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Executive summary

This report describes the monitoring programme implemented by the Taranaki Regional
Council (the Council) for the period July 2013 - June 2014 to assess BITW Company Limited's
landfarming facility located on Brown Road at Waitara, in the Waiongana catchment. The
report records the landfarm's environmental performance during the period under review,
and the results and environmental effects of the Company’s activities for the landfarm as a
whole.

The Company holds two resource consents, which include a total of 55 conditions setting out
the requirements that the Company must satisfy. The Company holds consent 6867-1 to allow
it to discharge drilling waste consisting of water-based and synthetic based muds and cuttings
and oily waste into land, and consent 7884-1 to discharge drilling and production wastes (as
above but also including produced water and well workover fluids) into land via the process
of landfarming. The Company held a third consent, 7670-1, which was surrendered in the
previous monitoring period as surrender criteria had been met and the consented activities
had been superseded by consent 7884-1. Disposal activity at the site ceased at the beginning of
the monitoring period, and the site continues to be actively managed until remediation is
complete and the consents expire or are surrendered.

Overall, the Company demonstrated a high level of environmental performance in respect
of consent 6867-1, and a good level of environmental performance in respect of consent
7884-1.

The Council’s monitoring programme for the year under review included seven scheduled
inspections, three other inspections, 12 composite soil samples, 18 groundwater samples and
eight surface water samples collected for physicochemical analysis, a four-site marine ecology
survey of the intertidal area adjacent to the site, and review of Company supplied results.

The monitoring showed that contaminant concentrations in the soil were generally low, but
that groundwater at the site remains partially impacted by the previous period’s activities. By
comparison with previous years, the monitoring indicated a substantial improvement in site
operations and consent compliance, however, some of this improvement is due to the reduced
level of site activity. The Company have worked well in managing the site and no
Unauthorised Incidents (Uls) were recorded in respect of this consent holder during the period
under review.

During the year, the Company demonstrated a high level of environmental performance with
resource consent 6867-1, and a good level of environmental performance for consent 7884-1.
While elevated concentrations of salt and benzene are still present in groundwater within the
area consented under 7884-1, these concentrations are the consequence of activities in the
previous period and are reducing. Further, there is no groundwater abstraction for use in the
vicinity, and no evidence of effects off-site. Given the absence of environmental consequences
and the legacy nature of the situation, it is deemed appropriate to categorise the performance
of 7884-1 as ‘good’ rather than "improvement required’.

Administrative performance was high for both consents.

For reference, in the 2013-2014 year, 60% 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 29% demonstrated a good
level of environmental performance and compliance with their consents.

This report includes recommendation for the 2014-2015 year.
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Introduction

Compliance monitoring programme reports and the Resource
Management Act 1991

Introduction

This report is the Annual Report for the period July 2013-June 2014 by the Taranaki
Regional Council (the Council) describing the monitoring programme associated with
the resource consents held by BTW Company Limited (BTW), to operate a drilling and
production waste landfarm situated on Brown Road at Waitara. This is the sixth Report
to be prepared by the Council to cover the Company's discharges and their effects at
this site. The site was extended in 2010-2011, and this is the third report to cover the
activities at the expanded facility.

There has been a landfarm on Brown Road for several years. The original development
of the facility (‘Brown Road landfarm’) was no longer used for the disposal of drilling
waste since prior to the period under review. Stockpiling at this part of the site
commenced in April 2006, and disposals in this area ceased in May 2011. During the
2010-2011 monitoring year, BTW were granted resource consent to expand operations
into a second area to the immediate east of the original property. This second
development was referred to as the “Wellington” site, after the property owner, to
distinguish it from the activities at the site as first established. The “Wellington” part of
the facilities became the primary disposal site in the 2010-2011 monitoring year, while
BTW continued to jointly manage both the original area and the area subsequently
developed, in accordance with the applicable consents.

During 2011-2012, the Council required BTW to apply for an additional resource
consent to explicitly provide for the disposal of well work-over and production fluids,
including hydraulic fracturing return fluids, in the newer area. This consent was
granted on 8 July 2011. The landfarm extension was utilised for the remainder of the
monitoring period to dispose of several different types of hydrocarbon exploration and
production waste, in accordance with the latest consent. The initial consent for the
Wellington area was subsequently surrendered during the 2011-2012 monitoring year
as surrender criteria were deemed to have been satisfied, and all further activities were
covered under the new consent.

Activity at the Wellington part of the site ceased during the 2013-2014 monitoring
period. Monitoring of the site will continue until the consents are either successfully
surrendered or expire, at which time contaminant levels in the soils must be within
limits specified in the Ministry for the Environment’s ‘Guidelines for assessing and
managing petroleum hydrocarbon contaminated sites in New Zealand” (MfE, 1999) and
‘Guidelines for the safe application of biosolids to land” (MfE, 2003).

Structure of this report

Section 1 of this report is a background section. It sets out general information about
compliance monitoring under the RMA and the Council’s obligations and general
approach to monitoring sites though annual programmes, the resource consents held
by BTW, the nature of the monitoring programmes in place for the period under
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review, and a description of the activities and operations conducted at the Company’s
landfarm.

Section 2 presents the results of monitoring during the period under review, including
scientific and technical data, for the activities covered under consent 6867-1.

Section 3 presents the results of monitoring during the period under review, including
scientific and technical data, for the activities covered under consent 7884-1.

Section 4 discusses the results, their interpretations, and their significance for the
environment.

Section 5 presents recommendations to be implemented in the 2014-2015 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 1991 (RMA)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:

(@) the neighbourhood or the wider community around an activity, and may include
cultural and social-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 Council is recognising the comprehensive meaning of
‘effects” inasmuch as is appropriate for each activity. Monitoring programmes are not
only based on existing permit conditions, but also on the obligations of the RMA to
assess the effects of the exercise of consents. In accordance with section 35 of the RMA,
the Council undertakes compliance monitoring for consents and rules in regional
plans, and maintains an overview of the performance of resource users and consent
holders. Compliance monitoring, including both activity and impact monitoring,
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 a rating
as to each Company’s environmental and administrative performance.



Environmental performance is concerned with actual or likely effects on the receiving
environment from the activities during the monitoring year. Administrative
performance is concerned with the Company’s approach to demonstrating consent
compliance in site operations and management including the timely provision of
information to Council (such as contingency plans and water take data) in accordance
with consent conditions.

Events that were beyond the control of the consent holder and unforeseeable (i.e. a
defence under the provisions of the RMA can be established) may be excluded with
regard to the performance rating applied. For example loss of data due to a flood
destroying deployed field equipment.

The categories used by the Council for this monitoring period, and their interpretation,
are as follows:

Environmental Performance

. High No or inconsequential (short-term duration, less than minor in severity)
breaches of consent or regional plan parameters resulting from the activity; no
adverse effects of significance noted or likely in the receiving environment .The
Council did not record any verified unauthorised incidents involving significant
environmental impacts and was not obliged to issue any abatement notices or
infringement notices in relation to such impacts.

. Good Likely or actual adverse effects of activities on the receiving environment
were negligible or minor at most. There were some such issues noted during
monitoring, from self reports, or in response to unauthorised incident reports, but
these items were not critical, and follow-up inspections showed they have been
dealt with. These minor issues were resolved positively, co-operatively, and
quickly. The Council was not obliged to issue any abatement notices or
infringement notices in relation to the minor non-compliant effects; however
abatement notices may have been issued to mitigate an identified potential for an
environmental effect to occur.

For example:

- High suspended solid values recorded in discharge samples, however the
discharge was to land or to receiving waters that were in high flow at the
time;

- Strong odour beyond boundary but no residential properties or other
recipient nearby.

. Improvement required Likely or actual adverse effects of activities on the
receiving environment were more than minor, but not substantial. There were
some issues noted during monitoring, from self reports, or in response to
unauthorised incident reports. Cumulative adverse effects of a persistent minor
non-compliant activity could elevate a minor issue to this level. Abatement
notices and infringement notices may have been issued in respect of effects.
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. Poor Likely or actual adverse effects of activities on the receiving environment
were significant. There were some items noted during monitoring, from self
reports, or in response to unauthorised incident reports. Cumulative adverse
effects of a persistent moderate non-compliant activity could elevate an
‘improvement required’ issue to this level. Typically there were grounds for
either a prosecution or an infringement notice in respect of effects.

Administrative performance

. High The administrative requirements of the resource consents were met, or any
failure to do this had trivial consequences and were addressed promptly and co-
operatively.

. Good Perhaps some administrative requirements of the resource consents were

not met at a particular time, however this was addressed without repeated
interventions from the Council staff. Alternatively adequate reason was provided
for matters such as the no or late provision of information, interpretation of ‘best
practical option” for avoiding potential effects, etc.

. Improvement required Repeated interventions to meet the administrative
requirements of the resource consents were made by Council staff. These matters
took some time to resolve, or remained unresolved at the end of the period under
review. The Council may have issued an abatement notice to attain compliance.

. Poor Material failings to meet the administrative requirements of the resource
consents. Significant intervention by the Council was required. Typically there
were grounds for an infringement notice.

For reference, in the 2013-2014 year, 60% 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 29%
demonstrated a good level of environmental performance and compliance with their
consents.

Process description
Hydrocarbon exploration and production wastes management

For the purposes of disposal to land, waste from the petroleum industry can be divided
into two broad categories; exploration (drilling) wastes, and production wastes.

1.2.1.1Exploration Wastes

Drilling wastes

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
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 are normally recovered from return flows during the drilling of a well,
for re-use after separation from rock cuttings. They 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.

1.2.1.2 Production wastes

Produced water

Produced water is subsurface water brought to the surface with oil and gas during the
production of a well. It is primarily highly saline water, but its chemistry is altered
through direct contact with geological formations and hydrocarbon reservoirs. The
physical and chemical properties of produced water vary considerably depending on
the geographic location of the field, geological formations, and the type of hydrocarbon
product being produced.

Produced water is typically disposed of using deep well injection or similar disposal
methods, but fixed quantities have on occasion been disposed of to land following
evaluation of chemical concentrations and using different application methodologies.

Fracturing return fluids

Water and sand (proppant) make up 98% to 99.5% of the fluid used in hydraulic
fracturing. In addition, chemical additives are used. The exact formulation varies
depending on the well. Chemicals serve many functions in hydraulic fracturing. From
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limiting the growth of bacteria to preventing corrosion of the well casing, chemicals are
needed to ensure that the fracturing job is effective and efficient.

The number of chemical additives used in a typical fracture treatment depends on the
conditions of the specific well being fractured. A typical fracture treatment will use
very low concentrations of between 3 and 12 additive chemicals, depending on the
characteristics of the water and the tight sand/shale formations being fractured. Each
component serves a specific, engineered purpose. For example, the predominant fluids
currently being used for fracture treatments in the gas shale plays are water-based
fracturing fluids mixed with friction-reducing additives (called slickwater). The
addition of friction reducers allows fracturing fluids and sand, or other solid materials
called proppants, to be pumped to the target zone at a higher rate and reduced
pressure than if water alone were used.

In addition to friction reducers, other additives include: biocides to prevent
microorganism growth which can interfere with the gel management system, and to
reduce biofouling of the fractures and the production of sour gas; oxygen scavengers
and other stabilisers to prevent corrosion of metal pipes; and sometimes used acids that
are used to remove drilling mud damage within the near-wellbore area. These fluids
are used to create the fractures in the formation and to carry a propping agent
(typically silica sand), which is deposited in the induced fractures to keep them from
closing up.

