cleanup (if required), GC- - 1-2

Screening in Soil ME SIM analysis (modified US EPA 8270). Tested on as
received sample.

Total Petroleum Hydrocarbons in Soil Scnication extraclion in DCM, Silica cleanup, GC-FID analysis - 1-2
US EPA 8018B/MFE Petroleum Industry Guidelines. Tested on
as received sample

Dry Matter (Env) Dried at 10%°C for 4-22hr (removes 3-5% more water than air 0.10 9/100g as revd 1-2
dry) . gravimetry US EPA 3550. (Free water removed before
analysis).

estCextn* Potassium phosphate extraction for lon Chromatography. in - 1-2
House.

Tolal Recoveraple digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 1-2

Density* Calcuiation: weiaht of sample / volume of sample al 20°C. 0.02 g/ml al 20°C 1-2
(Sravimetric determination.

Total Recoverable Barium Dred sample sieved as specified (if required) N4 mg/kg dry wt 1-2
Nitric/Hydrochloric acid digestion, |CP-MS. screen level. US
EFA 200.2.

Total Recoverable Polassium® Dried sample. sieved as specified (if required). 100 mg/kg dry wt =2
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Total Recoverable Sodium Dried sample, sieved as specified (if required). A0 ma/kg dry wi 1-2
Nitric/Hydrochioric acid digestion, ICP-MS. screen level. US
EPA 200.2.

Chloride* len Chromatography determination of es potassium phosphate 2 mg/kg dry wi 1-2
extraction.

pH* 1:2 (viv) soil : water slurry foliowed by potentiometric 0.1 pH Units 1-2
determination of pH.

Total Witrogen* Catalytic Combustion {(800°C, O;), separaticn, Thermal 0.05 9/100g dry wi 1-2
Ccndustivitr Detector [Elementar Analvser]

LabNo: 988451 v 1

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

Samples are held at the faboratory after reporting for a length of time depending con the preservation used and the stability of
the analytes being tested. Once the storage peried is completed the samples are discarded uniess otherwise advised by the
client

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

(7},@6 ,z{;ﬂ?f/ - (/:a).»f(x"

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

Lab Mo: 988451v 1 Hill Laboratories Page 3 of 3
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ANALYSIS REPORT

Client:

BTW Cornpdn-y [ td

Lab No:

1035407

Contact: | Michael Collins
C/- BTW Company Lid
PO Box 551
NEW PLYMOUTH 4340

I

Dzte Registered:
Date Reported:
Quote No:

Order No:

Client Reterence:

16-Aug-2012
29-Aug-2012
32956

Predisposal Sample
Michiael Collins

Submitted By:

Tlﬁterﬁm Rep@rt

This is an interim report, prepared before all test resuiis are completed. As all final
Q.C. checks may not have been possible, it is not regarded as an official laboratory
report. The final, official report will be issued upon completion of all tests.

Sample Name:| Wards P4 (oil Wards F& (ail
methods) methods)
Lab Number: 103€407.9 1036407.10

Individual Tests

Total Arsenic mg/kg as rovdI < 1.0 <" - -
Total Barium mg/kg as rovd 49 14.2 - - -
Total Cadmium mg/kg as revd < 0.05 0.06 -

Fotal Chromium mg’kg as revd 21 8.8 -

Total Copper mg/kg as revd 3.1 10.7 - -

Total Lead my/kg as revd 1.0 )5 - -
Total Nickel mg/kg as rcvd 1.4 48 - -

Total Potassium ma/kg as revd 1,100 1.420 - -
Total Sodim mg/kg as revd 175 620 -

Total Zinc mg/kg as revd In Progress In Progress - - -
Chiofide mg/ka as rovd In Progress In Progiess - -
Total Nitrogen 0/100g as rovd <0.09 <013 - -

g e, Sl -
7 Sample Name: Wards P1 Wards P? Wards P3 Wards P4 Wards P5
14-Aug-2012 14-Aug-2012 14-Aug-2012 14-Aug-2012 14-Aug-2012
Labh Numhber: 1036407.1 1036407.2 1036407.3 1036407.4 1036407.5

Individual Tesls

Dry Malter 9/100g as rovd | 46 59 65 31 76
Densily g/mL &l 26°C 1.80 1.70 1.23 1.01 1.58
Total Recoverable Baritn ma/kq drv wi g2 89 13¢ 80
Total Recoverable Potassium mg/kg dry wi 7,300 12,900 3.500 = 10.80C
Total Recoverable Sodium mg/kg dry wi 520 1,330 880 1,360
Chioride mg/kg dry wi 2,300 9,900 1,700 - 8.400
pH pH Unils 81 10.0 7.7 ¥ 102
Tolal Nitrogear, g/100g dry wi 0.08 < 0.05 0.11 - <0.05
Heavy metals, screen As,Cd,Cr,Cu.Ni,Pb.Zn Hg

Total Recoverable Arsenic mg/kg dry wi 8 4 3 - 5
Tolal Recoverable Cadmium mg/kg dry wi 0.12 <0.10 1.06 <0.10
Tolal Recoverable Chromium mg/kg dry wi ] 27 24 22 - 28
Tolal Recoverable Copper mg/kg dry wi ‘ 24 26 33 - ™
Tolal Resoverable Lead makg drv wi 58 88 25 2 1725]
Telal Recoverable Mercury mao/kg drv w! <0.10 < Q.10 < 0.10 - < 0.10
Total Recoverable Nickel mg/kg dry wi 22 18 15 - 17
Total Recoverable Zinc mg/ke dry wl| 82 g7 98 51
BTEY, in Soil by Headspace GC-MS

Benzens mo’kg dry wi <012 < 0.08 il55 49 < 0.06
Toluene mg/kg dry wl 0.13 <0.09 1,300 550 <0.06
Lab No: 1036407 v 1 Hill Laboratories »
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Sample Name: Wards P1 Wards P2 Wards P3 Wards P4 Wards P5
14-Aug-2012 14-Aug-2012 14-Aug-2012 14-Aug-2012 14-Aug-2012
Lab Number: 1036407.1 1035407.2 1036407.3 1036407 4 1036407.5
| BTEX in Soil by Headspace GC-MS - ’ .
| Ethylbenzene ~ mgkgdrywt <0.12 =000 290 199 <006
mé&p-Xylene ma/kg dry wt 03 < 0.17 1,800 1.640 <0.12
o-Xylene marka dey wt <012 < 0.09 560 830 < 0.0
I'I;olycyc;zlc Aromatic Hydrocarbons Scr_c-;ning in Soil
Acenaphthene ma/kg dry wi <0.06 < 0.05 12 J 58 <0.03
Acenaphthylene mg/kg dry wt <0.06 < 0.05 6 22 < 0.03
Anthracene mg/ko dry wt < 0.06 < 0.05 <4 <8 < 0.03
Benzolalanthracene mg/kg dry wi < 0.06 < 0.05 <4 <8 <0.03
Benzo[a)pyrene (EAP) mg/ka dry wt < 0.086 <0.05 <4 <8 < 0.03
Berzo[b]fluoranthene + Benzofj]  mg’kg cry wt < 0.06 <0.05 <4 <8 <0.02
fluoranthene
Benzo[g,h,ilperylene mg/kg dry wt <0.08 <0.05 <4 <8 <0.03
Benzo[K]fluoranthene mg/kg cry wt <0.06 < 0.05 <4 <8 <0.03
Cheysene mg/ka dry wt <0.08 < 0.05 <4 14 < 0.03
Dibenzola, hlanthracene mya/kg dry wt < 0.08 <0.05 <4 <8 < 0.03
Flucranthene mg/kg dry wt < 0.08 < 0.05 5 31 < 0.03
Flucrerie mg’kg dry wt <0.06 < 0.05 34 280 0.05
Indenc{1.2,3-c.d)pyrene mg/kg dry wt < 0.08 < 0.05 <4 <8 < 0.03
Naphthalene mg/kg cry wt <Q3 <02 260 310 < 0.15
Fhenanthrene mg/kg dry wit 0.11 < 0.05 56 500 0.13
Pyrene mo/ka dry wt <0.06 <0.05 4 24 <0.03
Tolal Petrolecm Hydrocarbons in Soil 1
C7-C9 mo/kg dry wt <17 e 14,200 1,200 <G
C10-GC14 mg/kg dry wt | 44 <30 36.000 46,000 <20
C15-C36 mgrkg dry wt 181 <50 141,000 200,000 <40
Total kydrocarbions (C7 - C36) mgkg dry wt 220 <30 181,000 250,000 <70
Sample Name:r Warés Pb“ Wards P7 W-arCS P8 B ]
14-AuQ-2012 14-Aug-2012 14-Aug-2012
Lab Number: 1036407.6 1036407.7 1036407.8
Individual Tesls - T
Dry Malter " g/100g as ‘evd 70 72 71
Density ag/mL at 20°C 1.86 1.82 2,14 -
Total Recoverable Barium ma/kg dry wt 68 350 - -
Total Recoverable Potassium mg/kg dry wi 10,800 9,500
Total Recoverable Sodium ma/kg dry wt 1,280 1.150 - -
Chicride mo/kg dry wi 7,900 6,600 - -
pH pH Units g5 10ia
Total Mitrogen g/100g drv wt < 0.0A <0.05 -
Heavy metals. screen As.Cd,Cr,Cu,Ni,Pb,Zn Hg i
Total Recoverable Arsenic mg’ka dry wt & 5 -
Total Recoverable Cadmium ma/kg dry wi <0.70 0.10 - -
Total Recoverabie Chromium ma/kg cry wi 34 25 E - -
Total Recoverable Copper ma/kg dry wi 1& 23 - - -
Total Recoverabie Lead mg/kg dry wi 11.6 725 - - -
Tolal Recoverabie Mercury mao/kg dry wi <0.10 <0.10 - - -
| Total Recoverable Nickel ma/kg dry wi 21 19 - - -
Tolal Recoverable Zinc mg/kg dry wi 61 72 - - 2
BT EX in Soil by Heatlspace GC»Mé
Renzens mg'kg dry wi| <0.07 = 0.06 ) |-
| Toluene mao/ka dry wi <0.07 < 0.08 36 -
| Ethylbenzene mo/kg drv wi <0.07 < 0.06 13.4
‘ m&p-Xylene mg/kg dry wi <0.13 0.14 95 -
o-Xvlene mg/kg dry wi <0.07 < 0.06 44 c
Falycyclic Aromatic Hydrocarbons Screening in Scil ]
Acenaphlhene o mo/ka dry wi <0.04 <0.04 123 - )

Lab Mo: 1036407 v 1

Hill Laboratories
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| S Wards P6

Sampic Name: Wards P7 Waids P8
| 14-Aug-2012 14-Aug-2012 14-Aug-2C12
| Lak Number: 1036407.6 1038407.7 1036407.8
Elycyclic Aromatic Hydrocarbons ScreennTg_irl-Soi! - ) -
Acenaphthylene mg/kg dry wi < 0.04 <0.04 54
Anthracene moy/kg dry wt < 0.04 <0.04 < 0.7
Benzo{ajanthracene ma/kg dry wi < (.04 < 0.04 1.8
Benzofalpyrene (BAP) mg/kg dry wi < 0.04 <0.04 <07
Benzo[b]fluoranthene + Benzo[]]  mg/ke dry wi < 0.04 < 0.04 08
flucranthene
Benzo{g.h.ijperyiene mg/kg dry wt <004 < 0.04 <07
Benzo[K]fluoranthene mg/kg dry wt <0.04 <0.04 <0.7
Chrysene mg/kg dry wt <0.04 < 0.04 27
Dibenzola,hlanthracene mg/kg dry wt < Q.04 <0.04 A ON
Fluerarithens mg/kg dry wi | < 0.04 <0.04 6.7
Fluorene mg/kg dry w | <004 <0.04 58
Indeno{1,2,3-c d)pyrene mg/kg dry wl ‘ < 0.04 <0.04 074
Naphthalene ma/kg dry wi | <0.17 <0.16 250
Fhenanlhrene ma/kg dry wi | <0.04 < 0.04 102
LF‘yrene ma/kg dry th <£ 04_ s <004 55
Total Pelroleum Hydrocarbons in Soil
C7-C9 mg/kg drv wi <10 <10 1,230
C10-C14 mg/kg dry wi <20 <20 12,900
C15-C38 mg/kg dry wi <40 96 48,000
Total hydrocarbons (C7 - C36) dry wi | <70 93 61,060

mg/kg

‘Analyst's Comments

Appendix No.2 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

SUMMARY OF METHODS

The following table(s) dives a brief descnplion of the melhods used to conduct the analyses for this job. The delection limits given below are these attainable in a relatively clean matrix
Delection fimits may be higher for individual samples should insufiicient sample be available., or if the matrix requires (hat dilutions be performed during analysis.

Test
Kshing and Agua Regia digest
Tolal Arsenic

Total Barium

Total Cadmium

Total Chromium

Tetal Copper

Total Lead

Total Nickel

| Total Potassium

| Total Sodium

Total Zinc

Total Chioride in Ol

| Total Nitrogen

L

| Agu=a Regia Digestion,
| Aqua Regia Digestion

Method Description

Ashing in Muff e fumace, Aqua Regia (HNQO3/HCI) digestion —|

Aqua Regia Digestion, ICP-MS.
Aqua Regia Digestion, ICP-MS.
IGP-MS.
ICP-MS
ICP-MS.
ICP-MS.
ICP-MS.
ICP-MS.
ICP-MS.
ICP-MS.
Determiriation using Titraclor-c, used oil quantification kit.

Catalytic Gombustion (300°C, 02), separation, Thermal
Gonduclivily Deteclor [Elementar Analyser].

Aqua Regia Digestion,
Aqua Regia Digestion,
Aqua Fegia Digestion
Agua Regia Digeslion,
Aguz Regia Digestion,

Aqua Regia Digestion,

| Defauit Detection Limit | Samples

9-10

1.0 mg/kg as revd !9 10
0.2 mg/kg as revd 9-10
0.0 mg/kg as rcvd 9=
1.C mg/kg as revd 210
1.G mg/kg as revd 510
0.2 mg’kg as rcvd 9-10
1.0 mg’kg as rcvd 9-10
50 mg/kg as revd |9-10
20 mg/kg as revd JQ-‘O
2 mg/kg as revd 9-10
50 mg/kg as revd 9-10
0.08 g/100g as revd 9-10

Samphe Tyue =
Test Methnd Desrriplion Default Detection Limit | Samples
Emvironmental Solids Sample Air drizd at 359C and sieved, ~2mm [ractic1 1-3, B-7
Preparalion Used for sample preparation.

May contan a residual moisture contenl of 2-5%
Reil Prep Dry & Sieve for Agriculture Air dried al 35°C and sieved, <2mm fraction. 1-3, 5-7
Heavy melals, screen Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion, 1-3, 5-7
As,Cd,Cr,Cu.Ni,Pb Zn.Hg ICP-MS, screen level.
BTEX in Soil by Headspace GC-MS Solvenl extraction, Headspace GC-MS anaiysis 1-8

US EPA 8260B. Tesied on as received sample

Tab No: 1036407 v 1
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Test

Mcthod Description

Screening in Seil

Dry Madter (Eny)

eslCextn

Total Recoverable digestion

Density

Tolal Recoverable Barium

Total Recoverable Potassium

Tolal Recoverable Sndium

Chloride
pH

Total Nilrogen

Polycyclic Am;\;tic Hydrocarbons

Total Petroleum Hydrocarbons in Soil

| Defaull Detection Limit

Samples

MS SIM analysis (modified US EFA 8270). Tested on as
received sample.

Sonicalion exiraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MFE Pelroleum Industry Guidelines. Tested on
as received sample

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

Folassium phosphate exiraction for lon Chrematography. In
House.

Nitric / hydrochleric acid digeslion. US EPA 200.2.

Calculation: weight of sample / volume of sample at 20°C.
Gravimetric determinalion.

Dried sample, sieved as specified (if required}
Nilric/Hydrochioric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Dried sample, sieved as specified (if required)
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Dried sample, sieved as specified (if required)
Nitric/Hydrochloric acid digestion, 1CP-MS, screen level. US
EPA 200.2

len Chromatography determination of es potassium phosphate
exiraclion.

1:2 (wv) soil : waler slurry followed by potentiometric
determination of pH.

1
| Catalylic Combustion (900°C, O,), separaticn. Thermal
| Conductivity Detector [Elementar Analyser].

Sonica!El extraction, Dilution or SPE cleanup (if required), GC-

0.10 g/100g as rovd

0.02 g/mL at 20°C

0.4 mg/kg dry wi

100 mgrkg dry wi

40 madka dry wit

3 mg/kg dry wi
0.1 pH Units

0.05 g/100g dry wt

These samples were coilected by yourselves (or your agent) and analysed as received at the labo:atory.

8
18
.1—8

1-3,5-7

IESKES7

1-3, 5-7

1-3, 67

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

client.