The fracturing fluids disposed of to land through landfarming in Taranaki have been
return fluids following the completion of hydraulic fracturing jobs. The make-up of
these fluids is altered during the fracturing process as these fluids interact with
hydrocarbon reservoirs and varying geological formations. This material is tested for
an extensive range of contaminants prior to storage and subsequent disposal.

Fracturing fluids are disposed of in Taranaki via deep well re-injection. The discharge
to land through landfarming of return fluids following the completion of hydraulic
fracturing jobs in Taranaki has been explicitly consented only at the Wellington area of
the Brown Road landfarm

Landfarming process description

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.
Landfarming is a technology that uses natural and assisted bioremediation to reduce
the concentration of petroleum compounds through degradation, while simultaneously
utilising the drilling muds to stabilise poor quality sandy soils for subsequent land use.

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 $3-4,000/ ha to $30-40,000/ha (2013).



Photo 1 Recently landfarmed area, Wellington Brown Road landfarm 2013

The landfarming process utilised at the Brown Road facility is on a single application
basis. This means dedicated spreading areas receive only single applications of waste.
Basic steps in the landfarming process include:

1. Waste is transported from wellsites. It may be discharged directly to land or placed
in a dedicated storage pit.

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

3. 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 levelled 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, to re-instate and stabilise the site for future alternative use.

Consent 6867-1 allows for the disposal of drilling wastes. Oily wastes were added in
the changes to the consent on 4 February 2010.

Consent 7884-1 allows for the disposal of drilling wastes, oily wastes, contaminated
soil, and production fluids including hydraulic fracturing return fluids.

When disposal is complete, the area will be re-instated and the consents surrendered
once proven to be suitable for uses such as grazing, following stabilisation and re-
grassing.



1.2.3 Site description

The landfarm is located on Brown Road, Waitara. The area first used, is located on
the property of Papawai Holdings Limited. The extension onto the adjoining
Wellington property is to the immediate east. Both areas are identified in Figure 1.
These areas are located on marginal coastal farm land situated on reworked dune
fields. The predominant soil type has been identified as black loamy sand. Vegetation
growth is primarily a mixture of pasture and dune grasses. Prior to the Wellington
property consents (7670-1, 7884-1) being exercised there were areas of pine which
have been subsequently removed and processed.

Average annual rainfall for the site is 1383mm (taken from nearby Motunui
monitoring station). There are no significant surface water bodies located in the
immediate vicinity of the areas that are landfarmed, other than small farm drains.
Previous land use at the Wellington section of the landfarm has been a mixture of
agriculture and small scale forestry. Further inland there are a number of commercial
chicken sheds; one is located on the site (Figure 1).

N : e AR
Figure 1  Aerial photograph showing the layout of the landfarming facilities on Brown Road, Waitara, and
approximate regional location (inset)
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Site data
Location
Word descriptor: Brown Road, Waitara, Taranaki
Map reference: E 1704599
(NZTM) N 5683484
Mean annual rainfall: 1383 mm
Mean annual soil temperature: ~14.05°C
Mean annual soil moisture: ~33.06%
Elevation: ~10 m asl
Geomorphic position: Dune backslope
Erosion / deposition: Erosion
Vegetation: Pasture, dune grasses
Parent material: Aeolian deposit
Drainage class: Free / well draining
Land use: Active disposal (previously forestry)

Table 1 Bore construction data

Bore Depth (m) Drilling Formation

GND2282 0.00-0.50 Sandy topsoil
0.50-2.50 Med — Hard sticky sandy clay
2.50-10.00 Silty light brown peat

GND2283 0.00-0.50 Sandy topsoil
0.50 - 2.50 Soft wet sands
2.50-5.00 Soft silty light brown sandy mudstone
5.00 - 10.00 Sandy soft peat

GND2284 0.00-0.50 Sandy topsoil
0.50-2.00 Soft wet sands
2.00-5.00 Soft silty light brown sandy mudstone
5.00 - 10.00 Sandy soft peat

GND2285 0.00-0.50 Sandy topsoil
0.50-2.00 Soft sandy clay
2.00-5.00 Soft silty light brown sandy mudstone
5.00 - 10.00 Sandy soft peat

Resource consents
Discharges of wastes to land

Sections 15(1)(b) and (d) of the Resource Management Act stipulate that no person may
discharge any contaminant onto land if it may then enter water, or from any industrial
or trade premises onto land under any circumstances, unless the activity is expressly
allowed for by a resource consent, a rule in a regional plan, or by national regulations.

BTW holds discharge permit 6867-1 to cover the discharge of drilling cuttings, muds
and fluids from hydrocarbon exploration drilling operations with water based muds,
and drilling cuttings from hydrocarbon exploration drilling operations with synthetic
based muds, onto and into land via land farming. This permit was issued by the
Council on 27 April 2006 under Section 87(e) of the Resource Management Act. It is due
to expire on 1 June 2020.
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Discharge permit 6867-1 was varied on 4 February 2010 to include the following
changes:

. allow mixing of different waste types,

. remove the chloride and nitrogen loading limits and consequently reduce the
maximum application thickness from 150 mm to 100 mm,

. reduce the buffer distance to the Tasman Sea from 100 m to 50 m,

. increase the maximum stockpiled volume from 2,000 m?3 to 6,000 m3, and

. allow for the disposal of oily wastes,

The varied consent now outlines the discharge of drilling wastes [consisting of drilling
cuttings and drilling fluids] from hydrocarbon exploration activities with water based
muds and synthetic based muds, and oily wastes from hydrocarbon exploration and
production activities, onto and into land via landfarming.

Condition 1 sets out definitions.

Condition 2 concerns adoption of the best practicable option.

Condition 3 requires a management plan.

Conditions 4 and 5 relate to notification and sampling requirements prior to discharge.
Conditions 6 and 7 relate to monitoring and reporting.

Conditions 8 to 14 specify discharge limits.

Conditions 15 to 23 specify receiving environment limits.

Conditions 24 and 25 concern archaeological remains and consent review.

The permit is attached to this report in Appendix L.

BTW held discharge permit 7670-1 to cover the discharge of wastes from hydrocarbon
exploration drilling operations with water based muds and synthetic based muds, and
oily wastes from hydrocarbon exploration and production activities, onto and into land
via land farming. This permit was issued by the Council on 9 July 2010 under Section
87(e) of the Resource Management Act. This consent was superseded by consent 7884-1
during the 2011-2012 monitoring year, and was subsequently surrendered by BTW on 3
August 2012.

BTW holds discharge permit 7884-1 to cover the discharge of wastes from hydrocarbon
exploration drilling operations with water based muds and synthetic based muds, and
oily wastes from hydrocarbon exploration and production activities, condensate
storage tank wastewater, and well work-over fluids (which includes fracturing fluids)
onto and into land via land farming. This permit was issued by the Council on 8 July
2011 under Section 87(e) of the Resource Management Act. It is due to expire on 1 June

2027.

There are 30 special conditions attached to the consent.
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Conditions 1 to 3 deal with definitions, best practicable option and wastes to be
discharged.

Conditions 4 to 8 deal with notifications, monitoring and reporting.
Conditions 9 to 11 relate to storage of wastes.

Conditions 12 to 20 deal with discharge limits.

Conditions 21 and 22 set limits on contaminants in receiving waters.
Conditions 23 to 27 deal with contaminants in soil.

Condition 28 relates to any archaeological remains found.
Conditions 29 and 30 deal with lapse and review of the consent.

A copy of the permit is attached in Appendix L.

Monitoring programme
Introduction

Section 35 of the RMA sets out obligations upon the 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 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 Brown Road site consisted of five primary
components.

Programme liaison and management

There is generally a significant investment of time and resources by the Council in:

* ongoing liaison with resource consent holders over consent conditions and their
interpretation and application;

* indiscussion over monitoring requirements;

* preparation for any reviews;

e renewals;

* new consents;

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

* consultation on associated matters.
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Site inspections

The Wellington part of the site was visited 6 times during the monitoring period, and
the original Brown Road section was inspected once. As aforementioned, the original
site is no longer operational, so the main points of interest were the on-going effects
upon soil quality and pasture cover. The Wellington part of the site ceased operations
at the beginning of the monitoring period, so inspections initially focussed on effects of
stockpiling and landfarming (including pit capacity and liner integrity, and potential
effects of spreading including ponding and buffer distances). Once the site had closed,
inspections focussed on effects on soil quality and pasture establishment, and on the
artificial drainage and potential offsite effects along the shoreline on the seaward side
of the site.

The immediate area around the entire facility was surveyed for environmental effects
including any odours.

Chemical sampling

Six composite soil samples from the Brown Road part of the site and six soil samples
from the Wellington part of the site were collected for analysis during the monitoring
period. The methodology utilised was compositing 10-15 soil cores (250 mm depth)
taken at 10 m intervals along transects through spreading areas. These were analysed
for chloride, conductivity, hydrocarbons, pH, sodium absorption ratio (SAR), sodium
and total soluble salts.

On two occasions in the monitoring year, samples of surface water were collected
upstream and downstream of the storage pits located on the Wellington property.
These were analysed for barium, chloride, conductivity, hydrocarbons, pH, and total
dissolved salts.

A total of 18 groundwater samples were taken from four monitoring bores during the
monitoring period. All samples were analysed for pH, conductivity, TPH and BTEX,
chloride, barium, and total dissolved solids. On one occasion, following on from
incidents in the previous monitoring period, the samples were analysed for a wider
suite of parameters including those specifically associated with hydraulic fracturing
such as methanol, ethylene glycol and formaldehyde.

Three water samples were taken from the perforated pipes running through the site,
and one sample was taken of a natural groundwater seep onto the beach. These
samples were analysed for the same parameters as the other water samples.

Review of analytical results

The Council reviewed soil sampling results and the Company’s supplied annual report,
and the surrender of consent proposal report provided by the Company during the
monitoring period.
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The Company are required to sample all areas spread at temporal intervals which are
specified in the consent. 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

. chlorides

. potassium

. sodium

. total nitrogen

. barium

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

. PAHs

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

Receiving environment soil samples were also tested for electrical conductivity and
SAR.

Liquid and oily waste predisposal samples were analysed for additional contaminants.

1.4.6 Marine ecological surveys

One marine ecological survey was carried out at four survey locations (3 potential
impact and 1 control locations) during the monitoring period in order to assess any
impacts on the shoreline caused by landfarming activities.
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Results — Consent 6867-1
Inspections

One scheduled compliance inspection was undertaken of the original Brown Road part
of the site during the monitoring period. This is discussed below.

9 June 2014
The following was found to be occurring: no objectionable odours or visible emissions

were found during the inspection. No recent disposal activities had occurred at the site.
Pasture cover was complete across areas where muds had been spread, and the pasture
appeared healthy. No muds were identified within the soil profile. All ponded water
around the paddocks was free of hydrocarbon sheen.

Photo 2 Brown Road landfarm former spreading areas looking towards the Wellington area 2014

Provision of Company data

BTW provided receiving environment soil sample data as part of their application to
surrender consent 6867-1. They supplied summary data for all areas for all years, as
well as results from two transects sampled during the monitoring year. The two
transects ran the length of the site and were taken from either side of the access track
(as shown in Figure 2). The results are presented in Table 2.




Figure 2 Brown Road original site completed landfarm areas B1-B16

Table 2 BTW supplied results, transects 1 and 2, Brown Road landfarm

Parameter Unit Consent Limit T1 T2
Benzene mg/kg 11 <0.05 <0.05
Toluene mg/kg 68 <0.05 <0.05
Ethylbenzene mg/kg 53 <0.05 <0.05
m & p Xylene mg/kg 48 <0.10 <0.10
0 Xylene mag/kg 48 <0.05 <0.05
Benzo(a)pyrene (BAP) mag/kg 0.027 <0.03 <0.03
Naphthalene mglkg 7.2 <0.14 <0.13
Pyrene mg/kg 160 <0.03 <0.03
Total hydrocarbons mg/kg <70 167
C7-C9 molkg 120.0 <8 <8
C10-C14 mo/kg 58 <20 <20
C15-C36 mg/kg 4000 <40 167
Arsenic mg/kg 20 3 4
Cadmium mg/kg 1 <0.1 0.1
Chromium mo/kg 600 11 11
Copper mag/kg 100 17 19
Lead mg/kg 300 34 2.6
Mercury mg/kg 1 <0.10 <0.10
Nickel mg/kg 60 5 4
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Parameter Unit Consent Limit T1 T2
Zinc mg/kg 300 57 56
Barium* mg/kg 10000 1130 870
Chloride mg/kg 700 13 13
Conductivity mSm-1 290 30 30
Sodium mg/kg 460 20 23
Soluble salts mg/kg 2500 184 198
Sodium absorption ratio - 18 11 13

Their results showed compliance with all surrender criteria, heavy metals, salts and
hydrocarbon concentrations were low in both composite samples. However, there was
a Council taken sample result from October 2013 (transect 4 encompassing areas B10,
B14 and B15, Figure 3, Table 4) that was shown to be outside of the surrender limit for
one hydrocarbon fraction. The Company were given the Council GPS coordinates for
the transect in question, and subsequently resampled this in May 2014. Their results are
presented in Table 3.

Table 3 BTW supplied results for areas B10-B14-B15 'Transect 4', May 2014

Parameter Unit Consent Limit | Transect 4a Transect 4b
Benzene mg/kg 11 <0.05 <0.06
Toluene mg/kg 68 <0.05 <0.06
Ethylbenzene mg/kg 53 <0.05 <0.06
m & p Xylene mg/kg 48 <0.03 <0.10
0 Xylene ma/kg 48 <0.03 <0.05
Benzo(a)pyrene (BAP) ma/kg 0.027 <0.03 <0.03
Naphthalene ma/kg 7.2 <0.14 <0.14
Pyrene ma/kg 160 <0.03 <0.03
Total hydrocarbons ma/kg - 119 <70
C7-C9 mg/kg 120.0 <8 <9
C10-C14 ma/kg 58 <20 <20
C15-C36 mg/kg 4000 119 48

The May repeat sample results showed compliance with surrender criteria, which is
consistent with Council sampling undertaken in June 2014 (Table 4, Section 2.3.1,
below).

Results of receiving environment monitoring
Council soil results

During the monitoring year, six composite soil samples were collected by sub-sampling
along transects at 10 m intervals to a depth of 250mm in completed spreading areas
B10, B5, B13, B12, B14, B15, B16, B2 and B3 (Figure 3). The results are presented below
in Table 4. The Company was looking to surrender consent 6867-1, having met
surrender criteria in their own results for all areas. Council sampling was undertaken
to confirm their results, and also as there were two older Council results (2010-2011
period) that had suggested surrender criteria had not been fully met in those areas.
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Legend

04Jun 2014-B10

04 Jun 2014-B13b/B12

010ct 2013-B13a

010ct 2013-85

01 0ct 2013 - B6a/ B2/ B3/ B16b

010ct 2013-B15/814 810

Figure 3  Soil sampling transects Brown Road landfarm 2013-2014

Table 4 Council soil sample results, Brown Road original site 2013-2014

otoct | RO% | g1oct2013 | o3gun | %IUn
. 01 Oct 2013 2013 2014
Parameter Unit 2013 B15-B14- 2014
Bl3a B5 B6a-B2-B3- B10 B10 B13b-
B16b B12
Calcium mg/kg 126 335 21.4 217
Chloride mg/kg DW 30.5 23.6 27.4 454
Conductivity mS/m@20C 52.5 15.6 15.9 93.8
Hydrocarbons mg/kg DW 169 <70 <70 1200 <70 73
C7-C9 g/m? <9 <9 <8 <8 <8 <8
C10-C14 g/m? <20 <20 <20 290 <20 <20
C15-C36 g/m? 169 <40 <40 910 50 73
pH pH 6.9 6.8 6.4 75
SoQ|um absorption 0.93 0.57 071 0.59
ratio
Sodium mg/kg 414 14.8 14.2 332
Magnesium mg/kg 15 10.2 54 14.6
Moisture factor - 1.122 1.092 1.072 1.108
Total soluble salts mg/kg 4109 122.1 124.4 734.1

The soil sample taken in October 2013 from the transect that ran through areas B15, B14
and B10 returned a hydrocarbon result that was in excess of the surrender criteria for
the C10-C14 hydrocarbon fraction (limit is 58 mg/kg). The Company was advised that
the consent could not be surrendered at that point in time. Analysis of previous
supplied and Council soil results indicated that areas B10 and B13 had initially had
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high hydrocarbon concentrations, and Council results for area B10 (sampled previously
in 2010) did not show compliance with surrender criteria.

B10 was resampled in June 2014 and found to be compliant with surrender criteria.
BTW were supplied with the GPS coordinates for the Council transects and resampled
the B15-14-10 transect on 14 May 2014. Their results are presented in Table 3, Section
22.

Investigations, interventions, and incidents

The monitoring programme for the year was based on what was considered to be an
appropriate level of monitoring, review of data, and liaison with the consent holder.
During the year matters may arise which require additional activity by the Council, for
example 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 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. 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 2013-2014 period, the Council was not required to undertake significant
additional investigations and interventions, or record incidents, in association with
BTW'’s conditions in resource consents or provisions in Regional Plans for the original
Brown Road part of the site under resource consent 6867-1.
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Results — Consent 7884-1
Inspections

Six scheduled compliance inspections were undertaken of the Wellington part of the
site during the monitoring period. A further three inspections were undertaken in
conjunction with environmental sampling. These are discussed below. One inspection
was conducted as part of investigative sampling; this is discussed in Section 3.6.

4 July 2013

The following was found to be occurring: no objectionable odours or visible emissions
were detected during the inspection. A re-inspection was undertaken to assess
compliance with abatement notices 12030 and 12031 (issued during the previous
monitoring period). The inspection found that that no perforated pipe ends were
visible at the surface or observed to be discharging from the spreading areas and no
overland flow was observed to be leaving the site. A concrete riser had been installed
within the spreading area and it appeared that a buried perforated pipe was running
from the chicken shed and discharging into the riser. Another perforated pipe led
shoreward from the riser, but the end of this pipe was not visible. A sample was taken
from water in the riser to assess whether contaminants are being conveyed through the
pipe in that area. The shoreline was inspected; all groundwater seeps onto the beach
were clear with natural iron oxide present. No detrimental effects were observed on the
beach or reef.

14 October 2013

The following was found to be occurring: no objectionable emissions or odours were
found during the inspection. The entire site had been reinstated and re-sown; the
contouring looked good, very little mud was identified except in the small areas where
pasture strike was patchy. Clover and other dune plants were also present. The
concrete riser within the spreading area had been removed and no buried pipe ends
were observed. The shoreward side of the spreading area had water seeping through
soil face which was ponding below. The water was clear and free of hydrocarbon
odour and naturally occurring iron oxide sheen was present. No overland flow was
observed leaving the area and all surrounding grasses appeared healthy. The shoreline
was inspected and no effects from site activities were observed.

22 October 2013

Soil sampling was conducted in areas F8, F9 and F12. Area F12 was found to have bare
patches where pasture failed to establish. Sawdust and very strong hydrocarbon
odours were also present in this area when the soil was disturbed. An additional
sample was taken and sent to R ] Hill Laboratories.

7 February 2014

The following was found to be occurring: no recent disposal activities had occurred
and no storage pits were present. Areas where muds had been spread were showing
varying degrees of pasture strike. The vegetation cover was essentially complete across
all areas, but the eastern side had more clover and lupin than pasture. No perforated
pipes were visible and no water was discharging from the spreading areas. The muds
which had migrated to the surface were well weathered and broke apart easily. The
shoreline was inspected and no effects from site activities were found.
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25 February 2014

A brief site inspection was conducted in conjunction with groundwater monitoring at
the Wellington part of the site. There had been no recent activity at this site. The pit
area reinstatement was complete, and the site had re-vegetated with a mixture of
pasture, scrub and gorse. The cover was patchy in places and dried out from recent dry
weather. Otherwise the site looked good. Groundwater samples were turbid and two
had hydrocarbon odours. Bore GND2283 did not have enough water for a full sample
to be taken. Perforated pipe ‘4" was inspected and sampled, it was flowing at around
0.5 L/sec, lots of iron oxide was present and an organic odour was noted, but no
hydrocarbons were detected in the discharge.

1 April 2014

The following was found to be occurring: no recent disposal activities had occurred at
the site. Pasture cover was good across the majority of the spreading area with some
small bare patches noted. The exposed soil appeared stable and any cuttings and/or
muds present at surface were difficult to identify and weathering well. No water
discharges from the spreading area were occurring onto the foreshore. The shoreline
was inspected and no detrimental effects identified.

23 April 2014

The site was briefly inspected in conjunction with sampling of replacement
groundwater bore GND2283. The bore had been replaced as the original bore had
partially in-filled with sand. The sample was clear but a very slight hydrocarbon odour
was detected. In general the site looked good, but there were still patches where
pasture had not taken. Perforated pipe ‘4" was inspected and was discharging at about
0.5 L/sec, but the discharge was clear and odourless.

9 June 2014

The following was found to be occurring: the shoreline was inspected and no effects
from site activities were found. All water seeps from the embankment to the foreshore
were found to have mineral sheen and orange staining. No recent disposals had
occurred. The topsoil remained stable throughout the site. No hydrocarbon odours
were noted. Some test pits were dug and only small amounts of muds were identified
within the soil profile.

24 June 2014

The following was found to be occurring: no objectionable odours or visible emissions
were found during the inspection. The small areas that remained bare of pasture were
stable. No recent disposals had occurred at the site. A pile of cuttings/ gravel remained
present at the historical pit location. Some cuttings had migrated to surface at the
eastern end of the site, as had some pieces of liner material. Muds were well dispersed
within the soil profile and no hydrocarbon odours were detected in the soil. There was
a minor groundwater seep discharge below the spreading area at the north-eastern end
of the site. This water had an iron mineral sheen and was soaking away in a boggy
area. The surrounding vegetation appeared healthy. The shoreline was inspected and
no effects from site activities were found.

The following action was taken: the consent holder was to advise the Council of their
planned disposal operation for the stockpiled gravel material at site entrance/historical
pit area. The Company advised that this was clean soil and metal intended for use at a
different site.
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Results of discharge monitoring

There were four disposals during the monitoring period of approximately 1350 m? of
waste either stockpiled from the previous monitoring year or landfarmed directly on
receipt at site. This material consisted of contaminated soil from the KA3 and KA6
wellsites, synthetic based mud and cuttings from Mangahewa C9 and 15 m? of well
workover fluids from Mangahewa C9. The waste was spread at the 100 mm rate over
an area of approximately 1.8273 Ha (areas F20-23, bottom right corner, Figure 4).

The Company is required to track and record all discharges under the resource consent
and provide this data as part of their annual report for Council review. Further details
regarding discharges at the site are provided in the supplied report, attached in
Appendix II.