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

el

Martin Cowell - BSc (Chem)

Client Services Manager - Environmenlal Division

Lab Mo: 1036407 v 1

Hill Laboratories
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Interim Repor

Client:
Contact:

BTW Company Ltd
NMichael Collins

G- BTW Compeny Ltd
PO Box 551
NEW PLYMQUTH 4340

1 Clyde Street

Date Registered:
Date Reported:
Quote No:

Qrder No:

Client Reference:
Submitted By:

R J Hill Laborataries Limiied | Tel

Private Rag 3205
Hamilton 3240, New Zeeland | Web  www hill-labs.co.nz

Sample Name:

Lab Number: |

+64 7 858 2000
Fax +64 7 858 2001
Ermail meil@hill-labs.co.nz

1032960
24-Aug-2012
30-Aug-2012

| 32856

Predisposal Sample
Michael Collins ,

This is an interim report. prepared before all test resulis are cdn_wb—lé?efd. As all final
Q.C. checks may not have been possible. it is not regarded as an official laboratory
report, The final official report will be issued upon completion of all tests.

Cheal Oilv Waste
14-Aug-2012
10358960.1

Individual Tests

Dry Matter a/100g as rcvd 72 =
Total Arsenic mo/kg as revd ' <10 - - -
Total Barium mo/kg as revd 151 - - -
Total Cadmium mo/kg as revd | 0.06 - - .
Total Chromium mg/kg as rcvd | <10 -
Total Copper mg/kg as rcvd | 55 - . B
Tolal Lead mg/kg as revd | 37 - - -
Tolal Mickel mg/kg as revd | 17 -

[ otal Polassium mg/kg as rcvd | < 80 - -
Total Sodium mga’kg as rovd i <20 - o
Total Zinc mga’kg as revd 26 - - .
Chloride myg/kg as rovd | In Progress - -
Tota! Nitrogen a/100g as :cvdl <0.09 - - -
BTEX in Soil by Headspace GC-MS

Benzene ma’kg d.rywt! &1 : =
Toluene mg/kg cry wi 650 - - -
Elhylbenzene mg/kg ary wt 177 - & -
mé&p-Xylene mg/kg drv wit 1,250 - B =
o-Xylene mg/kg drv wit 410 - - F
Polyeyclic Aromatic Hvdrocarbons Screening in Soil

Acenaphthene mg/kg drv wt In Progress - .
Acenaphthylene mg/kg dry wt in Progress - - =
Anthracene ma/kg dry wt In Progress - -
Benzo{a]anthracene mg/kg diy wt In Progress - -
Benzo[alpyrene (BAP) mg/ko dry wt In Progress - - -
Benzofbifluoranthene + Benzofj]  mg/kg dry wi In Progress - o -
fluoranthene

Benzo[g,h,ijperylene mg/kg drv wi l In Progress - - -
Benzolk]flucranthene mg/kg dry wl] In Progress - - -
Chrysene mg/kg dry wi ] In Progress = c =
Dihenzo[a hlanthracene mg/&a drv wi | In Progress -

Fluoranthene markg dry wt I' In Progress -

Fluorene mg/kg drv wt In Progress - -
indena(1,2.3-c,d)pyrene mg/ka dry wt In Pregress - -
Naphthalene mofkg drvwt | In Pregress 5 -
Phenanthrene mgikg drywt | In Progress - :
Pyrene ma/kg dry wit i In Progress - - -
LabMo: 1038960 v 1 Hill Laboratories " Pagelof2



Sampie Name: | Cheal Oily Waste
14-Aug-2012
Lak Number: 1038960.1

Tota! Petroleum Hydrocarbons in Soil

B7-C9 ma/kg dry wt| 31,000 , ) )
ct0 C14 ma/kg dry wt | 138.000 .
C15.C36 ma/kg dry wt | 740,000 - B
Total hydrocarbons (C7  C36)  maikg dry wi 910,000 2 _

Analyst's Comménts

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

SUMMARY OF METHQDS

The following lable(s) gives a brief description of ihe methods used 1o conduct the analyses for this job The deteclion limits aiven below are those atiainable in & relalively clean matnx
Delection imits may be higher for individual samples shouid insufficient sample be avallable, or if the matrix requires that dilutions be performed durnng analysis

Test Method Description Defauit Detection Limit | Samples
RTEX ip Snil by Headspace GC-ME Sclvenl extraction, Headspace GC MS analysis M
US EPA 8260R. Tested on as received sample
Poiycyclic Aromalic Hydrocarbons Sonication extraction. Dilution or SFE cleanup (if required), GC- - |
Screening in Soll MS SIM analysis (modified US EPA 8270). Tested on as
received sample
Total Petroleum Hydrocarbons in Soil Sonicalion extraction in DCM, Silica cleanup. GC-FID analysis = 1
US EPA 80158/MfE Petroleum Industry Guidelines. Tesied on
as received samgle
Dry Matter (Env) Dried at 103°C for 4-22hr (removes 2-5% more water than air 0.10 g/100g as revd 1
dry) . gravimetry. US EPA 3550. (Free water removed oefore
analysis).
Ashing and Acua Regia digest Acghing in Muffie furnace. Aqua Regia (HNQ,/HC!) digestion. 1
Total Arsenic Aqua Regia Digestion. ICP-MS. 1.0 mg/kg as rovd 1
Total Barium Aqua Regia Digestion. ICP-MS. 0.2 myg/kg as rcvd 1
Total Cadmium Aqua Regia Digestion, ICP-MS. 0.C5 malkg as revd 1
Total Chromium Auua Regia Digestion, ICP MS 1.0 ma/kg as rnvd 1
Total Copper Aaua Regia Digeslion, ICP-MS. 1.0 rg/kg as revd 1
Total Lead Aqua Regia Digestion, ICP-MS. 0.2 mg/kg as rovd i
Total Nickel Agua Regia Digestion, ICP-MS. 1.0 mg/kg as revd 1
Tolal Potassium Aqua Regia Digesticn, ICP-MS. 50 ma‘kg as revd il
Total Sodium Aqua Regia Digestion, ICP-MS. 20 mg/kg as revd il
Total Zinc Agua Regia Digestion, ICP-MS. 2 mg/kg as rcvd 1
Total Chiorid2 ir Oil Cetermiration using Titraclor-c. used oil quantification kit 56 mg/kg as revd 1
Total Nitrogen Catalytic Comkustion (800°C, O2), separation, Thermal 0.05 g/100g as revd 1
Conductivity Detector [Elementar Analyser].

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

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

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

Ara Heron BSc (Tech)
Client Services Manager - Envirenmenial Division

‘Lab No: 1038960 v 1 Hill Laboratories Page 2 of 2



Appendix No 1 - Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

Sample : 1038960.1
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R J Hill Lanoratories Limited | Tel  +84 7 858 2000

il ! [ @7 b @ lf‘a ZZL@ ” €> § 1 Clyde Street | Fax  +64 7 858 2001
- v Private Bag 3205 Email mail@hill-labs.co.nz

m BETTER TESTING BETTER RESULTS Hamillon 3240, New Zeaiand | Web  www.hill-iabs.co.nz

ANALYSIS REPORT Pan 1of

Client: | BTW Company Lt Lab No: 1038412 5PV
Contact:| Michael Collins Date Registered: | 25-Aug-2012
C/- BTW Company Ltd Date Repcrted: i 03-Sep-2012
| PO Box 551 Quote No: | 32966
| NEW PLYMOUTH 4340 Crder Ne:

| Client Reference:
| Submitted By: Michae! Colling |

Sampie Name:| Cheal Flare Pit
24-Aug-2012 7:00
am
Laby Number: 1039412 1
individual Tests
Dry Matter g/1C0g as rcvd] 70 - - = =
Denaity* g/mb at 20°C | 2.07 - . . A
Total Recoverakle Barium ma/kg dre wi 6.100 . - - -
Taotal Recoverable Polassium® mg/kg dry wi 2,400 - - - e
Tolal Recoverable Sedium mg/kg dry wi 680 - - - -
Chloride* mg/kg dry wi 470 B - - =
pH* pH Units 81 - - = .
Total Nitrogan* 9/100g dry wi| <0.05 - - - =
Heavy melals, screen As, Cd,Cr,Cu.Ni Pb.Zn.Hg
Total Recoverable Arsenic mg/kg dry wi 18 - -
Totat Recoverable Cadmium mg/kg dry wi {71
Total Recoverable Chromium mg/kg drv wl 16 - 2 -
Total Recoverable Copper mg/kg drv wt A8S - - = o
Total Recoverable Lead ma/kg drv wt 1,410 - - = 5
Total Recoverable Mercury mglkg dry wt | 1.50 , B = .
Tetal Recoverable Nickel mg/kg dry wt' 3 - = o .
Tetal Recoverable Zinc mg/kg drv wtl s - - - -
BTEX ir Sail bv Headspace GC-ME
Benzene mg/kg dry wt 0.24 - = z -
Toluene mg/kg dry wt 6.9 - - - -
Ethvibenzene mg'kg dry wt 312 - '
m&p-Kylene mg’kg dry wt 32 -
o-Xylene mg’kg dry th 24 3 = 3 -
Pelyeyclic Arornatic Hydrocarbone Screening in Sail -
Acenaphthene mg'kg drv wi <G.04 - - E =
Acenaphthylene mg/kg drv wt <0.04 - - = =
Anthracene mg/kg dry wt < (.04 - - - s
Benzo[alanthracene mgrkg dry wi 0.24 . - 5 o
Benzo[alpyrene (BAR) mg/kg dry wi 0.12 - ' - - -
Benzo[blfluoranthene + Benzo[]]  mgfkg dry wt 0.40 - - o o
fiuoranthene
Benzo[g,h.ilperylene mg/kg dry wit 0.15 - ' - - -
Benzolk]fluoranihene ma/kg dry wil 0.08 - : - - -
Chrysens mo/kg dry wi 0.€8 - - 1 _
Dibenzo[a,hlanthracene mo/kg dry wi 0.04 - B R
Flucranthene mg/kg drv wi 0.88 - - &
Fluerene mg/kg drv wit | < (.04 - - )

This Laboratory is accredited by International Accreditation New Zeajand (IANZ) which represents New Zealand in the International
Laboralory Accreditation Cooperation (ILAC). Through the ILAC Mulual Recognition Arrangeme:t (ILAC-MRA) this accreditation is
internationally recognised.

= l"”" "8 Theests reported herein have been performed in accordance wilh the terms of accreditation, with the exception of tesis marked *, which
laboratory are not accredited.




Sample Name:| Cheal Flare Pit
|’24-Aug-2012 7:00
| am
lab Number:] 10394121
Polycyclic Arcrnatic Hydrocarbons Screening in Soil -
Indeno(1,2.3-c.d)pyrene mag/kg dry wt| 0.10 - - ;
Naphthalens mg/kg drv wi 36
Fhenanthrenc ma/kg dry wi ’ 38 - -
Pyrene maikg dry wt 1.49 - - -
TotaIP—etroieum Hydgcarbons in Sail B
C7-C9 - B _mg/k?irywt‘ I“_B
C10 - C14 mgrkg dry wt 1,560 - = =
C15-C36 ma/ke dry wt 9,700 - - -
{ Total hydrocarbons (C7 - C36) ma/kg dry wt | 11.400 - - -
Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

SUMMARY OF METHODS

The following tabie(s) gives a brnel descnption of the melhods used lo conduct the enalyses for tnis job. The detection limiis given below are those attainable In a relatively ciean matnx.
Detection rits may be higher for individual samples should insufficient semple be available, or if the matrix requires that dilutions be performed dunng anaiysis

Test Method Description Defau't Detection Limit | Samples

Environmenla!l Sclids Sample Air dried at 35°C and sieved, <2mm fraction. - ]

Preparation Used {or sample preparation.
May contain a residual moisture content of 2-5%.

Soil Prep Dry & Sieve for Agriculture Air dried at 35°C and sieved, <2mm fraction = 1

Heavy melais, screen Dried sample, <2zmm fraction. Nitric/Hydrochloric acid digestion, - 1

As,Cd.Cr.Cu Ni,Pb Zn Hg 1CP-MS . screen level.

BTEX in Soil by Headspace GC-MS Solvent extraclion. Headspace CGC-MS analysis il
US EPA 8260B. Tested on as received sample

Polycyclic Aromatic Hydrocarbons Sonication extraction, Dilution or SPE cleanup (if required), GC- 1

Screening in Soil MS SIM analysis (modified US EPA 8270). Tested on as
received sample.

Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis 1
US EPA 8015B/MfE Petroleum Indusiry Guidelines. Tested on
as received sample

Dry Matter {(Env) Dried al 103°C for 4-22br (removes 3-5% mriore water than air 0.10 g/100g as revd 1
dry) , gravimeiry. US EPA 3550, (Free water removed hefore
analysis).

estCextn” Potassium phosphate extraction for lon Chromatography. In - 1
House,

Total Recoverabie digestion Nitric / hydrochloric acid digestion. US EPA 200.2. L 1

Density* Calculation: weight of sample / volume of sampie at 20°C. 0.62 g/mL at 20°C b
Gravimetric determination.

Total Recoverable Barium Dried sample, sieved as specified (if required} 0.2 mo/kg dry wt il
Nit-ic/Hydrochioric acid digestion, ICP-MS. screen level US
EPA 200.2.

Total Recoverable Potassium® Dried sample, sieved as specified (if required}. 100 mo/kg dry wt il
Nitric/Hydrochloric acid digestion, ICP-MS. screen level US
EPA 200.2.

Tolal Recoverable Sodium Dried sample, sieved as specified (if required). 40 mg/kg dry wt 1
Nitric/Hydrochloric acid digestion, ICP-MS. screen level. US
EPA 200.2.

Chloride* lon Chromatography determination of es potassium phosphate 3 ma‘kg dry wt il
extraction.

pH* 1:2 (v/v) soil - water slurry followed by potentiometric C.1 pH Units 1
determination of pH.

Total Nitrogen’ Catalytic Combustion (900°C, O-), senaraticn, Thermal 0.05 g/100g drv wi 1
Conductivity Detector [Elementar Analyser).

Lab No: 1038412 v 1

Hill Laboratories

Page 2 of 3




These samples were collectec by yourselves (of your agent) and analysed as received at the labaratery.

Samples are held at the laberalory after reporing for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the slorage pericd Is completed the samples are discarded uniess otherwise advised by the
client.

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

Ao

Graham Corban MSc Tech (Hons)
Client Services Manager - Environmental [Civision

‘LabNo: 1039412 v 1 Hill Laboratories Page 3 of 3



Appendix No.1 - Total Fetraleum Hydrocarbon Chromatograms - Page 1 of 1
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@ e R J Hill Laboratories Limited | iel 464 7 858 2000
Hill Laboratories o:in. = s
Private Bag 3205 Email meil@hill-labs.co.nz

BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealand | Web  www.hill-labs.co.nz

Baixe v 2

| @ - g :
ANALYSIS REPORT
| Chlient: | BTW Company Ltd _ o Lab No: R 1033980 s |
Contact Michael Collins Date Registered: | 24-~Aug-2012
G/~ BTW Company Ltd Date Reported: 07-Sep-2012
} PO Box 551 Quote No: 329356
NEW PLYMOUTH 4340 Order No: |
Client Reference: | Predisposal Sample '
| __ Submitted By: | Michzael Collins

Sample Name: | Cheal Oily Waste

98 r—\\\\ ."
/,,//'\\\\

internationajly recognised

Laboratory Accreditation Cooperation (ILAC)

The tests reported herein have been performed in accordance with the ierms of accreditation, with the exception of lests marked *
I:boratory are not accredited.

14-Aug-2012

Lab Number: 1038960.1
Individual Testz
Dry Matter g/100¢ as rcvd[ 72 - - -
Total Arsenic* mg/kg as revd =10 - - - -
Total Barium* mg/kg as revd 1581 - -
Total Cadmium* my/kg as rewd 005 = - -
Total Chromium* mg/kg as revd <10 - - ] -
Total Copper* mg/kg as rewd 55 - - - -
Total Lead® mg/kg as revd 37 - - - .
Total Nickel* mg/kg as revd 7 - - - -
Total Potassium* mg/kg as revd <50 - - - B
Tetal Sodium* ma/kg ag rovd <20 - - -
Total Zine* ma/kg as revd 28 - - -
Chluride* mga/kg as rcvd | <3 - - -
Total Nitrogen® a/1C0g as rcvd[ < 0.08 - - - -
BTEX in Soil by Headspace GC-MS i
Benzene ma/kg dry wi &d - e o
oluene mg/kg dry wi 650 - - i -
Ethylbenzene rg/kg drv wi 177 - - -
mé&p-Xylene mg/kg dry wi| 1.250 - - -
0-Xylene ma/ka dry wt| 410 = = c 3
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt | <4 - -
Acenaphthylene mg/kg dry wt <4 - -
Anthracene mg/kg dry wi | <4 3 R
Benzo[a]anthracene mag/ke dry wt ‘ 5 - - o
Benzo|a]pyrene (BAP) ma/kg dry th <4 - - - -
BRenzo[blfluoranthene + Benzofj)]  maikg dry wt i 6 - - g 3
fivoranthene {
Benzg[g.h i]perylene mg'kg dry wt <4 - - - -
Benzo[k]flucranthene mg/kg div wi <4 - - - -
Chryseng mg’/kg dnywt 12 - - -
Dibenzo[a,hlanthracene mg/kg dry vi <4 - - - -
Fluoranthene mg/kg cry wi 19 - - - -
Fluorene mg/kg dry wt <4 - L L L
Indeno(1,2,3-c.d)pyrene mg/kg dry wt <4 - B
Naphthalene mag/kg dry wt 1,320 - -
Pheranthrene mg/kg dry wi 230 - - -
Fyrene ma‘kg drv wt 31 - B - -

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zezland in the Iniernational
Through the ILAC Mutual Recognifion Arrangement (ILAC-MRA) this accreditation is

. which




Lab Number:

Sample Name: | Cheal Oily Waste

14-Aug-2012
1038860.1

Total Petroleum Hydrocarbons in Sait

910,000 - -

Analyst's Comments

C7-C8 mg/kg dry wl‘ 31,000 - -
C10-C14 mg/ka dry wi 138,000 - -
CHa5=C8s ma/kg dry wit 740,000 - -
Total hydrocarbens (C7 - C36) ma/ka dry Wl| -

this analysis

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.2 - Chloride resull from IPL

#1 The chlorde testing was sub-contracted to IPL, due to the delay of the test kits required for Hill Laborataries to perform

SUMMARY OF METHODS

The following table(s) qives a brief description of the meihiods used to conduct the analyses ior t

The detection imits given b2low arr th

Detechinn imis may be migher for individual samples should insufficient sample be available or if the maltrix requires that dilutions be performed during analysis

32 aftainable in a relatively clean matnix

Test Method Description Defaui: Detection Limit | Samples

BTEX in Soil by Headspace GC-M& Se:vent extraction, Headspace CC-MS anaiysis - il
US EPA 82608B. Tested on as received sample
Polycyclic Arom;t ¢ Hydrocarbons Sonication extraction. Dilution or SPE cleanup (if required), GC- - i
Screening in So MS SIM analysis (modified US EPA 8270). Tested on as
received sample.
Total Petroleum Hydrocarbons in Scil Sonication extraction in DCM, Silica cleanup. GC-FID analysis - il
US EPA 8015B/MIE Petroleum Industry Guidelines. Tested on
as received sample
Dry Matler (Env) Dried at 103°C for 4-22hr (removes 3-5% mare water than air 0.10 g/100g as rcvd i
dry) | gravimetry. US EPA 3550. (Free water removed before
analysis)
Ashing and Agua Regia digest Ashing in Mutfle furnace. Aqua Regia (HNQ./HC) digestion B 1
Total Arsenic* Acua Regia Digestion, ICP-MS. 1.0 mg/kg as revd 1
Tolal Barium® Aaua Regia Digestion, ICP-MS. 0.2 my/kg as ravd 1
Tolal Cadmium® Aqua Regia Digestion, ICP-MS. 0.05 mg/kg as revd 1
Total Chromium* Agla Regia Digestion, ICP-MS 1.0 ma/kg as revd 1
Total Copper” Agua Regia Digestion, ICP-MS. 1.0 myg/kg as revd 1
Total | ead* Aqua Regia Digestion, ICP-MS. 0.2 mg/kg as revd 1
Total Nickel* Aqua Regia Digestion, ICP-MS. 1.0 mg/kg as revd i
Total Potassium* Aqua Regia Digestion, ICP-MS. 50 mg/kg as rcvd 1
Total Sodium™* Agua Regia Digestion, ICP-MS. 20 mg/kg as revd 1
Tetal Zino™ Aqua Regia Digestion. ICP-MS 2 mo/kg as rcvd i
‘Total Chloride in Qil* Determination using Titraclor-c, used oil quantification kit. 50 mg/kg as revd 1
Total Nitrogen* Catalylic Combustion (900°C, O2), separat:on. Thermal 0.0 g/100g as revd il
Cenductivity Detector [Elemeniar Analyser]

These samples were collected by vourselves (or your agent) and analysed as received at the Iaboratory

Samples are neld at the laboratory after reporting for a length of time depending on the preservation used and the stability of

the analytes being tested. Once the storage pericd is completed the samples are discarded unless otherwise advised by the
client.

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

Ara Heron BEc (Tech)
Client Services Manager - Environmental Division

Lab No: 1038950 v 2 Hill Labcratories Page 2 of 2



Appendix No.1 - Total Petroleum Hydrocarbon Ch:ematograms - Page 1 of 1
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ﬂ E_ Laboratory Test Repert

¥

o TriGnr Poslas

Customer: Hills Laborateries Copy to Envronmental
Address: Private Bag 3205
Hamilton East

Customer Reference: Qil

Location Repoert Ref: 414532
Product Miscelfaneous
Source Vanous as befow

SAMPLES RECEIVED/WORK REGUIRED
Samples were ashed prior to analysis as requested. Sample matiix is outside scope of chivide method.

NDEPENDENT PETROLEUM LABORATORY LTD

a Zpecialists ix Fuels and Environmental Analysis

|Sample Type Mistellaneous Miscallanenus
Sito Mame 1036407/10 1036407/9
[Sample Point Namo ol ol
— — = Samplia_ ] 414536 A14525 44534
F Method L'M" Propertins Units .‘F‘E:.r"__f_-—-
SM5369-89 | Chlorides o mgrkg <3 - <3 <3

Reported By: f%_ (Martin Adams) Date: 05 Septembar 2612

Checked B)(‘ @d Qﬂ 2 {Approved Signatory) Date: 05 September 2012

This ropoert reiates secifically 1o the samples as recaived.
The latest’ssue of the relovant test methods was usad unless ofherwite stated,
This report shall not be repreduced either in 2art or whole without written approval of this Laboratory.

Independent Petroleum Laboratory Ltd {iPL},
PO Box 3, Ruakaka, .
Northland, NEW ZEALAND Page “ of 1

Miscellaneous
103955513
[#1H

1453 Rn

<3

Pt +64 (09) 4328 567
Fax: +64 (09) 4326 326
Email: laberatory@ipl.co nz
Webs le: www.ipl.conz

140 1 aBed - 14| Wod) YNsa1 PLOKD - Z'ON Xipuaddy



R J Hill Laboratories Limited | Tel — +84 7 858 2000
1 Clyde Street Fax +64 7 858 2001
Privaie Bag 3205 Email mail@hill-labs.co.nz
Hamilion 3240, New Zealand | Web  www.hill-labs.co.nz

. Hill Laboratories

BETTER TESTING BETTER RESULTS

Lab No:

Date Registered:
Date Reported:
Quote No:

Crder No:

Client Reference: | Oily Waste Pre-disposal
Submitted By: | Mike Reid

920543
06-Aug-2011 s
12-Aug-2011

i Client:
| Contact:| Mike Reid

C/- Qrigin Energy Resources New Zealand Ltd
Private Bag 2022

NEW PLYMOUTH 42342

Qitgin Energy Resources New Zealand Ltd

Samplr- Typ;- Aqglueous

Sample Name:| Slteam Cleaning

Water
05-Aug-2011
12:00 pm
Lab Number: 920£48.1
Heavy metals, iotals, screen As,Cd,Cr,CuNi,Pb Zn
Total Arsenic g!m“-: <11 - = e
Total Cadmium a/m? <0.053 - - -
Total Chromium g/m? | < 0.53 - & =
Toetal Copper g/m3 | 1583 - - .
Tolal Lead g/m? 0.95 - -
Total Nickel g/m? | <0853 - - -
Total Zinc g/'r‘l 54 - - -
BTEX in Water by Headspace GC-MS
Retizena a/ms 55 3
Toluene g/m? 85 -
Ethyvibenzene a/m? 18.5 - - -
m&p-Aylene gim? 85 - g m
o-Xylene a/m? 33 - -
Polycyclic Aromalic Hydrocarbons Screening in Water, By Lig/Lig
Acenaphthene c/m? 0.42 - -
Acenaphthyiene g'm? 0.29 - - =
Anthracene g/mé 0.39 = -
Benzofa]anthracene g/m? 0.194 4
Benzofa]pyrene (BAP) g/m? 0.012 = 3
Renzofblftuaranthene + Benzo[j] gim? 0.050 -
fineranthene
RBenzolg,h ijperylene g/m? <0.008 - -
Benzo[k]fluoranthene g/m? 0.009 - - -
Chrysene g/m3 041 - - -
Dibenzala hlanthracene ga/m3 <0.008 - - 2
Fluoranthene g/m? 0.60 - - <
Fluorene g/m? 4.4 - - -
Indero(1,2 3-c.d)pyrene g/m? <0.008 - - -
Naphthalene g/m3 20 - - -
Phenanthrene g/m? 113 - - -
Pyirene g/m3 G.58 = - -
T etal Pelroleum Hydrocarhons in Waier
C7-09 o/m’ | 1,430 -
C10 - C14 g/m? 1.470 -
C15-C36 a/m 2,300 - - -
Total hiydrocarbone (C7 - C36) g/m? 5,300 - -

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC). Througn tnhe ILAC Mutual Recognilion Arrangement (ILAC-MRA) this accredilation is
internationzlly recognised

M= R The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
o laboratory gre not accredited.




Walyst's Comments

| The matrix of sample 920548.1 has affected some the System Momto**ng Compounds in the PAH analysis, whereoy the

recovery ranged between 8% and 98%. Therefore the results may be underestimated for compounds like 3enzola]pyrene
; and Dibenzo[a hlanthracene

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

SUMMARY OF METHODS

1he following (able(s) aves a brief descrption of the methods used to conduct the analyses for lhis The detection iinit

given below are (hose allainabte in a refatively rlean raatnx
Detection limils may be higher for individual samples shiould insufficient sample be available, or if the matr

requires thal dilutions be performed du

Sample Ty, = Atuuaous

Test Method Description Defauit Detection Limit | Samples
Heavy metals. totals. screen Nitric acid digestion. ICP-MS. screen level . 1
As.Cd.Cr.CuNi.Pb.Zn
BTEX in Water by Headspace GC-MS | Headspace GC-MS analysis. US EPA 8260B = 1
Paolycyclic Aromatic Hydrocarbons Liquid / liquid extraction. SPE (if required). GC-MS SIM analysis . 1
Screening in Weter, By Lig/Lig
Total Petroleum Hydrocarbons in Water | Hexane extractior, GC-FID analysis = 1

US EPA 8015B/MfE Petroleum Industry Guidelines
Total Digestion Reiling nitric acid digestion. APHA 3030 E Z1s' ed. 2005 “ 1

These samples were collected by vourselves (o your agent) and analysed as received at the laboraiory.

Samiples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of

the analytes being tested  Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Graham Corktan MSc Tech (Hong)
Client Services Manager - Envirenmental Division

‘LabNo: 920548v1 Hill Laboratories Page 2 0f 2
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@ e R J Hill Laboratories Limited | Tel  +64 7 858 2000
HIll Laboratories w0 ooe
: Private Bag 3205 Email mail@hill-labs.co.nz

BETTER TESTING BETTER RESULTS amilion 3240, New Zealand Web www.hill-iabs.co.nz

Client:  Kea Petroleum Holdings Ltd Labh No: 1147691
Contact: | Michael Collins Date Registered: | 20-Jun-2013
(/- Kea Petroleum Holdings Ltd Date Reported: 28-Jun-2013
PO Box 8310 Quote No: 531985
NEW PLYMOUTH 4310 Order No:
Client Reference: | Pre-Disposal Water
S ~ Submitted By: Miciael Colling N

Sample Type Aqueous

Sample Name: | Puku Conduclor
Lab Number: 1147691.1

Individual Tests

pH pH Units 71 - -
Electrical Conductivity (EC) rr*S/mr 1.076 - . . -
Total Dissolved Scolids (TDS) clmd| 5700 - -

Total Potassium g/mf‘! 230 . - -

I'otal Sodium g/m3: 1.290 I ) . ‘
Chloride am? 3.300 - - - -
Total Nitrogen o/m? 25! - -

Nitrate-M + Mifrite-N oim? £.035 - - -

Total Kieldahl Nitrogen (TKN) g/m? 25 - - - £
Heavy metals, totals, trace As,Cd.Cr,Cu,Ni Fb,Zn

Total Arsenic gim?| 0.058 ) - . :
Tetal Cadmium g/m’ 0.00057 - - - -
Tetal Chromium g/m? 0.0142 - - - -
Total Copper g/m-’*: 0.122 o = = .
Total Lead aim3 | 0.051 - -

Total Nickel gim?3 0.034 - - - 2
Tetal Zine g/m° £5 - - - -
BTEX in YWaler by Headspace GC-MS

Benzere a/m? 71 - - -

Toluene a/m? 9.1 - - - 5
Ethylbenzene g/m?3| 0.59 - - - o
m&p-Xylens g/m’ 42 - . =
o-Xylene g/m’| 1.45 - -

Twtal Petroleum Hydrocarbons in Water

C7-C9 g/m3 110 - . - i
C10-C14 g/im? 30 - - o R
C15-C36 afm?® 72 : 5 =
Total hydrocerbors (C7 - C36) g/m? 113 3 - - 5

Analyst's Comments
The specific gravity could rot be performed due to insufficient sample supplied.

L)

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zeajand in the International
Laboralory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
interpationelly recognised

AT M="W The tests reporied herein have been performed in accordarce with the terms of accreditation, with the exception of tests marked *, which
rehylind laboratery are not accredited




The foliowing lable(s) gives a brief descnplion of the 1
Celection bmits may be higher for individual samples should insufficient sample be available, or if the matrix requires that d

ods used lo conduct the analyses for this job The detection limit

below are Lhcse attai I
ticns be performed dunng analysis.

y clean matrix

Test Method Description Defaul: Detectior. Limit | Samples
Heavy melals, totals, trace Nitric acid digestion, ICP-MS, trace level 1
As,Cd,Cr,Cu.Ni,Fb,Zn
BTEX in Water by Headspace GC-MS | Headspace CC-MS analysis, US EPA 8260B 7l
[KBls:26687,3629]
Tolal Petroleum Hydrocarbons in Waler | Hexane extraction, GC-FID analysis - il
US EPA 8015B/MfE Petroleum Industry Guidelines
IKR1s:2803,10734)
Filtration, Unpreserved Sample filtration through 0.45um membrane filter. o il
Total Digestion Beiling nitric acid digestion. APHA 3030 E 22 ed. 2012 E 1
(modified).
Total Kjeldah! Digeslion Sulpbhuric acid digestion with copoer sulphaie catalyst o 4
pH pH meter. APHA 4500-H* B 21sted. 2005 0.1 pH Units 1
Electrical Conduclivity (EC) Conductivity meter, 25°C. APHA 2510 B 21t ed. 2005. 0.1 mS/m 1
Total Dissolved Solids (TDS) Filtraticn through GF/C (1.2 pm), aravimetric. APHA 2540 C 10 g/m2 i
(muodified; drving iemperature of 102 . 1057°C used rather than
180 £ 2°C) 21 ed. 2005.
Total Potassium Nitric acid digestion, ICP-MS, trace level. AFHA 3125 B 215" ed. 0.053 g/m?® 1
2005.
Total Sodium Niiric acid digestion, ICP-MS, trace ievel. APHA 3125 B 21sted. 0.021 g/m3 1
2005.
Chloride Filtered sample. Ferric thiccyanale colorimetfry. Discrete 0.5 g/m? 1
Analyser. AFHA 4500 CI E (modified from continuous flow
aralysis) 21! ed. 2005.

Total Nitrogen Calculation: TKN + Nitrate-N + Nitrite-N. 0.05 g/m? 1
Nitrate-N + Nitrife-N Total oxidised nitrogen. Automated cadmium reduction. flow 0.002 g/m? 1
injection analyser. APHA 4500-NQs | 21°' ed. 2005.

Total Kjeldahl Nitrogen (TKN) Total Kjeldah! digestion, phenol/hypochloriie colorimstry. 0.10 g/m3 il
Discrele Analyser. APHA 4500-Now D. (modified) 4500 NH» F

(modified) 21¢' ed 2005.

I'hese samples were collected by veurselves (or your agent) and analysed as received at the labo atory.

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

client.