Figure4  Brown Road Wellington landfarm completed spreading areas F1-F23

Results of receiving environment monitoring
Council soil results

During the monitoring year, six composite soil samples were collected by sub-sampling
along transects at 10 m intervals to a depth of 250mm in completed spreading areas F8,
F9, F12 and F17-F22 (Figure 5). The results are presented below in Table 5.
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Figure5  Soil sample transects 2013-2014 soil sampling

Table 5 Council soil samples Wellington Brown Road landfarm 2013-2014

Parameter Unit F22 F21 F17 Flglzlz)lgl F12 F8/F9
Calcium mg/kg 255 22.1 22.6 6.9 168 21.7
Chloride mg/kg 11.5 8.57 131 26.4 149 16.7
Conductivity mS/m@20C 155 17.3 32.2 12.8 154 23.2
Hydrocarbon mg/kg 230 680 490 68 20000 61
Magnesium mg/kg 7.5 6.1 74 2.3 14.2 8.2
Moisture factor - 1.108 1.123 1.247 1.100 1.154 1.182
pH pH 6.8 6.8 6.3 6.3 8.1 6.5
igg(')‘:g:ion o 0.85 0.65 227 101 297 0.76
Sodium mag/kg 19.0 13.4 48.6 12.0 149 16.4
Total soluble salts mag/kg 121.3 135.4 252.0 100.2 1205.2 181.6

The areas sampled by the Council during the monitoring period show compliance with
consent criteria. Only area F12 showed results of significance, with elevated
hydrocarbons still outside the ultimate surrender criteria as at time of sampling, but
within the application limit of 50,000 mg/kg.

Council groundwater results

During the monitoring quarterly groundwater sampling was conducted from four
monitoring bores at the Wellington part of the site, located as shown in Figure 6. The
results for each of the bores are presented in Tables 6 to 9 respectively.
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Figure 6  Surface and groundwater sampling sites

Table 6 Groundwater monitoring results from bore GND2282 from the area of land use under consent
7884-1 during the 2013-2014 monitoring period

Parameter Unit 03 Jul 2013 04 Sep 2013 17 Dec 2013 25 Feb 2014
Benzene g/m? <0.0010 0.0047 0.0038 0.0037
Toluene g/m? <0.0010 <0.0010 <0.0010 <0.0010
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
meta Xylene g/md <0.002 <0.002 <0.002 <0.002
ortho Xylene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Hydrocarbons g/md <0.7 0.8 <0.7 <0.7
C7-C9 g/m3 <0.10 <0.10 <0.10 <0.10
C10-C14 g/md <0.2 <0.2 <0.2 <0.2
C15-C36 g/m? <04 <04 <0.4 0.5
Alkalinity (total) g/m® CaCOs 270 - - -
Barium (acid soluble) g/m3 - - 0.58 0.47
Barium (dissolved) g/md 1.21 0.72 - 0.40
Bicarbonate g/m3 HCOs 330 - -
Bromine (dissolved) g/me 12.8

Calcium g/m3 45 - - -
Chloride g/m3 1980 1590 1360 958
Conductivity mS/m@20C 702 561 478 362
Copper (dissolved) g/md <0.003 - - -
Ethylene glycol g/m? <4

Formaldehyde g/m3 <0.02

Hardness (total) g/m3 CaCOs 230

Iron (dissolved) g/me 70

Manganese (dissolved) g/m3 2.8

Magnesium g/me 29

Mercury (dissolved) g/md <0.00008

Methanol g/m3 <2

Nickel (dissolved) g/m3 0.003

Nitrate nitrogen g/m3 N 0.02

Nitrite/nitrate nitrogen g/m3N 0.07
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Parameter Unit 03 Jul 2013 04 Sep 2013 17 Dec 2013 25 Feb 2014
Nitrite nitrogen g/m*N 0.05 - - -
pH pH 6.2 6.3 6.4 6.6
Potassium g/m?d 1020

Propylene glycol g/md <4

Sodium g/m3 620

Sulphate g/md 30 - - -
Static water level m 2.248 2.235 2.22 2.448
Sum of Anions meq/l 62 - -
Sum of Cations meq/l 60 - - -
Temperature Deg.C 16.1 16.5 16.9 16.4
Total dissolved solids g/md 3900 4340.5 3698.3 2800.8
Zinc (dissolved) g/msd 0.038

Table 7 Groundwater monitoring results from bore GND2283 from the area of land use under consent
7884-1 during the 2013-2014 monitoring period

Parameter Unit 03 Jul 2013 | 04 Sep 2013 17 Dec 2013 25Feb 2014 | 23 Apr 2014
Benzene g/md <0.0010 0.0069 <0.0010 0.0124 <0.0010
Toluene g/m3 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Ethylbenzene g/md <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
meta Xylene g/md <0.002 <0.002 <0.002 <0.002 <0.002
ortho Xylene g/m3 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Hydrocarbons g/md <0.7 <0.7 <0.7 <0.7 <0.7
C7-C9 g/m? <0.10 <0.10 <0.10 <0.10 <0.10
C10-C14 g/md <0.2 <0.2 <0.2 <0.2 0.2
C15-C36 g/md <04 <0.4 <0.4 <0.4 <0.4
Alkalinity (total) g/m3 CaCOs 320 - -
Barium (acid soluble) g/m3 - - 0.143 0.079
Barium (dissolved) g/md 0.159 0.06
Bicarbonate g/m? HCOs 390
Bromine (dissolved) g/m3 31
Calcium g/md 25 - - -
Chloride g/m3 380 320 336 55.0
Conductivity mS/m@20C 196.9 148 147 48.1
Copper (dissolved) g/md 0.0006 -
Ethylene glycol g/m3 <4
Formaldehyde g/m3 <0.02
Hardness (total) g/m3 CaCO3 107
Iron (dissolved) g/m3 34
Manganese (dissolved) g/m3 1.89
Magnesium g/m3 10.7
Mercury (dissolved) g/md <0.00008
Methanol g/m3 <2
Nickel (dissolved) g/m? 0.0023
Nitrate nitrogen g/m3N 0.005
Nitrite/nitrate nitrogen g/méN 0.007
Nitrite nitrogen g/mé N <0.002 - - -
pH pH 7.2 7.2 6.9 6.9
Potassium g/m3 175
Propylene glycol g/m3 <4
Sodium g/m3 220
Sulphate g/m3 <0.5 - - - -
Static water level m 1.492 1.404 1.293 1.792 2.444
Sum of Anions meq/l 17.3 - - - -
Sum of Cations meq/l 16.5 - -
Temperature Deg.C 15.6 154 18.1 -
Total dissolved solids g/m3 1100 11374 372.2
Zinc (dissolved) g/md 0.0159
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Table 8 Groundwater monitoring results from bore GND2284 from the area of land use under consent

7884-1 during the 2013-2014 monitoring period

Parameter Unit 03 Jul 2013 04 Sep 2013 17 Dec 2013 25 Feb 2014
Benzene g/m3 0.0047 0.0069 0.0014 0.0016
Toluene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
meta Xylene g/m3 <0.002 <0.002 <0.002 <0.002
ortho Xylene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Hydrocarbons g/m3 <0.7 <0.7 <0.7 <0.7
C7-C9 g/m3 <0.10 <0.10
C10-C14 g/m? 0.2 <0.2
C15-C36 g/m? - <0.4 <0.4
Alkalinity (total) g/m® CaCOs 132 - -
Barium (acid soluble) g/md - - 0.22 0.11
Barium (dissolved) g/m?3 0.193 0.13 0.11
Bicarbonate g/m? HCO3 161 -
Bromine (dissolved) g/md 7.0

Calcium g/md 23 - - -
Chloride g/m3 360 351 241 228
Conductivity mS/m@20C 148.4 125 98.4 86.9
Copper (dissolved) g/m?d <0.0005

Ethylene glycol g/md <4

Formaldehyde g/md <0.02

Hardness (total) g/m? CaCOs 101

Iron (dissolved) g/md 75

Manganese (dissolved) g/md 2.1

Magnesium g/md 10.4

Mercury (dissolved) g/m?d <0.00008

Methanol g/md <2

Nickel (dissolved) g/md 0.0007

Nitrate nitrogen g/m3 N <0.02

Nitrite/nitrate nitrogen g/m3 N <0.02

Nitrite nitrogen g/mN <0.02 - - -
pH pH 6.4 6.2 6.3 6.5
Potassium g/md 109

Propylene glycol g/md <4

Sodium g/md 132

Sulphate g/md 4.7 - - -
Static water level m 1.592 1.545 1.468 1.870
Sum of Anions meq/| 12.9 - - -
Sum of Cations meq/l 13.3 - - -
Temperature Deg.C 17.8 174 17.4 175
Total dissolved solids g/m3 820 967.1 761.3 672.4
Zinc (dissolved) g/m?d 0.0119 - - -

Table 9 Groundwater monitoring results from bore GND2285 from the area of land use under consent
7884-1 during the 2013-2014 monitoring period

Parameter Unit 03Jul 2013 | 03 Jul 2013 04 Sep 2013 17 Dec 2013 25 Feb 2014
Benzene g/m3 0.21 0.36 0.45 0.38 0.48
Toluene g/m3 0.0019 <0.0010 <0.0010 <0.0010 <0.0010
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
meta Xylene g/m3 <0.002 <0.002 <0.002 0.002 <0.002
ortho Xylene g/m3 0.0016 0.0019 0.0011 <0.0010 <0.0010
Hydrocarbons g/m3 <0.7 - <0.7 <0.7 <0.7
C7-C9 g/m3 <0.10 <0.10
C10-C14 g/m3 <0.2 0.2
C15-C36 g/m3 - <0.4 <0.4
Alkalinity (total) g/m® CaCOs 65
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Parameter Unit 03Jul2013 | 03 Jul 2013 04 Sep 2013 17 Dec 2013 25 Feb 2014
Barium (acid soluble) g/md - - 2.94 2.3
Barium (dissolved) g/md 4.8 3.30 -

Bicarbonate g/m3 HCO3 89

Bromine (dissolved) g/md 103

Calcium g/md 111 - - -
Chloride g/m3 2800 2730 2510 2335
Conductivity mS/m@20C 864 768 703 674
Copper (dissolved) g/md <0.005

Ethylene glycol g/md <4

Formaldehyde g/md 0.03

Hardness (total) g/m® CaCOs 780

Iron (dissolved) g/md 520

Manganese

(diss%lved) g/me 123

Magnesium g/md 122

Mercury (dissolved) g/md <0.00015

Methanol g/md <2

Nickel (dissolved) g/md <0.005

Nitrate nitrogen g/m3 N <0.2

Nitrite/nitrate nitrogen g/m3 N 1.0

Nitrite nitrogen g/m3 N 0.9 - - - -
pH pH 5.9 6.03 6.0 6.1 6.2
Potassium g/md 560

Propylene glycol g/md <4

Sodium g/md 680

Sulphate g/md 19 - - - -
Static water level m 1.485 3.50 1.450 1.244 1.721
Sum of Anions meq/l 80

Sum of Cations meq/| 78 - - - -
Temperature Deg.C 17.6 18.0 18.0 18.0 18.3
Total dissolved solids g/m3 5500 5942.1 5439.2 5214.8
Zinc (dissolved) g/md 0.011

In response to the incidents recorded at the site in the previous monitoring year,
comprehensive investigative sampling was conducted in July 2013. This included
sampling of the groundwater bores for a wider range of parameters including those
specific to hydraulic fracture return fluids such as formaldehyde and glycols. These
substances were effectively not detected in any of the groundwater samples. Heavy
metal concentrations were also low in all samples.