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

Ara Heron BSc (Tech)

Client Services Manager - Environmental Division

Lab No: 1147691 v 1

Hill Laboratorigs

f’age 20of2
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Sample Type: Soil

SE Name: T5-Jan-12 30-Tan-IZ[ 3U-Jan L3[9-7JUly-13
. R iving Wing n
Waikaikai Pre DISDOS&[ PI’E—DISDOS&“ fEz:\‘/ier’nnnrrjlen; Fl ?re\;er::ar;ﬂm (3] lC:::S t
Lab Number: 1091551.3 1095817.1} 1095949.1| 1154516.1

Dry Matter g/100g as rcvd 17.7 36 91 86
Density g/ml at 20°C 1= o] 1.24 1.91 43
Total Recoverable Barium mg/kg dry wt 3 i al 81| 196] <20
Total Recoverable Potassium me/kg dry wt 0 98,000 5,300 172
Total Recoverable Sodium me/kg dry wt 0 7,800 2,100 24 460
Chleride mg/kg dry wi 0 95,000 930 0.14 700
pH pH Units 0 AL 7.2
Total Nitrogen g/100g dry wt Q <0.05 (2
Heavy Metals
Total Recoverable Arsenic mg/kg dry wt 0 6 i <2 <2 1/
Total Recoverable Cadmium mg/kg dry wt 0 <0.10 <0.10 <0.10 0.8
Total Recoverable Chromium mg/kg dry wt 0 36 14 13 290
Total Recoverable Copper mg/kg dry wt 0 11 1) 10 100
Total Recoveiable Lead mg/keg dry wt G 163 3.4 T 5 GO
Total Recoverable Mercury mg/kg dry wt 0 <0.10 <0.10 <0.10 1
Total Kecoverable Nickel mg/kg dry wt 0 14 6 6 60
Total Recoverahle Zinc mg/kg dry wt 0 64 63 60 300
BTEX in Soil by Headspace GC-MS
Benzene mg/kg dry wt <0.6 <0.15 < 0.05 <0.05 N1
Toluene mg/kg dry wt <0.6 <0.15 <0.05 <0.05 68
Ethylberizens mg/kg dry wt <0.6 <0.15 < (.05 < (.05 53
m&p-Xylene mg/kg dry wt Il <03 < (.10 <0.10 48
o-Xylene mg/kg dry wt <0.6 =S < 0.05 <0.05 48
Polycyclic Aromatic Hydrocarbons Screening in Soil R T
Acenaphthene Img/vg dry wi “_ <f).1"':=”.— < 0.07 <03 < 0.03
Acenaphthylene me/kg dry wi <0.14 <0.07 < (.03 <0.03
Anthracene mg/kg dry wi <0.14 <0.07 <{.03 <0.03
Benzo[alanthracene mg/kg dry wt <0.14 <0.07 < .03 <0.03
Benzola]pyrene (BAP) mg/kg dry wt <0.14 <0.07 <0.03 <0.03 0.C27
Renzo[blfluoranthene + Benzoljlfluorgmg/kg dry wt <0.14 <0.07 <003 <0.03
Benzo[g,h,ilperylene mg/kg dry wt <0.14 <0.07 <(0.03 <0.03
Benzo[klflucranthene mg/kg dry wt <0.14 <0.07 <0.03 <0.03]
Chryserie me/kg dry wt <0.14 < 0.07 <0.03 <0.03
Dibenzola,h]anthracene mg/kg dry wt <0.14 < 0.07 <0.03 <0.03
Fluoranthene mg/kg dry wt <0.14 <0.07 <(0.03 <0.03
Fluorene mg/fkg dry wi <0.14] <0.07] <002 <0.03
Indens(1,2,3-c.dipyrene mg/kg dry wi = <0.14 <0.07 - <_'O_.f‘f3‘“ < 0.03] l .
Naphthalene mg/ke dry wt (B2 <0.4 <0.12 <0.14] 53
Phenanthrene mg/kg dry wt <0.14 <{.07 <0.03 <0.03
Pyrene meg/kg dry wr <0.14 < 0.07 <0.03 <0.03
Total Petroleun Hydrocarbors in Soil o .
C7-C9 mg/lkg dry wt <40 =ls) <8 <8 ]
Cc10-C14 mg/kg dry wt <80 <40 <20 <20
C15-C36 mg/kg dry wt <1€0 <80 < 40 <40
Total hydrocarbons {C7 - C36) mg/kg dry wt <300 <140 <70 <70 4000




rClit-.\nt: Waikaikal Farms
Contact: | Waikaikal Farms
C/- P Wards
i 78 Lower Manutahi Road
|RD 2
| PATEA 4598

R J Hill Laboratories Limited | Tel  +64 7 858 2000

- - o
Hill Laboratories o™ b
. i Private Bag 3205 Email mail@hill-labs.co.nz

BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealend | Web  www hill-labs ¢o.nz

ANALYSIS REPORT

Lab No: | 10935049 5PV
Date Registered: | 02-Feb-2013

Date Reported: 13-Feb-2013

Quote No: 5SHE

Order No: l

Client Reference: Receiving Soil ,
Submitted By: | Wakaikai Farms

Sampte Name: | Receiving Soil 1
30-Jan~2013
10:30 am

Iah Number: 10959491

Individual Tesis

Dry Matier g/10Cq as revd o1
Density” g/mL al 20°C 1.91
Total Recoverable Barium mg/kg dry wl 196
Total Recoverable Calcium mg/kg dry wt 5,300
| Total Recoverab'e Magnesium mg/kg dry wt | 2100
Chloride* mg/kg dry wt 930
pH" pH Unils 7.2
Total Nitrogen™ 9/100g dry wi 0.12
Heavy metals, screen As Cd Cr Cu Ni,Ph 7n Hyg
Total Recovarahle Arsenic mg/kg drv wi <2
Tetal Recoverable Cadmium ma/kg arv wt <010
Tolal Recoverable Chromium mg/ka dry wt 14
Tolal Recoverable Copper mg/kg dry wt = 1
Total Recoverable Lead mg/kg dry wi 34
Tetal Recoverable Mercury mgrkg dry wi ‘ <0.10
Total Recoverable Nickel mg/kg dry wi 6
Tetal Recoverable Zine mag/kg dry wt 68
BTEX in Soil by Headspace GC-MS
Benzene "mgikg dry wt <0.05
Toluene mg/kg dry wt < (.08
Ethylbenzene mg/ka dry wt 05
m&p-Xylene mg/kg dry wil <010
o-Xylene mg/kg dry wt <0.05
Felycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphihene mgixg ary wt| <0.03
Acenaphthylene ragrkg dry wi | <003
Anthracene markg dry wi | <0.03
Benzo[a]anthracene mg/kg dry wi | <0.03
Benzolajpyrane (BAP) mg/kg dry wi <0.03
Benzo[blfluoranthene + Benzofj)  mg/kg dry wt < 0.03
fluoranthene
Benzolg hijperylene mg/ka dry wt <0.03
Renzofkifluoranthene ma/kg dry wt <0.03
Chrysene mo/kg dry wi <0.03
Dibenzo|a hlanthracene ma’kg dry wt <0.03
Fiucranthene ma’kg dry wt | <0.03
Fluorene ma/kg dry wt <0.03
9&“‘9[;'/ s Laboratory Accreditation Cooperation (ILAC)
laeask o iiomationatly recognised.
gy iaboratory are nol accredited.

This Labcratory is accradiled by inlernational Accreditation New Zealand (JANZ), which represents New Zealand in the Iniernational
Through the ILAC Mulual Recognitien Arrangement (ILAC-MRA) this accreditation is

The tests reported herein have been performed in accordance with the terms of accreditation, with the exceplion of tests marked *, which



Sample Name: | Receiving Soil 1

30-Jan-2013
10:2C am
= Lab Number: 1085949.1
Polycyclic Aromatic Hydrocarbons Screening in Soil

Indeno(1.2 3-c dipyrene ma/ka drv wt <003 - - -
Naphthalene mg/kyg div wt <Q12 - -
I Phenanthrenc mg/kg dry wt < (.03 - - - -
Pyrene mg/kg dry wtl <0.03 - - -
I%ofal Petro!;u_.m_Hydrocarbonsm“
C7 E mg/kg dry wi < & - - = I
C10-C14 ma/kg dry wt| <20 - - - -
C15-C36 mgikg dry wt | < 40 = = . -
Total hydrocarbons (C7 - C36) mg/kg dry wt| <70 E - - -

The following lable(s) gives a brief descnption of the methods used (o conduct the analyses for this job. The d tion imits given below are those attainable in a relatively clean matnx
Detection hmils may be hgher for individual samples should msufficient sample he availahie. or if the matrix requires that ditutions be performed during analysis

Test Method Description Default Deteciion Limit | Samples
Envrronmental Solids Sample Air dried at 35°C and sieved, <2mm fraction - 1
Preparation Used for sample preparation.
May contain a residual moisiure conient of 2-5%.
Scil Prep Dry & Sieve for Agriculture Air dried at 35°C and sieved. <2mm fraction. - 1
Heavy metals, screen Cried sample, <2mm fraction. Nifric/Hydrochloric acid digestion, - |
As.Cd Cr,Cu.Ni,Pb,Zn.Hg ICP-MS, screen level.
TPH + PAH + BTEX profile Sonication extraction, SPE cleanup, GC & CGC-MS analysis - 1
Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as revd 1
dry) . gravimetry. US EPA 3550. (Free water removed before
analysis).
eslCextn” Petassium phosphate extractinn for lon Chromatograpiy. In 1
House.
I otal Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2 - i
Density” Calcuiation: weight of sample / volume of sample at 20°C. 0.02 g/mb at 20°C 1
Gravimetric deiermination.
Total Recoverable Barium Dried sample. sieved as specified (if required) 0.2 ma/kg dry wi q
Nitric/Hydrochleric acid digestion, ICF-MS, screen level. US
EPA 200.2.
Total Recoverabie Calcium Dried sample sieved as specified (if reguired) 100 myg/kg dry wt |
Niiric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Magnesium Dried sample, sieved as specified (if required). 0 mg/kg dry wt fl
Nitric/Hydrochloric acid digestion. |CP-MS, screen level. US
EPA 200.2.
Chloride* Jon Chromatography determination of es potassium phosphate 2 matkq dry wt 1
extraction.
pH* 1:2 {viv) sail : water slurry followed by potentiometric 0.1 pH Units 1
deterrnination of pH
Total Nitrogen® Catalytic Combustion, separation, Thermal Conductivity 0.05 g/100g dry wt 1

Detector [Elemeniar Analyser]

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

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

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

)
i (

: / /
!'|\ A
v \[\_ \ WOV
Martin Cowell - BSc (Chem)
Client Services Manager - Envircnmental Division

Lab No: 1085949 v 1 Hill Laberatories Page 2 of 2



R J Hill Lacoratories Limited | Tel  +64 7 858 2000

e f“g " .
Hill Laboratories ©:. v s
T U 4 Privale Bag 3205 | Email mail@hill-labs.co.nz

BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealand | Web  www.hill-labs.co.nz

Client:  Kea Petroleum Holcings Ltd Lab No: 1154518 SP
Contact: Michael Collins Date Registered: 10-Jul-2013
| C/- Kea Petroleum Heldings Ltd Date Reported: 19-Jul-2013
PC Box 8310 Quote No: 53196

NEW PLYMOUTH 4310 Order No:
| Client Reference:
Submittec By: Michael Coliins

Sample Name:| Waikaikai Farms
09-4ul-2013 4;00
pm

Lab Number: 1164516.1

Individual Tests

Ory Matter g/1004 as rcvdi 86 - - -
Total Recoverable Barium my/kg dry wi I 43 o -
Total Recoverabie Boron mgaikg dry wt | <20 - -
I'otal Recoverable Vanadium mg/kg dry wt i 172 - B ] 5
Chioride* mg/kg dry wt 24 - 1 - - -
Total Milrogen™® g/100g dry wt 014 - - ' - -
Heavy metals. screen As.0d,Cr.Cu NiPb.z2n.Hg
Total Recoverable Arsenic ma/kg cry wt[ <2 - - - -
Total Recoverable Cadmium mg/kg dry wh | <0.10 : : - =
Tetal Recoverable Chromium malkg dry wt | | < . . : .
Total Recoverable Copper mg/kg dry wt ’ 10 . ' - - -
Tolal Recoverable Lead ma/kg dry wt i i) - ‘ - - -
Tota! Recoverable Mercury mgrkg drv wt | < (.10 - -
Tolal Recoverable Nicke! mg/kg dry wt | 6 - ] - - 5
Tctal Recoverable Zinc mg/kg dry wt[ 60 - -
ETEX in Soil by Headspace GC-MS
Benzene mg'kg dry wit <0.05 - - = =
Toluene mg/kg drv wi <0.05 - - - -
Ethylbenzene markg dry wi 1 <0.05 = = =
m&p-Xylene mg/kg dry wl_‘ <0.10 - - - -
o-Xylene mg/kg dry w*| < (.05 - = - -
Polysyclic Aroratic Hydrocerbons Screening in Soil
Acenaphthene mg/kg dry wi <0.03 - - - -
Acenaphthylene mg/kg dry wi <{.03 - - - -
Anthracene mg/kg drv wl <0.03 - - - =
Benzo[ajanthracene mgrkg dry wi < 0.03 - - - -
Benzo[alpyrene (BAP) ma/kg dry wl <(0.03 - - 2 =
Benzo[b}flucranihene + Benzo[]]  mg/kg dry wi <0.03 - - - -
fluoranthene
Benzo[g.h /]perylene mg/kg dry wt <0.03 - - - -
Benzo[k]fluoranthene mg/kg dry wt <0.03 - - - -
Chrysene mg/kg drv wt <0.03 - B - -
Dikenzao[a hlanthracene mo/kg drv wt <0.03 -
Fluorantheng mg/kg dry wt <0.03 - - ' - -
Fluorene mg'kg dry wt <0.03 - - - -
Indeno(1.2,3-c.d)pyrene ma/kg drvwt <003 = - c .
Naphthalene mgrkg dry wt <0.14 - - - .
N 82: A This Laboraiory is accrediled by Iniernational Accreditation New Zealand (IANZ), which represenis New Zealand in lhe International
\L\/// B8 ﬁl Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutuai Recognition Arrangemenl (ILAC-MRA) this accredilation is
ERE o internatianally recognised
% a B y The tests reported herein have been performed in accordarce with the terms of accreditation, with the exception of iests marked *, which

AR faboratory are nol accredited.



Sample Name: | Waikaikai Farms
09-Jul-2013 4:00
pim
Lab Number: 1154516.1

Pofycyéllc Aromatic Hydrocarbons Screening in Solil

Phenanthrane T malkg dry wt| < 0.03 5 . = 1
_P_yr_(;nu . " mg/kg dry wt| _<D 03 ] - - E o

Total Petroleun Hydrocarbons in Soil

C7-C9 ma/kg drywt| e - = =
c10-C14 ma/kg dijtl <20 s z !
[c15-C36 ma/ka diy wi | <40 - E - E
;Total hydrocarbons (C7 - C36) ma/kg dry wti <70 - - 2 I

SUMMARY OF METHODS
The following table(s; aives a brief descripton of the melhods used io conduct the analyses for this job. The deleclion limils given below are those aftainabie in a relalively clean matnx.
Detection kmits may be higher for individual samples should insufficient sample be available, or if the mairix requires that dilutions be performed during analysis

Test Method Description Default Detection Limit | Sampies

Environmental Solids Sample Alr dried at 35°C and sieved. <2mm fraction = d |

Preparation Used for sample preparation. |
May contain a residual moisiure content of 2-5% |

Heavy melals, screen Dried sample. <Zmm fraction. Nitric/Hydrochleric acid digestion, - il

Ag Cd.Cr,Cu.Ni,Pb.Zn Hg ICP-MS. screen level.

BTEX in Soil by Headspace GC-M& Solvent extraclion. Headspace CGC-MS analysis - [1

US EPA 82580B. Tested on as received sample
[KBIs:5782,26687,3629]

Folycyclic Aromatic Hydrocarbons Sonication extraction, Dilution or SPE cleanup (if required). GC- = il
Screening in Sail MS SIM analvsis (modified US EPA 8270). Tested on as
received sample.

[KBls:5786.2805,2695)

Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Siiica cleanup. GC-FID analysis - 1
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
As received sample

[KBIs:5786,2805 10734] [

Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 1
dry) , gravimetry. US EPA 3550. (Free water removed before
analysis).
eslCextin® | Potassium phesphate extraction for lon Chromatography. In - [ 1
| House
Total Recoverable digestion { Nitric / hydrochloric acid digestion. US EFA 200.2. - I 1
|
Total Recaverabie Barium Dried sampie. sieved as specified (if required). 0.4 markg dry wt hi
| Nitric/Hydrochloric acid digestion, ICP-MS, screen level, US
EPA 200.2.
Total Recoverable Boron Dried sample, sieved as specified (if required) 2C mg/kg dry wi 1
Nitric/Hydrochloric acid digestion, ICP-MS, screen ievel, US
EFA 2002
Total Recoverable Vanadium Dried sample. sieved as specified (if required) 10C mgtkg dry wi 1
Nitric/Hydrochioric acid digestion, ICP-MS, screen level. US
EPA 200.2
Chloride* lon Chromatography determination of es potassitim phosphate 3 mg/kg dry wt 1
extraction. |
Total Nifrogen* Cataiytic Combustion, separation Thermal Conductivity 0.08 g/100g dry wt ]
| Detector [Elementar Analyser].

These samples were collected by vourselves (or ycur agent) and analysed as received at the laboratory

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

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Civision

Lab No: 1154516 v 1 Hill Laboratories Page 2 of 2



Name Waikatkai

Date 13/11/2012

Sample number GND2290 GND22911 GND2292 | GND2293| GND22g4

Lab Numbesr: 1069937.1| 1069937.2] 1069937.3] 10€9327| 1069938
BTEX in Water
Renzene g/m3 < 0.0010 <0.0010 <0.0010| <0C.0010} <0.0010
Toluene g/m3 <00010] <0.0010] <0.0010] <0.0010] <0.0010
Ethylbenzene g/m3 < 0.001C <{.0010 <0.0010] <«0.0019] <0.001C
m&p-Xylene g/m3 < 0.002 < 0.002 <0.002] <0.002 <0.002
0-Xylene g/m3 <0.0010 <0.0010 <0.0010| <0.0010{ <0001C
TPH in Watey
C7CC) g/m3 <0.10 < (.10 <0.10 <0.10 <0.10
C10-C14 g/m3 <0.2 <0.2 2.2 H(0R <052
C15-C36 g/m3 <04 <0.4 <04 <0.4 C.6
| Total hydrocarbons g/m3 <0.7| <0.7 < 0.7 <0.7 <0.7




R J Hill Laboratories Limited | Tel — +64 7 858 2000
Clyde Street Fax +647 858 2001

Private Bag 3205 Email mal@hill-labs.co.nz

Hamilton 3240, New Zezland | Web  www.hill-labs.co.nz

Page 1 o}

Client: | Taranaki Regiona! Council £ab No: 1069937 Py
Contact: | David Olson Date Registered: | 15-Nov-2012

Ci- Taranaki Regional Council Date Repcrted: 20-Nov-2012

Private Bag 713 Quote No: |

STRATFORD 4352 Crder No: !

| Client Reference: Waikaikai Lancfarm GW
’ Submitted By: | David Olson

|
|
|
L

Samipte Name: GNDG2280 GNDz2z91 GND2292 GND2293 GND22%4
13-Nov-2012 1:25  13-Nov-2012  13-Now-2012 1:05 13-Nov-2012 3:00 13-Nov-2012 1:50
pm 12:15 pm pm pm nm
Lab Number: 1080837.1 1069837 .2 10RG037.3 1089937 .4 1069937.5
BTEX in Water by Headspace GC- M8
Benzene g/mﬂ_] < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Toluene g/m? < 0.0010 < 0.0010 < 0.0010 < (0.0010 < 0.0010
Ethylbenzene om? < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
mé&p-ZAylene g/m? <0.002 <0.002 < (.002 < 0.002 < 0.002
o-Xvlere g/m3 | <0.0010 <0.0010 <0.0010 < 0.001C <0.0010
Tolal Petroleum Hydrocarbons ir Water
C7-C9 g/m?® <3.10 <0.10 <0.10 <0.10 <0.10
C10-C14 g’ | <02 <02 <02 <02 <02
C18-C36 o/m® <04 <04 <04 <04 0.6
Total hydrocarbons (C7 - C36) a/m3 <07 < Q.7 <07 <07 <0.7

SUMMARY OF METHODS

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

Test Method Description Defauit Detection Limit  Samples
BTEX in Water by Headspace GC-MS | Headspace GC-MS analysis. US EPA 82608 2 1-5 |
Total Petroleum Hydrocarbons in Waler |Hexane extraction, GC-FID analysis - 1-5

US EPA 8015B/MfE Petroleum Industry Guidelines |

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

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

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division

mnis Eiz This Laboratory is accredited by Inlernational Accredilation New Zealand (IANZ), which represenis New Zealand in the International
5\\;45'3_ = Laboratory Accreditalion Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
) = 3 nternationally recognised.
"—ff;//;:-..f\? [____M,_W The ests repcrted herein have been performed in accordance with ihe terms of accreditation, with the exception of tests marked *, which
TR faboratory are not accredited
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No. 11875
Document: 1103575

ABATEMENT NOTICE UNDER SECTIONS 322 & 324 OF THE
RESOURCE MANAGEMENT ACT 1991

To: Peter Ward
Waikaikai Farms Limited
78 Lower Manutahi Road
RD 2 Patea 4598

Taranaki Regional Council gives notice that you must take the following action:

1. Ensure no further drilling mud waste is taken in the pre-existing pit area to ensure
compliance with Resource Consent 5956-1.

2. Ensure groundwater bores are installed and sampled prior to the landfarming of
existing drilling muds to ensure compliance with Resource Consent 5956-1.

3. Ensure the oily waste portion of the drilling mud is separated and discharged into
the oily waste pit for later disposal to ensure compliance with Resource Consent
5956-1.

4. Upon completion of the required actions listed above, ensure the materials
currently within the pit area are landfarmed as soon as practicable to ensure
compliance with Resource Consent 5956-1.

The location to which this abatement notice applies is:

46-78 MANUTAHI RD MANUTAHI
LOTS12&4DP 7139 LOTS 2 & 12 DP 14551 & SEC 742 PATEA DIST BLK | CARLYLESD

You must comply with this abatement notice within the following period:
02 December 2012.

You must continue to comply with this abatement notice after that date.

This notice is issued under:

Section 322(1)(b)(ii) of the Resource Management Act 1991, which states that:

(1) An abatement notice may be served on any person by an enforcement officer—

(b) Requiring that person to do something that, in the opinion of the
enforcement officer, is necessary to ensure compliance by or on behalf of
that person with this Act, any regulations, a rule in a plan or a proposed
plan, or a resource consent, and also necessary to avoid, remedy, or
mitigate any actual or likely adverse effect on the environment—

(i) Relating to any land of which the person is the owner or occupier.



The reasons for this notice are:

5. Scientific Officer, David Olson visited the property on 29 August 2012 and found
that:
e The best practicable option for the storage and disposal of drilling
muds had not been adopted.

6. Special condition 3 of Resource Consent 5956-1 states:

3. The consent holder shall at all times adopt the best practicable option, as
defined in section 2 of the Resource Management Act 1991, to prevent or
minimise any adverse effects on the environment from the exercise of this
consent.

7. At the time of inspection special condition 3 of Resource Consent 5956-1 was
being contravened.

8. Section 15(1)(b) of the Resource Management Act 1991 prohibits the discharge
of contaminants onto or into land in circumstances which may result in that
contaminant entering water unless the discharge is expressly allowed by a
national environmental standard or other regulations, a rule in a regional plan, or
a resource consent.

9. The discharge of drilling mud, discovered on 29 August 2012 was not allowed by
Resource Consent 5956-1 and therefore contravened section 15(1)(b) of the
Resource Management Act 1991.

10. Contravention of section 15(1)(b) of the Resource Management Act 1991 is an
offence under section 338(1)(a) of the Resource Management Act 1991.

11. This notice has been issued to you to require you to take the action as set out in
clauses 1 to 4 because in the opinion of the enforcement officer that issued this
notice, this action is necessary to ensure compliance by you/on your behalf with
section 15(1)(b) of the Resource Management Act 1991/regulations/a rule in a
plan/a proposed plan/a resource consent and also necessary to
avoid/remedy/mitigate any actual/likely adverse effect on the environment relating
to any land of which you are the owner/occupier.

If you do not comply with this notice, you may be prosecuted under section
338 of the Resource Management Act 1991 (unless you appeal and the notice is
stayed as explained below), or an infringement notice may be served on you
under section 343C of the Resource Management Act 1991.

You have the right to appeal to the Environment Court against the whole or any part
of this notice. If you wish to appeal, you must lodge a notice of appeal in form 49
with the Environment Court within 15 working days of being served with this notice.

An appeal does not automatically stay the notice and so you must continue to comply
with it unless you also apply for a stay from an Environment Judge under section
325(3A) of the Resource Management Act 1991 (see form 50). To obtain a stay, you
must lodge both an appeal and a stay with the Environment Court.



You also have the right to apply in writing to Taranaki Regional Council to change or
cancel this notice in accordance with section 325A of the Resource Management Act
1991.

The Taranaki Regional Council authorised the enforcement officer who issued
this notice. Its address is:

Taranaki Regional Council
Private Bag 713
Stratford 4352

Phone: (06) 765 7127
Facsimile: (06) 765 5097

The enforcement officer is acting under the following authorisation:

A warrant of authority issued by the Taranaki Regional Council, pursuant to section
38 of the Resource Management Act 1991, authorising the officer to carry out
specified functions and powers as an enforcement officer under the Resource
Management Act 1991 including issue of abatement notices.

John Cooper
Enforcement Officer
Taranaki Regional Council
Warrant No. 174

02 October 2012



12 Aug 13 04:15p Wards

06274310 p.1
l Inspection Notice I
(under section 332 of the Resaurce Manégemenl Act 1981) \_/\\
Name: Waikaikai Farms Limited RTa ralr} d kl |
egicnal Loundcli
Fostal Address: 78 Lower Manutahi Road, R D 2, PATEA 4598 9
Inspection Number: B293841076
Inspection Officei Jehn Cooper
inspection Date/Time: 17 January 2013 11:24am
inspection Type: Compliance Monitoring Insp.
Catchment: Mangaroa
Location in respect of notice: Lower Manutahi Road, Manutahi
Type of Works: Laandfarm
Weather Conditicns: Fine & Windy

Conseals:
Expiry inspection Result Purpose

G661 1-Jun-2016  Complies Tc discharge drilling wastes from hydrocarbon axplaraticn and production
activities, and oily wastes from wellsites, onto and into land via landfarming

The following was found to be occurring: Wind west, speed 4, no objectionable odours were found during the inspection.
Two lined pits at the site contain waste materials, the main mud pit had plenty of freeboard and was free of surface oils, the
oily waste pil conlained turhid liquid with a very small amount of windblown surface oil and blackened vegetation around the
fringes. The area where muds have been spread were inspected, very little mud was found within the scil profile in the
majority of areas inspected, some small areas have had poor pasture sirike and more mud was present in these areas. It
was outlined by the consent holder that no materials have been received recently and no clients are currently ‘on the books'
te viilize the disposal area.

The following action is to be taken:

Further Action: Nil
Cecupler Present. Yes
Notice Defivered To: By Mail
e ———— s ol g - — 3 i

Working with people|caring for Taranaki




13 Aug 1304:15p Wards

06274310 p.2
{ Inspection Notice I
{under section 332 of the Resource Maragement Act 1991) %‘\‘
[Name: T Waikaikai Farms Limited , RTa ralrga k l i
2g10
Postal Address: 78 Lower Manulahi Road, R D 2, PATEA 4598 | glonalt-otn
inspection Number: B301453682
Inspection Officer: John Cooper
inspection Date/Time: 2 Aprii 2013 12:00pm
inspection Type: Compliance Monitoring 'nsp.
Catchment: Mangaroa

Location in respect of notice: 156 Marawapou Road, Manutahi

Tvpe of Works: Landfarm
W _ither Conditions: Fine
2 ¥ T N : —
Consents:
Expiry fnspection Resuli Prirpose
59561 1.Jun-2016  Complies To discharge drilling wastes from hydrocarbon exploration and production

activities, and oily wastes from wellsites, onfo and inte land via landfarming

The following was found to be occurring: Wind North, speed 2-2. no obiectionable odours were faund beyond the site
houncary, all pits containing material were iinec and found 10 have plenty of ireeboard available, the liquid inside all ofthe  §
pits was found 1o be dark with very little visible surface oiling. The area where muds have previously been apnlied had good §
pasture cover. No recent disposal has occurred af the site and no sources of mud have as ye! been arranged.

The foliowing action is to be taken

Further Action. MNil

Qceupier Present. Yes

Not'ea Delivered To: By Mail
. -

AV | T
oo _ A7)
Signed - P N T .
war@nt o, 174

Working with people|caring for Taranaki




13 Aug 13 04:15p Wards 06274310 3
kS < (Y p.\.

Inspection Notice -~ @\
el &=

(under section 332 of the Resource Management Act 1991) I
Taranaki

Narne: Waikaikai Farms Limited Regiona{ Councit
Postal Address: 78 Lower Manutahi Road, R C 2, PATEA 459¢&
Inspection Number! B311038718
inspection Officer. John Cooper
inspection Date/Time: 8 July 2013 10:45am
Inspection Type: Cempliance Maonitoring Insp.
Cafetiment: Mangaroa
Loration in respect of rictice: Lower Marutahi Road, Manutahi
Type of Works: Land farm
i Weather Conditions: Fine & Windy
I — ] — — e e - — - — e — —a —  ——— o —
Consents.
: Expiry inspeciion Result Purpose
59661 1-Jun-2016 Compglies Te discharge drilling wastes from hydrocarbon exploration and production

activilies, and oily wastes from welisites, anlo 2nd intc land via landfarming

The following was found to be accurring: Wind west, speed 4, no objectionable aodours or visible emissions were found
during the inspection, hydrocarbon edours noted down-wind of pits. Two lined pits at the site contain materials, liners
appeared in good repair, surface crude/waxy oils present in beth pits, the oily portion of the material was transferred from
the larger pit into the smaller one using a digger bucket and the liquid portion was pumped back inte the larger pit.
Discussions held with site owner with regard to nctification and sampling requirements, it was outlined that a representative
sample was takers when the material was delivered, approximatelv 14 cubic metres were stockpiled a1 the site
Reqguirements of spreading activities discussed, condition relaiing to spreading of materials within one year nf being bought
onto site, as very little mud is present it may be necessary to delay spreading until more mud has been siockpiled to mix

| with the liquids. Areas where muds have beer applied were inspected, pasture appeared heclthy, limited regrowth in a few
small areas, some muds identified within the soil profile and some migraiing to the surface, no animals have grazed the l
| area as yet but it has been previously mowed, chicken sheac fertiliser has been added lo the area also. Discussions being R
neld with a company who may be uiibsing the disposal site, also discussing the possibility of transferring the resource
censent into their names, it was re-iterated to Peter that in the interim it is essential that all required notifications and
sampling oceur.

=4
The following action is to be taken: .|
Further Action: Nil
Creupser Present: Yes
Notice Delivered To: By Mai! N
/
e < ———— e ——
oA
Signed: SN i -

Warrant No. 174"

17 £loten Road - Private Bag 713 Swravford 4332 Newy Faglor Working with people|caring for Taranaki
T ng IRS 7127 B-‘iﬁ ';:-'~ :J'-"' AR Q“_ qu-Q "

pmber i veu: rep
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INFRINGEMENT OFFENCE REMINDER NOTICE
Section 343C(4), Resource Management Act 1991

NOTICE NUMBER: 275

ENFORCEMENT AUTHORITY ENFORCEMENT OFFICER IDENTIFICATION
Taranaki Regional Council 131

47 Cloten Road, Stratford OR

Private Bag 713, Stratford

TO: Waikaikai Farms Limited of 78 Lower Manutahi Road, RD 2, Patea 4598

You are alleged to have committed an infringement offence against the Resource Management
Act 1991, as follows:

Details of alleged infringement offence
Section of Resource Management Act 1991 contravened: Section 9(2)(a)

Nature of infringement: Use of land, namely the discharge of drilling wastes onto land, in a
manner that contravenes a regional rule, when the use was not expressly allowed by a
resource consent.

Location: Lower Manutahi Road, Manutahi
Date: 18 April 2012 Approximate time: 2.00pm

THE FEE FOR THIS INFRINGEMENT IS $300.00
Payment of infringement fee

The infringement fee was payable to the enforcement authority within 28 days after 25 May
2012.

The infringement fee remains payable to the enforcement authority at Taranaki Regional
Council, 47 Cloten Road, Stratford, Private Bag 713, Stratford.

The contact details of the enforcement authority are as follows: Taranaki Regional Council, 47
Cloten Road, Stratford, Private Bag 713, Stratford. Phone: 06 765 7127 Fax: 06 765 5097.

Payments by cheque should be crossed “Not Transferable”.

Signature of enforcement officer

Service details
(To be provided for filing in court)
Infringement notice served by on
Reminder notice served by at on
IMPORTANT
Please read the summary of rights printed on the next page
Document No: 1050379



INFRINGEMENT NOTICE NOTICE NUMBER 275

(Issued under the authority of section 343C of the
Resource Management Act 1991)

ENFORCEMENT AUTHORITY ENFORCEMENT OFFICER
IDENTIFICATION

Taranaki Regional Council 131

47 Cloten Road, Stratford

Private Bag 713, Stratford

Phone: 06 765 7127

Fax: 06 765 5097

TO:  Waikaikai Farms Limited of
78 Lower Manutahi Road, RD 2, Patea 4598
You are alleged to have committed an infringement offence against the Resource
Management Act 1991, as follows:
Details of Alleged Infringement Offence
Section of Resource Management Act 1991 contravened: Section 9(2)(a)
Nature of infringement:

Use of land, namely the discharge of drilling wastes onto land, in a manner that contravenes
a regional rule, when the use was not expressly allowed by a resource consent.

Location: Lower Manutahi Road, Manutahi
Date: 18 April 2012 Approximate time: 2.00pm
THE FEE FOR THIS INFRINGEMENT IS $300.00

Payment of Infringement Fee

The infringement fee is payable to the enforcement authority within 28 days after 25 May
2012.

The infringement fee is payable to the enforcement authority at: 47 Cloten Road, Stratford,
or Private Bag 713, Stratford

The contact details of the Taranaki Regional Council are as follows: 47 Cloten Road,
Stratford. Private Bag 713, Stratford. Phone: 06 765 7127 Fax: 06 765 5097.

Payments by cheque should be crossed "Not Transferable”.

Signature of Enforcement Officer

IMPORTANT

PLEASE READ SUMMARY OF RIGHTS PRINTED OVERLEAF
Document No: 1050359



SUMMARY OF RIGHTS

Note: If, after reading this summary, you do not understand anything in it, you should
consult a lawyer immediately.

Payment

1

If you pay the infringement fee within 28 days after the service of this notice, no
further action will be taken against you in respect of this infringement offence.
Payments should be made to the enforcement authority at the address shown on
the front of this notice.

Note: If, under section 21(3A) or (3C)(a) of the Summary Proceedings Act 1957,
you enter or have entered into a time to pay arrangement with an informant in
respect of an infringement fee payable by you, paragraphs 3 and 4 below do not
apply and you are not entitled either to request a hearing to deny liability or to ask
the Court to consider any submissions (as to penalty or otherwise) in respect of the
infringement.