Salinity parameters however, remained elevated in bores 2282 and 2285, with both
wells showing continued exceedance of the total dissolved solids limit of 2500 g/m?.
These values relate to discharges in the previous monitoring period, for which the
Company was infringed in 2012, rather than ongoing or current discharges. The
concentrations also appear to be reducing, and the groundwater at this site is not used
as a potable or stock watering resource or for irrigation purposes. However the results
currently show non-compliance with the consent limit and as such, reflect negatively
on the overall compliance rating for consent 7884-1.

Similarly, benzene concentrations in one bore (GND2285) are still elevated to similar
levels as in the previous monitoring period. Initially benzene was also picked up in
bore 2283, but it appears this has reduced to effectively the detection limit. During the
monitoring year bore 2283 was replaced as the older bore had partially in-filled with



27

sand. The 23 April sample was from the new bore and has come back clear of
hydrocarbon contaminants.

Concentrations of total dissolved solids (TDS) and benzene are graphed in Figures 7
and 8, to show temporal trends from the previous and current monitoring periods,
relative to guideline values and/or consent limits.
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Figure 7  TDS groundwater concentrations in all bores, Wellington landfarm
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Figure 8 Benzene concentrations, bore GND2285, Wellington landfarm

TDS concentrations in bores 2282 and 2285 remain in excess of the TDS limit, but
appear to have plateaued and begun to reduce in the current monitoring period. Bore
2283 had initially high concentrations, but has rapidly reduced towards background
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levels for TDS. GND2284 has not shown any notable impacts from site activities in
either monitoring period.

The concentrations of benzene in all bores has reduced towards the detection limit,
with the exception of bore GND2285, which saw an initial increase in concentrations at
the start of the monitoring period, and has subsequently fluctuated around 0.3 - 0.5
g/m?3. As mentioned in the previous technical report for this site, this is in excess of the
most stringent (drinking water) standard, but within the stock watering and irrigation
guidelines (4 g/m?® and 0.8 g/m?3 respectively), and this is expected to reduce through
dilution and degradation. It should be noted that there is no abstraction of water for
any use in the vicinity of the landfarm, and the bores (and groundwater) in question lie
well within the perimeter of the site.

Ongoing monitoring of groundwater at the site will continue until the levels of
contaminants are at an acceptable level in all bores.

Council surface water results

The unnamed farm drain on the landward side of the site was sampled twice during
the monitoring period at two sampling sites, one upstream and one downstream of the
stockpiling and spreading areas. Sampling sites are identified in Figure 6. Samples
were analysed for similar parameters to the groundwater samples. Results are
presented in Table 10, below.

Table 10  Council surface water samples, Wellington farm drain 2013-2014
Parameter Unit 04 Sep 2013 04 Sep 2013 17 Sep 2013 17 Sep 2013
Upstream Downstream Upstream Downstream
Benzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Toluene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
meta Xylene g/m3 <0.002 <0.002 <0.002 <0.002
ortha Xylene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Hydrocarbons g/m3 <0.7 <0.7 <0.7 <0.7
Barium g/m3 0.014 0.027 0.014 0.043
Chloride g/m3 39 51 339 61.8
Conductivity mS/m@20C 203 241 195 293
pH pH 6.7 6.6 6.5 6.4
Temperature Deg.C 16.2 16.2 18.0 17.9
Total dissolved solids g/m3 157.1 186.5 150.9 226.7

No hydrocarbons were detected in any of the samples. There were slight differences in
salinity parameters between the upstream and downstream sites on both occasions, but
all measured parameters were within the normal range for near-coastal surface water.
No significant effects on preceding water quality are anticipated from slightly elevated
salinity at a site that borders the Tasman Sea.
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Review of analytical results

BTW supplied receiving environment soil results throughout the monitoring year, and
as a summary table in their supplied annual report (Appendix II).

BTW collected a total of 29 composite samples from areas F5, F9, F10 and F12-F23
during the monitoring period, using the methodology detailed in Section 3 of the BTW
supplied annual report. BTW’s soil results are included in Table 4.1, Section 4 of the
BTW supplied annual report, Appendix IL.

The supplied soil sample results, combined with soil results from the previous
monitoring year indicate that all areas except F12, F18 and F21 have already met
surrender criteria for all parameters (based on supplied BTW results). Areas such as F8,
F13 and F14, which were initially outside of surrender compliance for salinity
parameters have shown a reduction in the current monitoring year to within surrender
criteria. The results for area F12 show hydrocarbon concentrations are still in excess of
surrender criteria (but within the application limit of 50,000 mg/kg). The Council
results from area F12 also show elevated hydrocarbons. These results have been
discussed with the Company, who are planning to re-till this area in the 2014-15
monitoring period.

No significant heavy metals have been detected in any of the samples in the current or
previous monitoring period, however, low levels of poly-cyclic aromatic hydrocarbons
were detected in the samples from areas F18 and F21, which will need to reduce before
these areas can be considered to have met surrender criteria.

BTW also sampled the farm drain on the landward side of the site, and one of the
perforated pipes during the monitoring year. These results are presented in Appendix
C of the BTW supplied report, included in Appendix II. Their results are similar to the
Council surface water results. No hydrocarbons or significant metals have been
detected in either sample; all other measured parameters are typical of coastal surface
water in Taranaki.

Marine ecological surveys

Surveys in the vicinity of the landfarm facility were conducted in spring during the
monitoring period. These surveys are designed to assess any potential impact of
landfarming on the receiving coastal environment by recording any change in
diversity, abundance and composition of intertidal reef communities.

The results of the surveys are summarised below. The surveys were conducted to look
specifically at the more recently used site, but given the close proximity, the results are
applicable to both properties. Full survey results are presented in Appendix III.

In order to assess the effects of the land farm on the nearby intertidal communities,
ecological surveys were conducted between 19 September and 17 October 2013 at four
sites (identified in Figure 9). These surveys included three potential impact sites and
one control sites. Potential adverse effects of the land farm on the intertidal
communities were assessed by comparing species richness and diversity at the
potential impact sites relative to the control site.
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Figure 9 Intertidal survey sites, Brown Road landfarm (Wellington area)

As both species richness and diversity were similar at the control sites and potential
impact sites, the results indicate that the land farm was not having detectable adverse
effects on the intertidal reef communities. Natural environmental factors, in particular
sand inundation, appeared to be the dominant driver of species richness and diversity
for the sites surveyed.

= 3 / Sl AN 4
Photo 3 Conducting an intertidal survey at potential impact site 500m east of the Brixton Outfall (SEA
901055), showing some of the species observed



3.6

31

Investigations, interventions, and incidents

The monitoring programme for the year was based on what was considered to be an
appropriate level of monitoring, review of data, and liaison with the consent holder.
During the year matters may arise which require additional activity by the Council, for
example 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 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. 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 2013-2014 period, the Council was not required to record incidents in association
with BTW’s conditions in resource consents or provisions in Regional Plans for the
Wellington part of the site under resource consent 7884-1. However, an additional
investigation was undertaken at the beginning of the monitoring period following
incidents recorded against this consent in the previous monitoring period.

3 July 2013 Investigation

The Wellington area of the Brown Road landfarm was visited to collect samples as part
of an investigation into the effects of the site's activities on groundwater following
incidents recorded in the previous monitoring year. In the previous year, the Company
had been issued an infringement notice following the detection of the presence of trace
levels of benzene in one perforated pipe leaving the site at the seaward boundary. The
Company were also directed to remove the pipe, and completed this work early in the
monitoring period.

The four existing groundwater monitoring wells on site were sampled for the standard
monitoring parameters plus a wider range of parameters specifically associated with
hydraulic fracturing return fluids. Those results are included in Tables 6 to 9, Section
3.3.2. An inspection was also undertaken of the embankment face along the front of the
site and a sample was taken from a groundwater seep which was running from the
embankment onto the beach (WSB000020, Figure 6). The sample had no odour, foam or
sheen. Samples were collected from the remaining perforated pipes (GND2362-2364,
Figure 6). Results for the perforated pipe discharges and the groundwater seep are
presented in Table 11.
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Parameter Unit GND2362 GND2363 GND2364 WSB000020
Benzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Toluene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Ethylbenzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
meta-Xylene g/m3 <0.002 <0.002 <0.002 <0.002
ortho-Xylene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Hydrocarbons g/m3 <0.7 <0.7 <0.7 <0.7
C7-C9 gim? <0.10 <0.10 <0.10 <0.10
C10-C14 g/m3 <0.2 <0.2 <0.2 <0.2
C15-C36 g/m3 <04 <04 <04 <0.4
Alkalinity (total) g/m3 CaCO3 150 133 96 37
Barium (dissolved) g/m3 0.141 0.124 0.106 0.107
Bicarbonate g/m3 HCOs3 183 162 116 46
Bromine (dissolved) g/md 2.3 0.65 2.1 40
Calcium g/m3 29 31 30 25
Chloride gim? 150 142 167 340
Conductivity mS/m@20C 95.8 111.8 129.2 136.7
Copper (dissolved) g/m? 0.0065 0.0052 0.0066 0.0032
Ethylene glycol g/md <4 <4 <4 <4
Formaldehyde g/m3 <0.02 <0.02 <0.02 <0.02
Hardness (total) g/m3 CaCOs 11 123 138 158
Iron (dissolved) g/md 33 15.7 15.3 0.38
Manganese (dissolved) g/m? 145 1.37 113 0.65
Magnesium gim? 9.5 10.8 155 23
Mercury (dissolved) g/m3 <0.00008 <0.00008 <0.00008 <0.00008
Methanol g/m3 <2 <2 <2 <2
Nickel (dissolved) g/md 0.0030 0.0013 0.0021 0.0008
Nitrate nitrogen g/m3N 151 194 38 114
Nitrite/nitrate nitrogen g/m3N 1.57 1.97 39 114
Nitrite nitrogen g/m3N 0.059 0.029 0.071 0.008
pH pH 6.75 6.81 6.15 6.5
Potassium gim? 120 190 187 50
Propylene glycol g/m3 <4 <4 <4 <4
Sodium gim? 64 47 67 167
Sulphate g/m? 36 126 190 29
Sum of Anions meg/l 8.1 9.4 10.9 118
Sum of Cations meq/! 9.3 10.0 110 117
Temperature Deg.C 10.5 13.7 10.1 -
Total dissolved solids g/m3 580 680 820 810
Zinc (dissolved) g/m3 0.108 0.0027 0.0070 0.0058

A comprehensive list of constituents were tested for at this site as shown in Table 11.
The results given in Table 11 indicate relatively brackish ground and surface water at
the site. Brackish water is water that has more salinity than fresh water , but not as
much as sea water, which is consistent with background water quality expected at a
coastal site. These results give no clear indications of any impact of site activities. The
samples were free of hydrocarbon and heavy metal contaminants, with the exception of
a slightly elevated zinc concentration in perforated pipe 2 (GND2362), which is well
within the drinking water criterion (<3 g/m? ANZECC) and poses no environmental
risk. Salts were slightly elevated, but within typical coastal groundwater
concentrations. The contaminants potentially associated with hydraulic fracturing
return fluids (such as formaldehyde and methanol) were not detected in any of the

samples.
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The investigative sampling did not show any contaminants beyond background
concentrations leaving the site through perforated pipes or natural springs/seeps along
the seaward site boundary. This suggests the removal of perforated pipe 1 was effective
in preventing the fast tracking of contaminants offsite, and suggests there is minimal
risk of ongoing leaching of significant contaminants through groundwater and onto the
site. Nonetheless, monitoring of ground and surface water at the site will continue in
both the bores and the perforated pipes to ensure ongoing compliance. It is
recommended that the pipes are sampled annually as part of the monitoring
programme. A recommendation to this effect is given in Section 5.

Photo 4 Groundwater seep onto beach, sampled July 2013 (left), discharge from perforated pipe 4
showing significant but naturally occurring iron oxide (right)



4.2

34

Discussion
Discussion of site performance

There was very little activity at either part of the site during the monitoring period. The
original part of the Brown Road site has been unused since 2011 and Council and
Company soil sampling has shown contaminants in the soil meet surrender criteria.
The Company have applied to surrender the older consent 6867-1. At the time of
reporting, this application is under consideration.

Spreading on the Wellington part of the site was finished in September 2013, at which
time the storage areas had been reinstated and final sowing of pasture had been
undertaken. However, site performance, housekeeping and reporting have improved
significantly since that time. During the year under review, the Company has worked
well to manage and complete the site, and has been thorough and prompt with all
sampling and reporting to Council.

Environmental effects of exercise of consents

Minor but significant adverse environmental effects had occurred at the site in the
previous monitoring period, where site groundwater had been impacted from poor
storage of fluid waste under consent 7884-1. In the 2013-2014 monitoring period, there
have been no further discharges at site, and groundwater contaminant levels appear to
be reducing as expected. These contaminants are already reducing in concentration
and will continue to reduce over time, and monitoring will continue until background
concentrations are reached.

There have been negligible impacts on soils at the site, with most spreading areas
having already reached surrender criteria for most of the species assessed. Area F12
has been identified by both the Council and the Company as requiring extra attention.
Hydrocarbon concentrations are still fairly high in “hot spots” where the application
and tilling processes were not as well done as in other areas. The Company have
fenced this area and are arranging for this area to be re-tilled to further mix and aerate
the soil/waste layer and assist bioremediation. It is recommended this work be
completed in the 2014-2015 year; a recommendation to this effect is given in Section 5.

Surface water samples taken from the drain on the landward part of the site have not
shown any effects from site activities. The remaining perforated pipes and beach seeps
show no contaminants in excess of baseline/background concentrations. The other
perforated pipes were removed as required by an abatement notice issued at the end of
the previous monitoring period.

No effects of site activities have been detected off site, with intertidal surveys returning
positive results and water samples from seeps onto the beach showing levels of
hydrocarbon contaminants to be at detection levels.

Overall, there have been less than minor environmental effects at this site during the
monitoring period, however, high salinity and trace/low level hydrocarbons are
continued to be detected in two of the groundwater bores on the site.
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Evaluation of performance

A tabular summary of the consent holder’s compliance record for the year under
review is set out in Tables 12-13.

Table 12 Summary of 2013-2014 performance for Consent 6867-1
To discharge drilling wastes [consisting of drilling cuttings and drilling fluids] from hydrocarbon
exploration activities with water based muds and synthetic based muds, and oily wastes from
hydrocarbon exploration activities, onto and into land via landfarming

Condition requirement Means of monitoring during period under review Ca(::rr?izl\i/ir&??e
1. Definitions which apply to the consent | Not applicable N/A
2. Best practicable option to be adopted Inspections and liaison with consent holder Yes
3. Current management plan in place Current plan approved 25 March 2010 Yes
4. Notification 48 hours prior to stockpiling | No material received on site during monitoring period N/A
5. Notiication 48 hours prior to No landfarming undertaken during monitoring period N/A

landfarming

6. Keep records relating to wastes,
areas, compositions, volumes, dates, Company records received Yes
treatments and monitoring

7. Report on records in condition 6 to

*
Council by 31 August each year Report No
8. Discharge depth limited to 100mm for
waste with hydrocarbons < 5%, or . ) . )
50mm for waste with hydrocarbons > No landfarming undertaken during monitoring period N/A
5%
9. Single application of wastes to each area No landfarming undertaken during monitoring period N/A

of land

10. Incorporation into soil as soon as
practicable so that top 250mm layer No landfarming undertaken during monitoring period N/A
contains less than 5% hydrocarbons

11. Re-vegetate landfarmed areas as

) Inspection Yes
soon as practicable

12. No discharge within 25m of a water
body, property boundary or within 50m | No landfarming undertaken during monitoring period N/A
of the Tasman Sea

13. Consent applies only to wastes

generated in Taranaki No landfarming undertaken during monitoring period N/A

14. Maximum volume of stockpiling
6000m? discharge within eight months | No material received on site during monitoring period N/A
of arrival on site

15. Levels of metals in soil shall comply

with guidelines Sampling undertaken in previous years Yes
16. Conductivity must be less than 400
mS/m. If background conduciivity Sampling undertaken in previous years Yes

exceeds 400 mS/m, then increase
shall not exceed 100 mS/m




36

Condition requirement Means of monitoring during period under review Com.pllance
achieved?
17. Sodium absorption ratio [SAR] must
be less than 18.0, if background SAR Samolin Yes
exceeds 18.0 then increase shall not ping
exceed 1.0
18. Total dissolved salts in surface water No fresh surface water in vicinity, groundwater not
or groundwater shall not exceed 2500 9 N/A
A analysed
g/m
19. D|sposa_1| of waste S’.ha" not lead to No fresh surface water in vicinity N/A
contaminants entering surface water
20. No adverse impacts on groundwater or | No fresh surface water in vicinity, groundwater not NA
surface water assessed
21. Level of dissolved salts in surface No fresh surface water in vicinity N/A
water
22. Prior to expiry, cancellation, or
surrender of consent soil hydrocarbon Sampling orior to surrender Yes
content must comply with MfE ping p
quidelines
23. Prior to expiry, cancellation, or
surrender of consent these levels must
not be exceeded:
8 conductivity 290 mS/m Sampling prior to surrender Yes
b)  dissolved salts 2500 g/m3
c) sodium 460 mg/kg
d) chloride 700 mg/kg
24. Not|f|cat|on.ofd|scoyery of None found NA
archaeological remains
2. Opt!onal EVIEW provision re Next optional review in June 2014 N/A
environmental effects
Overall assessment of environmental performance in respect of this consent High
Overall assessment of administrative performance in respect of this consent High

*Records received as part of surrender application, not annual report

Table 13

Summary of 2013-2014 performance for Consent 7884-1.

To discharge wastes from hydrocarbon exploration, well work-over, production and storage
activities, onto and into land via landfarming

stockpiling

Condition requirement Means of monitoring during period under review Com.pl|ance
achieved?
1. Definitions which apply to the consent | Not applicable N/A
2. Best practicable option to be adopted | Inspections and liaison with consent holder Yes
3 O_nly specified wastes to be Information provided by consent holder Yes
discharged
4. Notification 48 hours prior to Notifications received Yes
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Condition requirement Means of monitoring during period under review Com_pllance
achieved?
5 Notificatiqn 48 hours prior to Notifications received Yes
landfarming
6. Sample of wastes from each
individual source to be collected and Information provided by consent holder Yes
analysed
7. Keep records relating to wastes,
areas, compositions, volumes, dates, Information provided by consent holder Yes
treatments and monitoring
8. Report on records in condition 7 to .
Council by 31 August Report received 27 August 2014 Yes
9. Well worl_<-over fluids to be stored in Inspections and information provided by consent holder Yes
tank or pit
10. quu[d 0"¥ was?es t0 be stored in tank None received during monitoring period N/A
or mixed into pit
11" All wastes landfarmed ASAP or within Inspections and information provided by consent holder Yes
12 months
12. Well work-over fluids to be kept Inspections and information provided by consent holder Yes
separate from other waste types
13. No waste to be discharged into -1 Inspections and information provided by consent holder Yes
and F2 areas
14. Solid waste to be applied either
100mm or 50mm thick depending on Inspections and information provided by consent holder Yes
hydrocarbon concentration
15, Para}me'ters for rate of liquid waste Inspections and information provided by consent holder Yes
application
16. Incorporation of solid wastes to a . . i )
depth of at least 250mm ASAP Inspections and information provided by consent holder Yes
17. Hydrocarbon concentration shall not . . . .
exceed 50,000mglkg dry weight Sampling and information provided by consent holder Yes
18. Single application of wastes to each Inspections and information provided by consent holder Yes
area of land P P y
19. No discharge within 25m of a water
body, property boundary or within Inspections and information provided by consent holder Yes
50m of the Tasman Sea
20. Re-vegetate Igndfarmed areas as Inspections and information provided by consent holder Yes
soon as practicable
21. Total dissolved salts in surface water
or groundwater shall not exceed 2500 | Samples collected No, but reducing
g/md
22. Contaminants in surface or
groundwater not to exceed Sampling No, but reducing
background concentrations
23. Conductivity must be less than 400
mS/m. If background conductivity Samlin Yes
exceeds 400 mS/m, then increase ping
shall not exceed 100 mS/m
24. Sodium absorption ratio [SAR] must
be less than 18.0, if background SAR .
Sampling Yes

exceeds 18.0 then increase shall not
exceed 1.0
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Condition requirement Means of monitoring during period under review Com_pllance
achieved?
25. Concentration of metals in soil to .
S Sampling Yes
comply with guidelines
26. Levels of contaminants prior to expiry, NA
cancellation, or surrender of consent
27. Consent may not be surrendered until N/A
condition 26 is satisfied
28. Notlflcatlon_ofdlscoyery of None found NA
archaeological remains
29. Consent to lapse in 2016 unless given Consent exercised NA
effect to
30. Opt!onal fEVIEW provision re Next optional review in June 2015 N/A
environmental effects
Overall assessment of environmental performance in respect of this consent Good
Overall assessment of administrative performance in respect of this consent High

During the year, the Company demonstrated a high level of both environmental
performance and administrative with resource consent 6867-1 as defined in Section
1.1.4.

Adverse environmental effects were not observed at the original site during the
monitoring period. No discharge activity (stockpiling or landfarming) occurred at the
site during the monitoring period. Compliance with all surrender criteria has been
demonstrated at the original ‘Brown Road’ part of the site and the Company have
applied to surrender consent 6867-1. It is recommended that consent 6867-1 be
surrendered in the 2014-2015 monitoring year. A recommendation to this effect is
given in Section 5.

The Company’s environmental performance in relation to resource consent 7884-1 is
rated as “good’, and the Company demonstrated a high level of administrative
compliance with the resource consent, taking all factors surrounding non-compliant
levels of salt and benzene into account. Activity at the site ceased at the beginning of
the monitoring period when all available spreading areas had been completed. No
incidents have been recorded in the 2013-14 monitoring period, and site management
has improved greatly from the previous monitoring period. However, there are
contaminants detected in the groundwater monitoring bore that remain outside of
consent compliance, relating to poor site practices in the previous monitoring period.

Recommendations from the 2011-2013 Biennial Report
In the 2011-2013 Biennial Report, it was recommended:

1. THAT monitoring of the original disposal areas (as covered by consent 6867-1) in
the 2013-2014 year be modified from that in 2011-2013, by the resumption of
standard soil sampling of spread areas to assess compliance with surrender
criteria.
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2. THAT it be noted the monitoring of the “Wellington” development of the landfarm
(ie the area covered by consent 7884-1) has been modified to include a
groundwater component focussing primarily on stockpiling facilities, this
component to continue in 2013-2014.

3. THAT it be noted the soil biota programme has been extended by the addition of a
laboratory based investigative programme to assess the chemical toxicity of the
various wastes on microorganisms and to confirm bioactivity levels of soil health
and degradation.