Further Action

2

If you wish to raise any matter relating to circumstances of the alleged offence, you
should do so by writing a letter and delivering it to the enforcement authority at the
address shown on the front of this notice within 28 days after the service of a
reminder notice in respect of the offence.

If you deny liability and wish to request a hearing in the District Court in respect of
the alleged offence, you must, within 28 days after the service of a reminder notice
in respect of the offence, deliver to the enforcement authority at the address shown
on the front page of this notice a letter requesting a Court hearing in respect of the
offence. The enforcement authority will then, if it decides to commence court
proceedings in respect of the offence, serve you with a notice of hearing setting out
the place and time at which the matter will be heard by the Court.

Note: If the Court finds you guilty of the offence, costs will be imposed in addition to
any penalty.

If you admit liability in respect of the alleged offence but wish to have the Court
consider submissions as to penalty or otherwise, you must, within 28 days after the
service of a reminder notice in respect of the offence, deliver to the enforcement
authority at the address shown on the front page of this notice a letter requesting a
hearing in respect of the offence AND in the same letter admit liability in respect of
the offence AND set out the submissions that you would wish to be considered by
the Court. The enforcement authority will then, if it decides to commence court
proceedings in respect of the offence, file your letter with the Court. There is no
provision for an oral hearing before the Court if you follow this course of action.

Note: Costs will be imposed in addition to any penalty.

Non-payment of Fee

5

If you do not pay the infringement fee and do not deliver a letter requesting a
hearing within 28 days after the service of this notice, you will be served with a
reminder notice (unless the enforcement authority decides otherwise).

If you do not pay the infringement fee and do not deliver a letter requesting a
hearing in respect of the alleged infringement offence within 28 days after the
service of the reminder notice, you will become liable to pay COSTS IN ADDITION
TO THE INFRINGEMENT FEE (unless the enforcement authority decides not to
commence court proceedings against you).

Defence

7

You will have a complete defence against proceedings relating to the alleged
offence if the infringement fee is paid to the enforcement authority at the address



8A

shown on the front page of this notice within 28 days after the service of a reminder
notice in respect of the offence. Late payment or payment made to any other
address will not constitute a defence to proceedings in respect of the alleged
offence.

(1)

(@)

@)

(4)

(1)

This paragraph describes a defence additional to the one described in
paragraph 7. This defence is available if you are charged with an
infringement offence against any of sections 9, 12, 13, 14, and 15 of the
Resource Management Act 1991.

You must prove either of the following to have the defence:
(@) that—

(1) the action or event to which the infringement notice relates
was necessary for the purposes of saving or protecting life or
health, or preventing serious damage to property, or
avoiding an actual or likely adverse effect on the
environment; and

(i)  your conduct was reasonable in the circumstances; and

(i)  you adequately mitigated or remedied the effects of the
action or event after it occurred; or

(b) that—

(1) the action or event to which the infringement notice relates
was due to an event beyond your control, including natural
disaster, mechanical failure, or sabotage; and

(i)  you could not reasonably have foreseen or provided against
the action or event; and

(i)  you adequately mitigated or remedied the effects of the
action or event after it occurred.

Subparagraph (2) does not apply unless—
@) you deliver a written notice to the enforcement agency; and
(b) in the notice, you—

(1) state that you intend to rely on subparagraph (2)(a) or (b);
and

(i)  specify the facts that support your reliance on subparagraph
(2)(a) or (b); and

(c) you deliver the notice—
(i)  within 7 days after you receive the infringement notice; or
(i)  within a longer period allowed by a District Court.

If you do not comply with subparagraph (3), you may ask the District Court
to give you leave to rely on subparagraph (2)(a) or (b).

This paragraph describes a defence additional to those described in
paragraphs 7 and 8. This defence is available if—

€)) you are—
(1) a principal; or
(i)  an employer; or

(i)  the owner of a ship; and



8B

()

3)

(1)

(2)

(b) you may be liable for an offence alleged to have been committed
by—

()  your agent; or
(i)  your employee; or
(i)  the person in charge of your ship.

If you are a natural person, including a partner in a firm, you must prove
either of the following to have the defence:

(@) that you—

0] did not know, and could not reasonably be expected to have
known, that the offence was to be, or was being, committed;
and

(i)  took all reasonable steps to remedy any effects of the act or
omission giving rise to the offence; or

(b) that you took all reasonable steps to—
(1) prevent the commission of the offence; and

(i)  remedy any effects of the act or omission giving rise to the
offence.

If you are not a natural person (for example, you are a body corporate), you
must prove either of the following to have the defence:

(a) that—

(1) neither the directors (if any) nor any person involved in your
management knew, or could reasonably be expected to
have known, that the offence was to be, or was being,
committed; and

(i)  you took all reasonable steps to remedy any effects of the
act or omission giving rise to the offence; or

(b) that you took all reasonable steps to—
(1) prevent the commission of the offence; and

(i)  remedy any effects of the act or omission giving rise to the
offence.

This paragraph describes a defence additional to the defences described in
paragraphs 7, 8, and 8A. This defence is available if you are charged with
an infringement offence against section 15A(1)(a) of the Resource
Management Act 1991 (relating to dumping waste or other matter in the
coastal marine area from a ship, aircraft, or offshore installation).

In order to have the defence, you must prove all of the following in relation
to the act or omission that is alleged to constitute the offence:

€)) that the act or omission was necessary—
0] to save or prevent danger to human life; or

(i)  to avert a serious threat to any ship, aircraft, or offshore
installation; or

(i)  in the case of force majeure caused by stress of weather, to
secure the safety of any ship, aircraft, or offshore installation;
and



(b)

(©)

(d)

that the act or omission was a reasonable step to take in all the
circumstances; and

that the act or omission was likely to result in less damage than
would otherwise have occurred; and

that the act or omission was taken or omitted in such a way that
the likelihood of damage to human or marine life was minimised.

8C () This paragraph describes a defence additional to the defences described in
paragraphs 7, 8, 8A, and 8B. This defence is available if you are charged
with an infringement offence against section 15B(1) or (2) of the Resource
Management Act 1991 (relating to certain discharges of a harmful
substance, a contaminant, or water in the coastal marine area from a ship
or offshore installation).

(2) You must prove either of the following to have the defence:

(@)

(b)

that the harmful substance, contaminant, or water was discharged
for the purpose of securing the safety of a ship or an offshore
installation, or for the purpose of saving life and that the discharge
was a reasonable step to effect that purpose; or

that the harmful substance, contaminant, or water escaped as a
consequence of damage to a ship or its equipment or to an
offshore installation or its equipment, and—

0] such damage occurred without your negligence or deliberate
act; and

(i)  as soon as practicable after that damage occurred, all
reasonable steps were taken to prevent the escape of the
harmful substance, contaminant, or water or, if any such
escape could not be prevented, to minimise any escape.

Queries/Correspondence

9 When writing or making payment of an infringement fee, please indicate—

(@)
(b)
(©)

(d)

The date of the infringement offence; AND
The infringement notice number; AND

The identifying number of each alleged offence and the course of
action you are taking in respect of it (if this notice sets out more
than 1 offence and you are not paying all the infringement fees for
all the alleged offences); AND

Your full address for replies (if you are not paying all the
infringement fees for all the alleged offences).

FULL DETAILS OF YOUR RIGHTS AND OBLIGATIONS ARE SET OUT IN SECTIONS
340 TO 343D OF THE RESOURCE MANAGEMENT ACT 1991 AND SECTION 21 OF
THE SUMMARY PROCEEDINGS ACT 1957.

NOTE: ALL PAYMENTS, ALL QUERIES, AND ALL CORRESPONDENCE REGARDING
THIS INFRINGEMENT MUST BE DIRECTED TO THE ENFORCEMENT AUTHORITY AT
THE ADDRESS SHOWN.



No. 11875
Document: 1103575

ABATEMENT NOTICE UNDER SECTIONS 322 & 324 OF THE
RESOURCE MANAGEMENT ACT 1991

To: Peter Ward
Waikaikai Farms Limited
78 Lower Manutahi Road
RD 2 Patea 4598

Taranaki Regional Council gives notice that you must take the following action:

1. Ensure no further drilling mud waste is taken in the pre-existing pit area to ensure
compliance with Resource Consent 5956-1.

2. Ensure groundwater bores are installed and sampled prior to the landfarming of
existing drilling muds to ensure compliance with Resource Consent 5956-1.

3. Ensure the oily waste portion of the drilling mud is separated and discharged into
the oily waste pit for later disposal to ensure compliance with Resource Consent
5956-1.

4. Upon completion of the required actions listed above, ensure the materials
currently within the pit area are landfarmed as soon as practicable to ensure
compliance with Resource Consent 5956-1.

The location to which this abatement notice applies is:

46-78 MANUTAHI RD MANUTAHI
LOTS12&4DP 7139 LOTS 2 & 12 DP 14551 & SEC 742 PATEA DIST BLK | CARLYLESD

You must comply with this abatement notice within the following period:
02 December 2012.

You must continue to comply with this abatement notice after that date.

This notice is issued under:

Section 322(1)(b)(ii) of the Resource Management Act 1991, which states that:

(1) An abatement notice may be served on any person by an enforcement officer—

(b) Requiring that person to do something that, in the opinion of the
enforcement officer, is necessary to ensure compliance by or on behalf of
that person with this Act, any regulations, a rule in a plan or a proposed
plan, or a resource consent, and also necessary to avoid, remedy, or
mitigate any actual or likely adverse effect on the environment—

(i) Relating to any land of which the person is the owner or occupier.



The reasons for this notice are:

5. Scientific Officer, David Olson visited the property on 29 August 2012 and found
that:
e The best practicable option for the storage and disposal of drilling
muds had not been adopted.

6. Special condition 3 of Resource Consent 5956-1 states:

3. The consent holder shall at all times adopt the best practicable option, as
defined in section 2 of the Resource Management Act 1991, to prevent or
minimise any adverse effects on the environment from the exercise of this
consent.

7. At the time of inspection special condition 3 of Resource Consent 5956-1 was
being contravened.

8. Section 15(1)(b) of the Resource Management Act 1991 prohibits the discharge
of contaminants onto or into land in circumstances which may result in that
contaminant entering water unless the discharge is expressly allowed by a
national environmental standard or other regulations, a rule in a regional plan, or
a resource consent.

9. The discharge of drilling mud, discovered on 29 August 2012 was not allowed by
Resource Consent 5956-1 and therefore contravened section 15(1)(b) of the
Resource Management Act 1991.

10. Contravention of section 15(1)(b) of the Resource Management Act 1991 is an
offence under section 338(1)(a) of the Resource Management Act 1991.

11. This notice has been issued to you to require you to take the action as set out in
clauses 1 to 4 because in the opinion of the enforcement officer that issued this
notice, this action is necessary to ensure compliance by you/on your behalf with
section 15(1)(b) of the Resource Management Act 1991/regulations/a rule in a
plan/a proposed plan/a resource consent and also necessary to
avoid/remedy/mitigate any actual/likely adverse effect on the environment relating
to any land of which you are the owner/occupier.

If you do not comply with this notice, you may be prosecuted under section
338 of the Resource Management Act 1991 (unless you appeal and the notice is
stayed as explained below), or an infringement notice may be served on you
under section 343C of the Resource Management Act 1991.

You have the right to appeal to the Environment Court against the whole or any part
of this notice. If you wish to appeal, you must lodge a notice of appeal in form 49
with the Environment Court within 15 working days of being served with this notice.

An appeal does not automatically stay the notice and so you must continue to comply
with it unless you also apply for a stay from an Environment Judge under section
325(3A) of the Resource Management Act 1991 (see form 50). To obtain a stay, you
must lodge both an appeal and a stay with the Environment Court.



You also have the right to apply in writing to Taranaki Regional Council to change or
cancel this notice in accordance with section 325A of the Resource Management Act
1991.

The Taranaki Regional Council authorised the enforcement officer who issued
this notice. Its address is:

Taranaki Regional Council
Private Bag 713
Stratford 4352

Phone: (06) 765 7127
Facsimile: (06) 765 5097

The enforcement officer is acting under the following authorisation:

A warrant of authority issued by the Taranaki Regional Council, pursuant to section
38 of the Resource Management Act 1991, authorising the officer to carry out
specified functions and powers as an enforcement officer under the Resource
Management Act 1991 including issue of abatement notices.

John Cooper
Enforcement Officer
Taranaki Regional Council
Warrant No. 174

02 October 2012
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Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Well GND2290

Date: 22-09-2012

Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Drilled to 15m into wet sands and no formation change at TD

Note: BTW to survey in ground elevations & GPS well locations

J Alloy Cast Lockable 150mm Toby

< Steel pipe 150mm O/D above ground level 300mm

6mm vent|-> <& Riser pipe 250mm above ground level
e M
< Concrete 300mm thick
P ¥
5 WA B
C
R
1 3.5m Benseal
S
50mm Risq\ -> W
E
R T
< 0.2 Dried washed fine sand
¥
5m Overall ===
Length Of | G | === Grade 6 Washed Gravel Chip 3.3m
Well R | ==
from grouf A & 1m/ 0.5 Slotted PVC Screen with Filter Sock
level V| ==
E |-
L | ==
< < Unperforated sump
1T

End Cap with 1mm drain hole
Monitoring Wells Installed By Strata Drilling Services Ltd  23/09/2012

Drilling Formations

0 to 15m loose Soft Fine Sands

Tagged bottom of screen 5.6 top of riser pipe

Water Table @ 3.0m dipped by Strata on 25-10-2012

Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2291

Date: 22-09-2012
Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger
Note: BTW to survey in ground elevations & GPS well locations

{4 Alloy Cast Lockable 150mm Toby

6mm vent|-> & Riser pipe 250mm above ground level
s Ny
< Concrete 300mm thick
P
B A B
C
R 3.5m Benseal
|
50mm RisqiiW -> W
S
E T
| R | < 0.2 Dried washed fine sand
¥
7m Overall ===
Length Of | G | === Grade 6 Washed Gravel Chip 3.3m
Well R [
A <3m/ 0.5 Slotted PVC Screen
v |-
E |-
L=
<« <& Unperforated sump
T

End Cap with 1mm drain hole

Monitoring Wells Installed By Strata Drilling Services Ltd 25/09/2012

Drilling Formations

0-1.3m Sand

1.3m to 6.5m Clay

6.5m to 10m Soft Peat

Tagged bottom of screen 7.870 top of riser pipe
Water Table @ 4.7m dipped by Strata on 26-10-2012

< Steel pipe 150mm O/D above ground level 300mm



Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2292

Date: 6-06-2012

Hole Drilled With Tractor Rig From 0 to 8m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Note: BTW to survey in ground elevations & GPS well locations

J Alloy Cast Lockable 150mm Toby

< Steel pipe 150mm O/D above ground level 300mm

6mm vent|-> <& Riser pipe 250mm above ground level
e Ny
< Concrete 300mm thick
P ¥
B WA B
C
R 3.5m Benseal
|
50mm Risqaae > W
S
E T
| R | < 0.2 Dried washed fine sand
¥

7m Overall ==
Length Of | G | === Grade 6 Washed Gravel Chip 3.3m
Well R | ==

A <3m/ 0.5 Slotted PVC Screen

v |-

E |-

L | ==

< < Unperforated sump
/r\

End Cap with 1mm drain hole
Monitoring Wells Installed By Strata Drilling Services Ltd 22/09/2012
Drilling Formations
0-1.3m Sand

1.3m to 8m Clay Soft Sandy Clay

Tagged bottom of screen 7.350 top of riser pipe
Water Table @ 4.775m dipped by Strata on 26-10-2012

I

Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2293

Date: 26-09-2012

Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Note: BTW to survey in ground elevations & GPS well locations

{4 Alloy Cast Lockable 150mm Toby

6mm vent

Riser pipe 250mm above ground level

i

Concrete 300mm thick

3.5m Benseal

~—>mwnZ2mol

< 0.2 Dried washed fine sand
¥

7m Overall ==
Length Of [ G | == Grade 6 Washed Gravel Chip 3.3m
Well R [ ===

A <3m/ 0.5 Slotted PVC Screen

v |-

E |-

L=

< < Unperforated sump
/r\

End Cap with 1mm drain hole
Monitoring Wells Installed By Strata Drilling Services Ltd 17/04/2012
Drilling Formations
0-7.5 Sand

7.5m to 10m Silty Mudstone

Tagged bottom of screen 1.610 top of riser pipe
Water Table @ 5.930 dipped by Strata on 26-10-2012

< Steel pipe 150mm O/D above ground level 300mm



Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2294

Date: 27-09-2012

Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Note: BTW to survey in ground elevations & GPS well locations

J Alloy Cast Lockable 150mm Toby

< Steel pipe 150mm O/D above ground level 300mm

6mm vent|-> <& Riser pipe 250mm above ground level
e Ny
< Concrete 300mm thick
P ¥
B WA B
C
R 6.5m Benseal
|
50mm Risqaae > W
S
E T
| R | < 0.2 Dried washed fine sand
¥

10m Overall | ==
Length Of| G | === Grade 6 Washed Gravel Chip 3.3m
R|=
A <3m/ 0.5 Slotted PVC Screen With Sock
v |-
E |-
L | ==
< < Unperforated sump
/r\

End Cap with 1mm drain hole

Monitoring Wells Installed By Strata Drilling Services Ltd 17/04/2012

Drilling Formations

0- 4.5 Sand

4.5m to 4.85 Layer Of Peat

4.85 To 7m Sand

7m To 8m Silty Mudstone

8m To 9.8m Soft Clay Tagged bottom of screen 10.2 top of riser pipe

9.8m To 10m Sand Water Table @ 1.920 dipped by Strata on 26-10-2012
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EXECUTIVE SUMMARY

1. Waste products (rock cuttings and drilling muds) from the oil exploration
industry in Taranaki are being incorporated into re-contoured formed
sand dunes and re-sown back to pasture (a process referred to as
Landfarming). This process is controlled by resource consents issued by
the Taranaki Regional Council. Three Landfarms have been completed to
date and are now being farmed commercially (2 under irrigation).