4.  THAT barium testing in groundwater samples is by the dissolved barium test
method.

5. THAT sampling is conducted of the remaining perforated pipes and natural
groundwater seeps at the landfarm boundary.

6. THAT area F7 is resampled to confirm compliance for the SAR limit.

7. THAT the option for a review of resource consent 7884-1 in June 2015, as set out in
condition 30 of the consent, be exercised, on the grounds that the Council are
reviewing the suitability of landfarming for the disposal of wastes derived from
hydraulic fracturing (ie a review of what constitutes ‘best practicable option” for
such wastes).

Recommendations 1 and 2 were implemented in full, and the resumption of standard
soil sampling at the site has subsequently shown (in conjunction with the Company’s
results) that surrender criteria have been met at the site.

Recommendation 3 has been implemented, but at the time of reporting, the results and
findings have not been completed, these will be reported on in the following
monitoring period.

Recommendations 4 and 5 have been implemented, and it is recommended that the
perforated pipe sampling be continued as part of the monitoring programme.

Recommendation 6 has been implemented by the Company, subsequent results have
shown compliance.

Recommendation 7 will potentially be exercised in the 2014-15 monitoring period,
although the site is no longer operational, and is therefore not intended for any future
disposal of the wastes described in recommendation 7.

Alterations to the monitoring programme for 2014-2015

During the 2013-2014 monitoring year the programme was modified slightly from the
previous monitoring period, with the addition of the sampling of perforated pipes and
groundwater seeps at the site boundary, following an incident recorded in the
previous monitoring period.

In designing and implementing the monitoring programmes for air/water discharges
in the region, the Council has taken into account the extent of information made
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available by previous authorities, its relevance under the RMA 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 2014-2015 the monitoring programme is changed in the
following manner:

a)

Groundwater sampling of bores GND2282 - 2285 is conducted quarterly using
a peristaltic low flow pump instead of disposable bailers.

Inspection frequency is reduced from 6 times per year to twice yearly,
reflecting the change in activity at the site (both parts are now both closed).

The surface water sampling of the farm drain is reduced to annually as this is
viewed as a low risk pathway for contamination now that the site has closed,
and previous monitoring results have indicated negligible impacts from site
activities on this water body.

In place of the second surface water sampling run, annual sampling is
conducted of the remaining perforated pipes at the site to monitor whether any
further contaminants are leaving the site through groundwater at the down-
gradient site boundary.
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5. Recommendations

1. THAT monitoring of consented activities at the Brown Road-Wellington landfarm
site in the 2014-2015 year be amended from that undertaken in 2014-2015, in the
following manner:

a)

b)

Groundwater sampling of bores GND2282 - 2285 is conducted quarterly using
a peristaltic low flow pump instead of disposable bailers.

Inspection frequency is reduced from 6 times per year to twice yearly,
reflecting the change in activity at the site (both parts are now both closed).

The surface water sampling of the farm drain is reduced to annually as this is
viewed as a low risk pathway for contamination now that the site has closed,
and previous monitoring results have indicated negligible impacts from site
activities on this water body.

In place of the second surface water sampling run, annual sampling is
conducted of the remaining perforated pipes at the site to monitor whether any
further contaminants are leaving the site through groundwater at the down-
gradient site boundary.

2. THAT the Company completes further remedial work in spreading area F12,
where initial application and incorporation was not completed to a high standard.

3. THAT the surrender of resource consent 6867-1 be processed at the Company’s
request noting that surrender criteria have now been met at the site.

4. THAT resource consent 7884-1 not be considered for surrender until levels of
contaminants in groundwater are at satisfactory levels.
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Glossary of common terms and abbreviations

The following abbreviations and terms may be used within this report:

Al*

As*
Biomonitoring
BTEX

BOD

BODF
Bund
CBOD
cfu
COD
Cu*
Cumec
DO

DRP
E.coli

Ent

FC

Fresh
g/m?

Incident

Intervention

Aluminium.

Arsenic.

Assessing the health of the environment using aquatic organisms.
MAH’s benzene, toluene, ethylbenzene and xylene.

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.
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.

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.

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.
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l/s
MAHs

MCI

mS/m

Mixing zone

NHy
NH;

NOs
NTU
0&G

Oow
PAHs

Pb*

Physicochemical

PMio

Resource consent

RMA
SBM
SS
SQMCI
Temp
Turb
Ul
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Action taken by Council to establish what were the circumstances/events
surrounding an incident including any allegations of an incident.

Litres per second.

Monocyclic aromatic hydrocarbons: these 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 (N).
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: these molecules consist of two or more
six-sided hydrocarbon rings joined together.

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 logarithmic i.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).

Turbidity, expressed in NTU.

Unauthorised Incident.
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UIR 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.

WBM Water based mud.
/n* 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. 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 7884-1

Discharge Permit

Pursuant to the Resource Management Act 1991

Name of
Consent Holder:

Decision Date:

Commencement
Date:

Consent Granted:

Expiry Date:
Review Date(s):

Site Location:

Legal Description:

Catchment:

aresource consent is hereby granted by the
Taranaki Regional Council

BTW Company Limited
P O Box 551

Taranaki Mail Centre
NEW PLYMOUTH 4340
8 July 2011

8 July 2011

Conditions of Consent

To discharge wastes from hydrocarbon exploration, well
work-over, production and storage activities, onto and into

land via landfarming at or about (NZTM)
1704599E-5683484N

1 June 2027
June 2015, June 2021

70 Brown Road, Waitara
[Property owner: M Wellington]

Lot 1 DP 5462 Blk Il Paritutu SD [Discharge site]

Waitara

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document
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Consent 7884-1

General condition

a. The consent holder shall pay to the Taranaki Regional Council all the administration,
monitoring and supervision costs of this consent, fixed in accordance to section 36 of
the Resource Management Act.

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

a) 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.

b) Storage means a discharge of wastes from vebhicles, 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.

2. The consent holder shall adopt the best practicable option [as defined section 2 of the
Resource Management Act 1991] to prevent or minimise any actual or potential
effects on the environment arising from the discharge.

3. Only those wastes specified in application 6815 shall be discharged.

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. 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;

c) 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.
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Consent 7884-1

6. The consent holder shall take a representative sample of the wastes from each

individual source and have it analysed for the following:

a) total petroleum hydrocarbons [Ce-Co, Cio-Cia, Ci5-Cas);

b) benzene, toluene, ethylbenzene, and xylenes;

c) polycyclic aromatic hydrocarbons screening;

d) chloride, nitrogen, pH, potassium, and sodium; and

e) for well work-over fluids only, ethylene glycol, gluteraldehyde, hexavalent
chromium and methanol;

and shall provide the results to the Chief Executive, Taranaki Regional Council, prior

to landfarming the wastes.

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;

f) dates of commencement and completion of storage and landfarming events;

g) dates of sowing landfarmed areas;

h) photographic evidence of pasture establishment;

i) treatments applied;

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

and shall make the records available to the Chief Executive, Taranaki Regional

Council.

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.

Storage

9. Well work-over fluids requiring storage prior to landfarming, shall be stored in a tank,
or in a pit with an impermeable synthetic liner.

10. 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.

11. All wastes must be landfarmed as soon as practicable, but no later than twelve months

after being brought onto the site.
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Consent 7884-1

Discharge limits

12.

13.

14.

15.

16.

17.

18.

19.

20.

Well work-over fluids shall be kept separate and distinct from other waste types.
No wastes shall be discharged in the F1 and F2 areas landfarmed under consent 7670-1.

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 not exceeding 1 cubic metre of waste per 4 square metres of land; and
b) atarate such that there is no overland flow of liquids; and
c) atarate 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 conditons 14-
16 of this consent, shall not be used for any subsequent discharges of waste.

No discharge shall take place within 25 metres of surface water courses or of
property boundaries, or within 50 metres of Mean High Water Springs.

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.

Receiving environment limits - water

21.

22.

The exercise of this consent shall not result in the concentration of total dissolved salts
in any fresh water body exceeding 2500 g/ m?.

Other than as provided for in condition 21, the exercise of this consent shall not result
in any contaminant concentration, within surface water or groundwater, which after
reasonable mixing, exceeds the background concentration for that particular
contaminant.
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Receiving environment limits - soil

23.

24.

25.

26.

27.

The conductivity of the soil/ waste layer after landfarming shall be less than
400 mS/m, or alternatively, if the background soil conductivity exceeds 400 mS/m, the
landfarming of waste shall not increase the soil conductivity by more than 100 mS/m.

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 2027 [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

MAHs 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, C10-Ci4, C15-Cae]

The requirement to meet these standards shall not apply if, before 1 March 2027, the
consent holder applies for a new consent to replace this consent when it expires, and
that application is not subsequently withdrawn.

This consent may not be surrendered at any time until the standards in condition 26
have been met.

Archaeological remains

28.

In the event that any archaeological remains are discovered as a result of works
authorised by this consent, the works shall cease immedjiately 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.
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Lapse and review

29.

30.

This consent shall lapse on 30 September 2016, unless the consent is given effect to
before the end of that period or the Taranaki Regional Council fixes a longer period
pursuant to section 125(1)(b) of the Resource Management Act 1991.

In accordance with section 128 and section 129 of the Resource Management Act
1991, the Taranaki Regional Council may serve notice of its intention to review,
amend, delete or add to the conditions of this resource consent by giving notice of
review during the month of June 2015 and/ or June 2021, for the purpose of ensuring
that the conditions are adequate to deal with any adverse effects on the environment
arising from the exercise of this resource consent, which were either not foreseen at
the time the application was considered or which it was not appropriate to deal with
at the time.

Signed at Stratford on 8 July 2011

For and on behalf of
Taranaki Regional Council

Chief Executive
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Discharge Permit

Pursuant to the Resource Management Act 1991

Name of
Consent Holder:

Change To
Conditions Date:

Consent Granted:

Expiry Date:
Review Date(s):

Site Location:

Legal Description:

Catchment:

aresource consent is hereby granted by the

Taranaki Regional Council

BTW Company Limited
P O Box 551

Taranaki Mail Centre
NEW PLYMOUTH 4340

4 February 2010  [Granted: 27 April 2006]

Conditions of Consent

To discharge drilling wastes [consisting of drilling cuttings
and drilling fluids] from hydrocarbon exploration activities
with water based muds and synthetic based muds, and oily
wastes from hydrocarbon exploration and production
activities, onto and into land via landfarming at or about
(NZTM) 1704006E-5683454N

1 June 2020

June 2012, June 2014

Brown Road, Waitara

[Property owner: Papawai Holdings Limited,

C/- GL & HM Rogers]

Pt Sec 1 Matataiore Blk & Pt Sec 50 Papawai Blk Waitara
W Dist Blk | SD

Tasman Sea
Waiongana

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document

Doc# 717345-v1



Consent 6867-1

General condition

a. The consent holder shall pay to the Council all the administration, monitoring and
supervision costs of this consent, fixed in accordance to section 36 of the Resource
Management Act.

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

a) stockpiling means a discharge of drilling wastes from vehicles, tanks, or other
containers onto land, but without subsequently spreading, or incorporating into
the soil within 24 hours of such discharge; and

b) landfarming means the discharge of drilling waste onto land, subsequent
spreading and incorporation into the soil, and includes any stripping and relaying
of topsoil.

2. 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.