2. The drilling muds contain potential contaminants: petrochemical
residues, barium, heavy metals and salts. The question arises: are these
reformed soils ‘fit-for-purpose’ - in this case pastoral farming and
especially dairy farming.

3. As required by the consents regular soil samples were collected and
analysed during the disposal process. These results were summarised and
examined relative to the permitted limits for the various potential
contaminants.

4. The completed sites were visited and the pasture and soils inspected. Soil
and pasture samples were collected and analysed for all potential
contaminants. These results were compared to the properties of normal
New Zealand pastorals soils.

5. Itis concluded from this body of evidence that these modified soils are ‘fit
—for-purpose”. The concentrations of: nutrients (macro and micro), heavy
metals and soluble salts in these soils and pasture are similar to normal
New Zealand soils. The form of barium present is as environmentally
benign barite, and there is no evidence of accumulation of petrochemical
residues.

6. The process of Landfarming these otherwise very poor soils, together
with appropriate management (irrigation, fertiliser and improved
pastures) has increased the agronomic value of the land from about $3-
5000/ha to $30-40,000/ha.



BRIEF

The Taranaki Regional Council (TRC) has consented several oil
exploration companies to dispose of ‘drilling muds’ at several sites on
coastal sands around the region.

The drilling muds are initially stored at the sites and, after the sand dunes
have been levelled, this material is applied to the surface (at < 100mm
thick) and then incorporated into the re-contoured sandy soils (at a
minimum depth of 250mm depth). Once this process is completed the
modified soils are fertilised (not more the 200 kg N/ha) and sown down
to clover-based pasture. This whole process is controlled by criteria set
out in resource consents.

Three sites (referred to as landfarms) have been completed to date and
are currently being used for pastoral farming. One site (Browns,
commenced 2006, completed 2011) is not irrigated and runs dry stock.
The other 2 sites (Schrider, commenced 2004, completed 2010, and
Geary, commenced 2001, completed 2006) are under pivot irrigation and
used for dairy farming. Note there is a small area at the Geary site, which
is not irrigated.

The TRC has retained agKnowledge Ltd to determine whether these
landfarms are “fit for purpose”, in this case fit for pastoral farming and in
particular dairying.

Specifically this brief excludes any consideration as to the off-site effects
of the landfarms (possible movement of contaminants via runoff or
leaching) and does not consider whether the compliance criteria set out
in the consents were met or otherwise.

METHODOLOGY

6.

Drilling muds consist of a) the cuttings (mainly solid) of the underlying
strata of rocks from the drill bit b) drilling fluids (mud and slurry used to
either lubricate the drilling process or to control the in-well pressure.
This includes barium sulphate which is used as a wetting and weighing
agent and c) drilling wastes (liquid) containing well water and
petrochemical residues. There are 3 classes of drilling fluids: water-
based, (WBM), oil based (OBM) and synthetic (SBM) (Taranaki Regional
Council, undated, ref: PCDOCS\FRODO\98943\1).

Given the general composition of the drilling muds, this report
investigates the following aspects of the completed landfarms:

a. What is the current soil fertility of the modified soils with respect
to growing clover-based pasture for ruminants and in particular
dairy cows?



b. What are the heavy metal and barium concentrations in the soils
and pastures and are their any implications for soil, pasture and
animal health and production?

c. Are there any petrochemical residues in the soils and pasture,
which may affect soil, plant and animal health?

8. Two sites, Geary and Schrider, were visited on July 4 2013 and soils
samples (0-75mm - the standard depth for determining soil fertility) and
mixed-pasture samples were collected for an initial investigation, using
the standard sampling protocols.

9. The 3 completed landfarms were visited on 5 August 2013 and on this
occasion two sets of soil (0-75mm) and mixed pasture samples were
collected from the following sites: Schrider (irrigated), Geary (irrigated
and non-irrigated) and Brown (non-irrigated). One set were sealed in
clip-tight plastic bags for analysis of petroleum hydrocarbon (PCH)
residues and the other set were used to determine the concentrations of
the full suit of elements including the macro, micro and heavy metals plus
barium.

10. The TRC provided the full records of the soil tests (0-250mm) undertaken
as per the consents, during the process of disposal of the drilling muds, at
each site. This data was summarized.

11. Throughout this the report the criteria for the safe disposal of heavy
metals, barium and petroleum hydrocarbons (as set down by a number of
authorities) are used as part (other matters are also considered) of the
assessment process. In applying these criteria it is assumed that they have
been set at levels to ensure the protection of soil, pasture, animal and
human health.

RESULTS
Pasture Assessment
At the time of the second site visit (5 August 2013) the pastures were assessed as

follows:

Table 1: Visual assessment of the pastures at the three sites.

Site Assessment Rating

Ryegrass dominant pasture, vigorous. Very little clover
some showing signs of potassium deficiency. Excreta

Schrider (irrigated) patches obvious. Some flats weeds and poor pasture 6/10
grasses.
; : o
Geary (irrigated) Vigorous ryegrass pasture with about 20% clover. 8/10

Excreta patches not apparent. Very few weeds.

Assorted weeds abundant, excreta patches prominent,
Geary (non-irrigated) | Some low value browntop and Yorkshire fog. Ryegrass 2/10
and clover only in excreta patches.

Assorted weeds abundant, excreta patches prominent,

Ryegrass and clover only in excreta patches. 2/10

Brown (non-irrigated)




Importantly, there were abundant earthworm casts on all sites indicating
considerable soil biological activity. The earthworm can be regarded as the
‘canary in the mine’ with respect to soil biological activity.

Soil Properties

The general properties of the modified soils (0-75mm, the standard depth for
soil fertility assessment) are given in Table 2 and indicate low levels of cation
exchange capacity (CEC), anion storage capacity (ASC), organic matter (OM) and
organic Nitrogen (ON), reflecting their sandy nature and past history (low
quality pasture). The amounts of soluble salts (SS) and the exchangeable sodium
percentage (referred to in the documentation incorrectly as the sodium
absorption, SAR) are low and the soil calcium (Ca) and Sodium (Na) levels are
consistent with the normal levels found in pastoral soils.

Table 2: Soil chemical properties (0-75mm) at the three landfarms sites.

CEC Ca Na
ASC OM ON SS SAR
Site (me/100 o o o o (MAF (MAF o

gm) (%) (%) (%) (%) units) units) (%)
Schrider 9 11 2.6 0.13 0.01 7 7 1.1
Geary 7 11 2.2 0.16 0.02 5 10 2.0
Irrigated
Geary
Non 9 16 3.5 0.21 0.02 6 7 1.2
irrigated
Brown 9 34 3.4 0.14 0.01 6 4 0.6
Typical 10-30 20-80 5-20 0.1-04 ?)(_)?50 5-20 3-10 1-2

As required by the consent agreements, routine soil testing (0-250mm) was
undertaken on all three sites during the process of disposal of the drilling muds.
The results for each site are summarized in Tables 3 a,b,c:

Table 3a. Chemical characteristics of the soil (0-250mm) at the Schrider site during disposal.

. No. . Limit! & No. over
Soil Property samples Average Max Min units limit

Conductivity 51 32<0.02 | 0.13 <0.02 | 400mS/m 0
(disposal)

Conductivity 53 44 <0.02 13 <0.02 | 290mS/m 0
(expiry)

Soluble salts 53 43 <0.05 0.46 <0.05 0.25% 2
SAR 47 1.1 3.1 0.3 18 0
Sodium 31 482 790 310 460 g/m3 14
Chloride 50 145 1360 4 700g/m3 3

Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FROD0\98943\1.

Table 3b. Chemical characteristics of the soil (0-250mm) at the Geary site during disposal.

. No. . Limit'& No. over
Soil Property samples Average Max Min units limit

Conductivity 33 30 <0.02 0.37 <002 | 400mS/m 0
(disposal)

Conductivity 33 29<0.02 | 037 <002 | 290mS/m 0
(expiry)

Soluble salts 33 32 <0.05 0.13 <0.05 0.25% 0
SAR 38 1.0 3.7 0.1 18 0




Sodium 13 481 600 310 460 g/m3 7

Chloride 36 28 356 4 700 g/m3 0

Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FRODO0\98943\1.

Table 3c. Chemical characteristics of the soil (0-250mm) at the Brown site during disposal.

. No. . Limit'& No. over
Soil Property samples Average Max Min units limit

Conductivity .

(disposal) No given 400 mS/m 0
Conc%uctmty No given 290 mS/m 0
(expiry)

Soluble salts 5 all <0.05 <0.05 - 0.25 % 0
SAR 17 2.4 18 0.3 18 0
Sodium 17 80 530 7 460 g/m3 7?
Chloride 31 98 550 5.9 700 g/m3 0

Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FRODO0\98943\1.

The soil property which most frequently exceeded the limit was the soil Na
concentrations. The limit of 460 gm/m3 soil, is (assuming a soil bulk density of
about 1) equivalent to a MAF soil Na reading of about 20. Thus, while some
elevated soil Na levels were recorded during the disposal process the current
levels (0-75 mm) are normal (Table 2). This is also apparent in the SAR levels.
The likely reason for this is that Na (and the same applies to chloride) are very
mobile and will readily leach out of soils, especially sandy soils with a good
rainfall and under irrigation, noting that in the New Zealand situation Na and Cl
are environmentally benign.

In any case note that the problems that occur when soil Na levels are elevated
(loss of soil structure and impeded drainage together with plant sensitivity to
salinity) normally arise on heavy soils in arid climates. Furthermore, higher than
normal soil Na levels and hence better than normal pasture Na concentration
(see later) can only be beneficial to animal health in the New Zealand setting.

Soil Fertility

Soils

The soil tests (Table 4) indicate that, in terms of optimizing production from
clover-based pastures, the sites are deficient with respect to potassium (K) and
sulphur (S). The site with the best overall soil fertility is ‘Geary irrigated’ and this
is reflected in the superior pasture on this site (Table 1). The poor pasture on the
2 non-irrigated sites (Brown, Geary non-irrigated) can be explained by the lack
of irrigation resulting in moisture stress together with the poor underlying soil
fertility.

Table 4: Soil nutrient levels (0-75mm) at the three landfarms sites (units are as used in the
standard MAF soil testing protocol)

Site pH Olsen P K Sulphate S | OrganicS Mg
Schrider 6.0 24 2 4 3 23
Geary Irrigated 6.3 28 5 12 3 37
Geary
Non irrigated 6.2 38 7 6 3 22




Brown 6.6 22 2 8 4 13
Optimal! 5.8-6.0 35-40 7-10 10-12 10-12 8-10
Notes 1) assuming a high producing dairy farm

Pasture

The concentrations of macro (Table 5a) and micro (Table 5b) nutrients in the
mixed-pasture samples from the 4 sites are given below. Mixed-pasture analysis
provides information relating to the nutrient value of the pastures for, in this
case, ruminants.

Table 5a: Macronutrient concentrations (%) in mixed-pasture from the three sites for samples

collected 5 August 2013 (Figures in parenthesis are from samples collected 4 July 2013).

Site Pasture macronutrient concentration (%)
N P K S Mg Ca Na

Schrider 4.43 0.44 2.51 0.37 0.29 0.57 0.79

(2.66) (0.43) (1.69 (0.40) (0.38) (0.64) (1.11)
Geary 4.44 0.47 3.59 0.40 0.33 0.38 0.55
Irrigated
ﬁsz"y 3.92 0.46 3.62 0.37 0.30 0.39 0.54
irrigated | (411 (0.45) (2.73) (0.41) (0.31) (0.39) (0.45)
Brown 4.15 0.40 3.51 0.36 0.24 0.64 0.47
Typical 4.5-5.5 0.30-0.40 | 2.0-4.00 0.25-0.35 | 0.15-0.22 | 0.25-0.50 0.1-0.3

Table 5b: Micronutrient concentrations (ppm) in mixed-pasture from the three sites for samples

collected 5 August 2013 (Figures in parenthesis are from samples collected 4 July 2013).

Pasture micronutrient concentrations (ppm)

Site Mn Zn Cu Fe Co Mo Se B
Schrider 54 31 6.4 230 0.16 0.34 0.31 6.0
(58) (33) (6.3) (818) | (0.27) | (<0.05) | (0.48) (7.3
Geary 86 32 7.6 2057 0.87 0.59 0.14 9.7
Irrigated
ﬁg:‘l"y 79 28 9.2 1124 | 046 0.46 0.02 7.7
irvigated | (8% (34) (10.9) | (930) | (0.23) | (0.41) | (0.02) (7.5)
Brown 65 31 9.3 351 0.18 2.38 <0.01 6.9
Typical 20-50 | 10-20 5-10 45-65 %01‘2' 01-1.0 | >003 | 13-16

These results indicate that the nutrient levels in the pastures from these

landfarm sites are typical of New Zealand pastures except that:

a)

The pasture sodium (Na) levels are elevated due to enrichment from the

soils either from sea sprays or from the drilling muds. Either way this is of
no consequence and can only be a benefit to animal health.

b)

The manganese (Mn) and zinc (Zn) levels appear to the greater than

normal but are nevertheless not sufficiently high to give rise to animal
health problems.

The iron (Fe) levels are elevated. This is most likely due to contamination

from the soil as frequently occurs on ‘normal’ soils and in any case is of
little practical consequence.

d)

optimal health.

The cobalt (Co) and molybdenum (Mo) are above the minimum levels for




e) The selenium (Se) levels on 2 sites are below the minimum level for
optimal animal production as is frequently the case for many New
Zealand soils. This can be readily corrected with fertiliser Se.

The combined soil and pasture results suggest that there is nothing unusual
about the soils and pastures at these landfarms, relative to normal conditions,
which occur routinely throughout New Zealand. Furthermore, they indicate that
providing the soil fertility is optimised and there is little moisture stress (i.e. they
are irrigated), high quality productive and healthy clover-based pastures can be
grown on these landfarms.

If the constraints (soil fertility and moisture) were removed it should be possible
to grow at least 15 tonnes DM/ha annually, and assuming they are used for
dairying, would put the value of the landfarms at about $30-40,000/ha. In their
natural state (i.e. before land farming) they were growing low-quality feed and
used for dry-stock farming only. There original value would be about $3-
4000/ha.

Heavy Metals

Soil (Routine Sampling 0-250mm)

The results from the monitoring of the soils (0-250mm) during the process of
disposal of the drilling muds, as required under the consents, are summarized
for each site in Table 6 a, b, c:

In all cases the heavy metal concentrations were well below the guideline limits
set by the Ministry for the Environment (2003) for the disposal of biosolids.

Table 6a: Summary of heavy metal concentrations (ppm) in the soil (0-250mm) at the Schrider
site.

Element No. samples Average Max. Min. Limit!
As 47 46 < 22 4 <2 20
Cd 47 all <0.102 <0.10 - 1
Cr 50 15 23 8 600
Cu 50 13 25 9 100
Pb 50 3 23 1 300
Ni 50 8 11 5 60
Zn 50 71 100 33 300
Hg 41 all <0.012 <0.10 - 1

Note 1) from the Ministry for the Environment 2003
2) for some elements and on some occasions the results were reported at being less than
a given limit. It is not realistic in such cases to give an arithmetic mean and hence

some indication of the distribution of the results is recorded.

Table 6b: Summary of heavy metal concentrations (ppm) in the soil (0-250mm) at the Geary site.

Element No. samples Average Max. Min. Limit!
As 33 all < 22 <2 - 20
Cd 33 all <0.12 <0.10 - 1
Cr 33 15 20 8 600
Cu 33 17 32 7 100
Pb 33 14 48 1 300
Ni 33 7 11 5 60
Zn 33 72 113 33 300
Hg 33 all <0.12 <0.10 - 1




Note

1) from the Ministry for the Environment 2003
2) for some elements and on some occasions the results were reported at being less than
a given limit. It is not realistic in such cases to give an arithmetic mean and hence

some indication of the distribution of the results is recorded.

Table 6¢: Summary of heavy metal concentrations (ppm) in the soil (0-250mm) at the Brown site.

Element No. samples Average Max. Min. Limit!

As 24 17 <22 5 <2 20
Cd 24 22 <0.102 0.27 <0.10 1

Cr 24 11 19 7 600
Cu 24 21 41 15 100
Pb 24 3 8 1 300
Ni 24 6 10 4 60
Zn 24 74 120 49 300
Hg 24 all < 0.012 <0.10 - 1

Note 1) from the Ministry for the Environment 2003

2) for some elements and on some occasions the results were reported at being less than
a given limit. It is not realistic in such cases to give an arithmetic mean and hence
some indication of the distribution of the results is recorded.

The heavy metal concentrations in the soils (0-250mm), as measured during the
process of disposal, were all much less than the set limits, at all three sites.

Soil (normal pastoral soil levels)

The heavy metal concentrations in soils (0-100mm) from surveys conducted
from various regions of New Zealand under pasture and non-farmed land uses
are summarized in Appendix 1. The Table below (Table 7) compares these
typical concentrations (0-100mm) with those found at the three landfarm sites
(0-75mm).

Table 7: Comparison of the heavy metal concentrations (ppm) in typical New Zealand pastoral
and non-farmed soils (0-100mm) and in the soils (0-75mm) at the three sites; Schrider, Geary

and Brown.
Range in Site
mean/median
values in NZ Schrider Geary Brown?
Element farmed or Sample 12 Sample 22
(non-farmed) | Sample | Sample Sample

soils)! 12 22 irll'\i]g:t-ed irrli\]g(:ied Irrigated 1
Arsenic
(As) 3-9 (3-5) <2 <2 <2 <2 <2 2
Cadmium 0.1-0.8 (0.1-
(cd) 0.14) <0.1 0.11 <0.1 <0.1 <0.1 <0.1
Chromium | ¢ 16 12.1g) nd 11 nd 11 11 8
(Cr)
Eé’f)per 10-20 (10-16) nd 11 nd 20 13 21
Lead (Pb) 6-16 (9-16) 1.6 1.8 3.2 3 1.4 3.6
Nickel
(Ni) 4-14 (4-14) nd 5 nd 5 5 4
Zinc (Zn) 7-79 (28-66) nd 55 nd 53 57 57
Mercury 0.07-0.20
(Hg) (0.11-0.19) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Notes 1) from Appendix 1.

2) samples 1 collected 4 July 2013, samples 2 collected 8 August 2013.




The samples collected on the three landfarms (Schrider, Geary and Brown), were
from the depth 0-75mm (the normal depth for testing soil nutrients). The range
in the median and mean above, from the surveys, are for soils to a depth of 0-
100mm. Data from Waikato survey (Waikato Regional Council 2011) shows that
top-soils (0-100mm) are enriched relative to the sub-soils (100-200mm) for Cd,
Cr, Cu, Ni but not for the other heavy metals. Thus, the results above for the
landfarms (0-75mm) are likely to be elevated to some extend relative to the
typical ranges given in Table 7.

These results indicate that the soil heavy metal concentrations are at the low end
of the ranges for both farmed (dairying) and non-farmed soils (referred to in the
respective reports as either native, indigenous and background).

Pasture (normal levels)
The available information on the heavy metal concentrations in pastures in New
Zealand is summarized in Appendix 2.

Table 8: Heavy metal concentrations (ppm) in mixed-pasture from the three sites for samples
collected 5 August 2013 (Figures in parenthesis are from samples collected 4 July 2013).

Site Pasture heavy metal and barium concentrations (ppm)
As Cd Hg Pb Cr Ni Ba

Schrider <0.1 0.022 0.013 0.039 0.460 <1 42

(<0.1) (0.033) (0.028) (0.079) (<0.1) (<1) (33)
Geary <0.1 0.011 <0.01 0.072 0.750 <1 74
Irrigated
ﬁsz"y <0.1 0.025 0.011 0.102 0.600 <1 >100
irrigated (<0.10) (0.027) (0.029) (0.112) (0.160) (<1) (97)
Brown <0.1 0.073 0.011 0.104 0.520 <1 71
Typical? 0.07-0.24 | 0.03-0.29 na 0.10-1.8 | 0.31-0.49 | 0.10-0.20 na
Note 1) see Appendix 2

Consistent with the soil data, these results indicate that there is nothing unusual
about the heavy metal concentrations in the pastures from these landfarms
relative to normal levels reported for New Zealand pastures.

Barium

Barium sulphate (Barite) is used during the drilling process (Alberta
Environment 2009), as noted. This chemical form of barium is practically
insoluble and therefore environmentally benign, unlike other barium salts (e.g.
barium chloride and nitrate) (Menzies et al 2008). There are currently no
guidelines in New Zealand for the disposal of biosolids containing barite. The
Canadian Authorities (Alberta Environment 2009) have set remediation
guidelines for agricultural land at 10,000 ppm (Barite containing sites) and 750
ppm (non-barite sites).

Table 9 summarizes the soil barium (Ba) data (0-250mm) collected during the
disposal phase for the three sites.

Table 9: Total barium (Ba) concentrations (ppm) in the soils (0-250mm) at the three sites during
the disposal phase.
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Site No. Average Max Min Limit!? No.. over
samples limit
Schrider 54 528 5500 17 750 ppm 6
Geary 39 1265 5400 90 750 ppm 11
Brown 15 1860 3200 40 750 ppm 13
Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FROD0\98943\1.

This data suggests that the Ba limit (assuming a non-barite source of Ba) was
exceeded at some times, however none of the sites reached levels of 10,000 ppm
the guideline for barite sites.

The Alberta Environment (2009) guidelines specify a simply procedure to
determine whether barite is present at a specific site. If the extractable Ba (in
0.1M Calcium chloride at a 1:10 ratio) exceeds 250 ppm then it is assumed it is a
non-barite site. The results below show that the extractable Ba levels are well
below the 250-ppm limit leading to the conclusion that the only source of Ba at
these sites is the environmentally benign barite form.

Table 10. The concentrations of extractable and total barium (Ba) in soils and in pastures at the 3
landfarm sites

Site Extr?slt):;ll);e Ba Total Ba (ppm) Pasture Ba (ppm)
Schrider 24 7800 42 (33)
Geary (irrigated) 36 760 74
Geary (non-irrigated) 46 2400 >100 (97)
Brown 31 930 71

This being so, the limit for safe disposal (viz. < 10,000 ppm) applies and this was
never exceeded during the disposal process. This is consistent with the
measured Ba concentrations in the pastures (Table 8) which indicate levels in
the ppm range and not in the percent (%) range as might be expected for a
divalent cation such as calcium (Ca) or magnesium (Mg) (c.f. table 5a and 8).
This is consistent with the view that barite is not considered bioavailable
(Alberta Environment 2009).

Petroleum Hydrocarbons

Soils

The guidelines for the management of petrochemical hydrocarbons (PHC)
(Ministry for the Environment 2011) require the monitoring of 3 representative
types of PHCs:

a) TPH (Total Petroleum Hydrocarbons) in three classes: C7-C9, C10-C14
and C15-36.

b) BTEX: which includes benzene, toluene, ethyl-benzene and xylene.

c) PAH (Polycyclic aromatic hydrocarbons).

Levels of each PHC are set for screening purposes, meaning that if these levels
are exceeded, further investigation is recommended.
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The measured concentrations of these classes of PHC in the soil (0-250mm)
collected during the disposal process for each site are given in tables 11a,b,c

below:

Table 11a. Concentrations of various petroleum hydrocarbons (PHC) in the soils (0-250mm) at
the Schrider site.

PHC No. Average Max. Min Limit!? No: over
samples limit
TPH C7-C9 55 50< 8 12 <8 120 0
C10-C14 55 44< 20 5020 <10 58 3
C15-C36 55 21<30 19000 <30 4000 4
BTEX Benzene 43 13<0.05 0.26 <0.03 1.1 0
Toluene 43 35<0.06 3.23 <0.03 68 0
Ethylbenzene 43 35<0.05 1.93 <0.03 53 0
o-xylene 43 23<0.05 4.68 <0.03 48 0
mé&p-xylene 43 31<0.09 13 <0.05 48 0
PAH | Benzo[a]pyrene 37 12<0.02 0.07 <0.02 0.027 1
Napthelene 37 13<0.10 7.1 <0.10 7.2 0
Pyrene 37 30<0.09 0.72 <0.02 160 0
Note 1) screening limit set by Ministry for the Environment 2011

Table 11b. Concentrations of various petroleum hydrocarbons (PHC) in the soils (0-250mm) at

the Geary site.
PHC No. Average Max. Min Limit! No: over
samples limit
TPH C7-C9 32 all<8 <8 - 120 0
C10-C14 32 29<20 49 <10 58 0
C15-C36 32 17<30 1400 <30 4000 0
BTEX Benzene 28 25<0.05 0.20 <0.05 1.1 0
Toluene 28 25<0.06 0.20 <0.05 68 0
Ethylbenzene 28 25<0.05 0.20 <0.05 53 0
o-xylene 28 21<0.05 0.13 <0.02 48 0
m&p-xylene 28 25<0.09 <0.20 <0.05 48 0
PAH | Benzo[a]pyrene 19 16<0.02 0.40 <0.02 0.027 1
Napthelene 19 18<0.10 0.12 <0.02 7.2 1
Pyrene 19 18<0.09 0.19 <0.02 160 0
Note 1) screening limit set by Ministry for the Environment 2011

Table 11c. Concentrations of various petroleum hydrocarbons (PHC) in the soils (0-250mm) at
the Brown site.

PHC No. Average Max. Min Limit!? No: over
samples limit
TPH C7-C9 57 36<8 16 <8 120 0
C10-C14 57 28<20 5500 <20 58 23
C15-C36 57 5<30 13500 <30 4000 14
BTEX Benzene 26 16<0.05 0.08 <0.05 1.1 0
Toluene 26 16<0.06 0.08 <0.05 68 0
Ethylbenzene 26 16<0.05 0.16 <0.05 53 0
xylene 26 14<0.10 0.24 <0.10 48 0
PAH | Benzo[a]pyrene 26 8<0.025 0.028 <0.025 0.027 2
Napthelene 26 8<0.12 0.30 <0.12 7.2 0
Pyrene 26 23<0.09 0.28 <0.09 160 0
Note 1) screening limit set by Ministry for the Environment 2011
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During the process of disposal there were some occasions when the limits,
particularly of TPHs, and particularly on the Brown site, were exceeded. Despite
this the BTEX and PAH screening limits were rarely exceeded.

Petrochemical hydrocarbons are biodegradable (Ministry for the Environment
2011) under aerobic soil conditions (as is the case on these sandy soils) and it is
likely that the higher rate of exceedances on the Brown site is because this is the
most recently completed site. It is anticipated that with time these levels will
decline noting that the numerous earthworm casts at all sites indicated an active
biomass. This is confirmed by the fact that the TPH concentrations (0-75mm)
measured in August 2013 (Table 12) were below the levels of detection on all
sites (Table 12).

Table 12: Concentrations of total petrochemical hydrocarbons (TPH) in the soils (0-75mm) at
the three landfarm sites (samples collected 5 Aug 2013).

Site Total Petrochemical Hydrocarbon! (TPH) (ppm)
C7-C9 C10-C14 C15-C36 Total (C7-C36)

Schrider <8 <20 <40 <70
Geary <10 <20 <40 <70
Irrigated

.Ge'flry non- <8 <20 <40 <70
irrigated

Brown <8 <20 <40 <70

Note 1) see Appendix 3 for the full results including BTEX and PAH.

The possibility that the TPH levels in these topsoils (0-75mm) underestimate the
concentrations in the full profile (i.e. 0-250mm), either due to uneven placement
of the drilling wastes in the profile, or their movement down the profile, can be
set aside because of the method of disposal required under the consents (surface
applied not more than 100mm and incorporated to a depth > 250 mm) and the
fact that TPHs are not water soluble.

Pasture
The measured concentrations of these classes of PHCs in the pasture from each
site are given in table 13 below:

Table 13: Concentrations of total petrochemical hydrocarbons (TPH) in the pastures at the three
landfarm sites (samples collected 5 Aug 2013).

Site Total Petrochemical Hydrocarbon! (TPH) (ppm)
C7-C9 C10-C14 C15-C36 Total (C7-C36)

Schrider <8 <20 58 58
Geary

Irrigated <8 <20 86 86
Geary non- <8 <20 71 71
irrigated

Brown <8 <20 81 81

1) see Appendix 3 for the full results including BTEX and PAH.

Once again the levels of C7-C9 and C10-C14 TPHs are below the detection limits,
as for the soils, but there are higher order TPHs (C15-C36) in the pasture, which
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are not present in the soil. The likely explanation for this is that plants
manufacture waxes, which are represented in the C15-C36 group of TPH (pers.
comm. Jo Cavanagh, Landcare Research Ltd)

The concentrations of individual PAHs in the pasture are given in Appendix 3
and for most, the levels are below the detection limit. Plants do not manufacture
these compounds and hence any levels above the limit of detection are likely due
to plant uptake. However the levels are so low that it is unlikely they would
cause a problem in terms of pasture growth, animal health or food quality.

This is consistent with the results from monitoring the concentrations of these
compounds in milk from these farms. None have been found (pers. com. Mr Andy
Fowler, Fonterra, Hamilton).

CONCLUSIONS

Based on the available evidence it is concluded that the Taranaki ‘Landfarms’ are
‘fit for purpose’ in terms of pastoral farming and particular dairy farming. This
conclusion is based on considering the concentrations of nutrients (both macro
and micro), heavy metals, barium and petrochemical hydrocarbons residues in
both the soils and pastures at 3 sites.

The re-contoured sand dunes, after the inclusion of the drilling wastes (as per
the consents), and with the addition of appropriate fertilisers and water
(irrigation) are capable of producing high quality clover-based pastures and thus
increasing the value of the land from about $3-4000/ha to $30-40,000/ha.
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Appendix 1a: Heavy metal concentrations (ppm) in non-farmed soils (0-100mm).

Source of data

Rural Wellington3 Range in
Heavy metal Auckland! Waikato? (nati% e) mean/median
(indigenous) (background) values
Arsenic (As) 3.3 5.1 (1-25) 3 (<2-10) 3-5
Cadmium (Cd) 0.14 0.11 (0.03-0.30) 0.10 (<0.1-0.30) 0.10-0.14
ChrE’C‘;‘)‘“m 12,5 18 (1-50) 12 (6-18) 12-18
Copper (Cu) 10.1 16 (4-55) 12 (6-22) 10-16
Lead (Pb) 15.8 11 (3-32) 9 (3-15) 9-16
Nickel (Ni) 4.8 3.9 (0.56-21) 14 (16-2-22) 4-14
Zinc (Zn) 40.2 28 (11-58) 66 (40-104) 28-66
Mercury (Hg) 0.11 0.19 (0.19-0.5) ng 0.11-0.19
Notes 1) Concentrations of Selected Trace Elements for Various Land Uses and Soil Orders

within Rural Auckland. Auckland Council Technical Report 2012/021
2) Soil Quality and Trace Element Monitoring in the Waikato Region. Waikato Regional
Council Technical Report 2011/13
3) Soil quality and stability in the Wellington Region. State and Trends. Great Wellington
Regional Council. 2012

Appendix 1b: Heavy metal concentrations (ppm) in dairy or farmed soils (0-100mm).

Source of data
Heavy Bay of Range in
Auckland Waikato3 Wellington* Malborough¢ mean/median
metal (dairying)? Plenty (farmed) (dairying) (dairying) values
(dairying)?
Ar(fg;ic 33 4.9 (SE 1.2) 8'69(%70' 4 (<2-30) 5.1 3-9
Cadmium 0.75 (SE 0.71 (0.10-
(Cd) 0.59 0.09) 2.0) 0.5 (0.23-1.3) 0.42 0.1-0.8
Chrz’é‘r‘]‘“m 13.1 7.6 (SE0.8) | 14(1-220) | 17 (9.8-50) 27 8-18
C‘Egl':]er 16 16.1(SE3.7) | 24(3-250) | 13 (6.8-35) 20 10-20
Lead (Pb) 14.7 5.6 (SE 0.6) 16 (3-95) 16 (7.3-32) 15 6-16
Nickel (Ni) 5.5 6.1 (SE 1.0) 6 (1-34) 12 (4-24) 13 4-14
Zinc (Zn) 43.1 72 (SE17.8) | 62(1-258) | 79 (33-120) 81 7-79
Mercury 0.07 (SE 0.16 (0.03- i
(Hg) 0.2 0.01) 0.5) ng ng 0.07-0.20
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Appendix 2: Heavy metal concentrations (ppm) in pasture reported in the literature and the
Maximum Permissible Levels (MPL) in complete rations.

Heavy metal Longhurst! Quin? Typical MPL3
As 0.07-0.24 ng* 0.07-0.24 2
Cd 0.03-0.29 0.05-0.08 0.03-0.29 1
Cr ng 0.34-0.46 0.31-0.49 ng
Cu 9-14 5.4-11.7 5.4-14 ng
Pb 0.10-0.35 0.76-1.80 0.10-1.8 5
Ni ng < 0.10-0.20 0.10-0.20 ng
Zn 6.5-40 22-37 6.5-37 ng
Hg ng ng ng 0.10
Notes 1) Longhurst et. al. 2004. Range in mean concentrations across soil groups and plant
species

2) Quin and Syers 1978. Range in values for control treatment
3) Maximum permitted levels in complete rations for ruminants (Suttle N. F. 2010)
4) ng = not given

Appendix 3: Laboratory results showing the concentrations of all petrochemical hydrocarbons in
3 soils samples and 3 pasture samples.
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