Management plan

3. The consent holder shall maintain, to the written satisfaction of the Chief Executive,
Taranaki Regional Council, a landfarming and stockpiling management plan to
demonstrate the activity will be conducted to comply with all of the conditions of this
consent. The management plan shall be reviewed annually and shall include as a
minimum:

a) control of site access;

b) procedures for notification to the Taranaki Regional Council of disposal
activities;

procedures for the receipt and stockpiling of drilling wastes onto the site;
methods used for the mixing and testing of different waste types;
procedures for landfarming drilling wastes [including means of transfer from
stockpiling area, means of spreading, and incorporation into the soil];
procedures for sowing landfarmed areas;

contingency procedures;

sampling regime and methodology; and

i) post-landfarming management, monitoring and site reinstatement.
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Consent 6867-1

Notification and sampling requirements prior to discharge

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 drilling
wastes onto the site for stockpiling, from each well drilled. Notification shall include
the following information:

Laeczoe

the consent number;

the name of the well[s] from which the waste was generated;

the type of waste to be stockpiled;

the volume of waste to be stockpiled; and

for oily wastes the concentration of total petroleum hydrocarbons [Ce-Co, C10-Cus,
and Ci5-Cs¢), polycyclic aromatic hydrocarbons [PAH], and benzene, toluene,
ethylbenzene and xylenes [BTEX].

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

Laeczoe

—
N

the consent number;

the name of the well[s] from which the waste was generated;

the type of waste to be landfarmed;

the volume and weight of the waste to be landfarmed;

the concentration of chlorides, nitrogen and total petroleum hydrocarbons
hydrocarbons in the waste; and

the specific location and area over which the waste will be landfarmed.

Monitoring and reporting

6.

The consent holder shall keep records of the following:

a)

\=3
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D
~

-
—

=28

wastes from each individual well [including records of all additives used at the
wellsite during the drilling process];

composition of wastes, including concentrations of chloride, nitrogen and total
petroleum hydrocarbons;

stockpiling areal[s];

volumes of material stockpiled;

landfarming area[s], including a map showing individual disposal areas with GPS
co-ordinates;

volumes and weights of wastes landfarmed;

dates of commencement and completion of stockpiling and landfarming events;
dates of sowing landfarmed areas;

treatments applied;

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

and shall make the records available to the Chief Executive, Taranaki Regional
Council.
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7.

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 6, for the period of the previous 1 July to 30 June.

Discharge limits

8.

10.

11.

12.

13.

14.

For the purposes of landfarming, drilling 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; and

c) ina rate and manner such that no ponded liquids remain after one hour, for all
wastes;

prior to incorporation into the soil.

An area of land used for the landfarming of drilling wastes in accordance with
condition 8 of this consent shall not be used for any subsequent discharges of drilling
waste.

As soon as practicable following the application of drilling wastes to land, the consent
holder shall incorporate the material into the soil to a depth of at least 250 mm so that
the hydrocarbon concentration at any point in the soil/waste mix is less than 50,000
mg/kg dry weight.

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.

No discharge shall take place within 25 metres of a surface water body, property
boundary, or 50 metres of the Tasman Sea.

The exercise of this consent is limited to wastes generated within the Taranaki region.
The stockpiling of material authorised by this consent shall be limited to a maximum

volume of 6,000 m?at any one time on the property. In any case all stockpiled material
must be landfarmed within eight months of being brought onto the site.

Receiving environment limits

15.

16.

At any time the levels of metals in the soil shall comply with the guidelines for heavy
metals in soil set out in Table 7.1, Section 7 of the “Guidelines for the safe application of
biosolids to land in New Zealand” [MfE and NZWWA 2003].

The conductivity of the soil layer containing the discharge shall be less than 400 mSm,
or alternatively, if the background soil conductivity exceeds 400 mSm-, the application
of waste shall not increase the soil conductivity by more than 100 mSm-.
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17.

18.

19.

20.

21.

22.

23.

24.

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

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

The exercise of this consent, including the design, management and implementation of
the discharge [including but not limited to stockpiling on land and/ or discharge onto
and into land], 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.

The exercise of this consent shall not result in any of the following effects on surface
water:

a) the production of any conspicuous oil or grease films, scums or foams, or floatable
or suspended material;

b) any conspicuous change in the colour or visual clarity;
c) any emission of objectionable odour;
d) the rendering of fresh water unsuitable for consumption by farm animals;

)
~

any significant adverse effects on aquatic life.

At the time of expiry, cancellation, or surrender of this consent the levels of
hydrocarbons in the soil shall comply with the guideline values for sandy soil in the
surface layer [less than 1 metre depth] set out in Tables 4.12 and 4.15 of the Guidelines
for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New
Zealand [Ministry for the Environment, 1999].

At the time of expiry, cancellation, or surrender of this consent soil parameters shall
not exceed the following limits: conductivity, 290 mS/m; total dissolved salts, 2500
mg/kg; sodium, 460 mg/kg; and chloride, 700 mg/kg.

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, Taranaki Regional Council, has considered: tangata whenua
interest and values, the consent holder’s interests, the interest 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 authorisation or consent
has been obtained.
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Review

25. In accordance with section 128 and section 129 of the Resource Management Act
1991, the Taranaki Regional Council may serve notice of its intention to review,
amend, delete or add to the conditions of this resource consent by giving notice of
review during the month of June 2012 and/ or June 2014, for the purpose of ensuring
that the conditions are adequate to deal with any adverse effects on the environment
arising from the exercise of this resource consent, which were either not foreseen at
the time the application was considered or which it was not appropriate to deal with
at the time, or to take into account any Act of Parliament, regulations, national policy
statement, and national environmental standard which is relevant to this consent.

Signed at Stratford on 4 February 2010

For and on behalf of
Taranaki Regional Council

Director-Resource Management
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1 INTRODUCTION
1.1 Special Condition 8

In accordance with Special Condition 8 (SC8) of resource consent 7884 -1 it is a requirement that:

The consent holder 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 Special Condition 7
(SC7), for the period of the previous 1 July to 30 June.

This report therefore includes all information related to activities provided for under consent 7884-1
from 1 July 2013 to 30 June 2014 as well as monitoring required under SC 21-27.

1.2 July 2013 to June 2014 - Summary

During the annual reporting year areas F20 to F23 have been landfarmed, these areas are shown
on the attached overall landfarming plan in Appendix B. The material that has been landfarmed
during the reporting period comprises of synthetic based mud, contaminated soil and well work
over fluid. Approximately 1.8 hectares of land has been landfarmed during this annual reporting
year.

The site was decommissioned during the monitoring year. Once each waste source was removed
from each stock piling pit and landfarmed, the stock piling pits were decommissioned and the land
reinstated.

The last area to be landfarmed was F23 in September 2013. At the completion of landfarming this
area of the site was completely reinstated and sown in a mixture of oats and permanent pasture.
The site has now been inactive for approximately 8 months and there is no intension to do any
further landfarming on the site, in essence the site is complete.

A new bore was installed during the reporting year, due to an original bore infilling with sand and
making it difficult for the TRC to sample the groundwater. At the request of the TRC BTW arranged
the installation of a new groundwater monitoring bore to assist with monitoring the groundwater
running through the site.

Extensive soil sampling has taken place since the inception of the site. The last round of soil
sampling monitoring has demonstrated that from the 23 individual areas landfarmed only F12 and
F18 don’'t meet surrender criteria. However, we note the data for the F18 area is likely bias in terms
of the landfarming material results, due to the large pile of trees that were burnt adjacent to this
area and incomplete combustion of material {charcoal) was found within the soil matrix, which is
likely to have caused a constituent to be recorded at a trace level with the soil analysis.

Overall the soil sampling results andsurface water results from the surface drains and perforated
pipes through the site have provided data that would suggest no adverse environmental effects
beyond the consented area.

In summary, to only have one proven landfarmed area (F12) above consent surrender criteria for a
complex site that has taken a mixture of waste source is considered a positive result for the
reporting year.

btw company
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1.3

Records required under Special Condition 7

- The consent holder shall keep records of the following:

/7
/ a)
b)
c)
d)

e

Composition of waste;
Storage areas; —
Volume of material stored;

Landfarming areas, including a map showing individual disposal area with GPS co-
ordinates;

Volumes and weight of wastes landfarmed; .

dates of commencement and completion of storage and landfarming events;

dates of sowing landfarming areas;

photographic evidence of pasture establishment treatment;

treatment applied;

details of moniforing, including sampling locations, sampling methods and the results of
analysis; .

and shall make the records available to the Chief Executive, Taranaki Regional Counci.

1.4

2 A-_\'y
Report Overview

The following information has been collated for the purpose of demonstrating compliance with
SC8. Information will be supplied generally in order as requested within SC7 a-j.

©

btw company

Records required under SC7 condition a) Composition of waste, is provided in Appendix A
of the Report. Appendix A provides a list of all chemical products and lists of possible
constituents which may be added to aiter the consistency of drilling mud or well work over
fluids and are stored on well sites.

Condition a) is also addressed in Section 4 of this report.

A map of the site showing individual disposal areas, GPS co-ordinates and stockpiling
areas is located in Appendix B displaying compliance with SC7 b), d) & f). This includes:
o Storage Area’s
o Landfarming areas, including a map showing individual disposal area with GPS co-
ordinates;
o Dates and commencement and completion of storage and landfarming events.

Section 2 provides the information related to the recording of details required within
conditions c), e}, g), h) & i} of SC7 which are listed below;

volumes of material stored;

volumes and weights of wastes landfarmed;
dates of sowing landfarmed areas;

photographic evidence of pasture establishment;
treatments applied.

oQoOoQaQ
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Material volumes have been calculated based on the area of disposal and the thickness
which disposal is undertaken. This information is available on the site map provided in
Appendix B.

e« Section 3 provides details of monitoring, including sampling locations and sampling
methods as required by SC7, condition |.

s Section 4 provides the results of analysis as required also by SC7, condition j. Special
Conditions 21-25 of Consent 7884-1 are also addressed in this section.

btw company
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2 MATERIAL STORAGE AND TREATMENT

The following section provides the information related to recording of details required within c), e},
a), h) & i) of SC7 which are listed below;
o volumes of material stored;
volumes and weights of wastes landfarmed;
dates of sowing landfarmed areas;
photographic evidence of pasture establishment;
freatments applied.

000

2.1 Material Volumes

The remaining material that was stockpiled was landfarmed early in this monitoring year (August
and September). The material was 385.2m? of synthetic based muds and 15m?® of well work over
fluid. The contaminated soil taken to the site was never stock piled on-site and was landfarmed
immediately in two events. Initially 750m?® of material was landfarmed, then 200m® of soil was
landfarmed.

Table 2.1 provides the information required relating to the volumes of material landfarmed during
the annual monitoring year. Overall the total volume of material landfarmed was 1350.2m?

Table 2.1: Volumes of Material Landfarmed - July 2013 to June 2014

Locaticn Material Type Date Landisrmed Area of saver (mé Ickness of Valume fandfarmaod

F20 WWF August 2013 1008 / 100 / 15
Fa1 SBM August 2013 7650 “ 0 | 3852
F22 cs August 2013 7550 100 ; 750
23 cs Seplember 2013 2065 100 A, 200

— —

2.2 Sowing and treatments

No treatments have been applied to materials landfarmed at the Waellington Landfarm, and no
fertiliser will be applied by the consent holder.

Sowing of grass and oats has occurred on landfarmed areas F18 to F23 during the monitoring year
in October 2013. Photographic evidence of this, which is required under SC7 h), is included in
Appendix D.

btw company
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3 MONITCRING INFORMATION

The following section provides the details of monitoring, including sampling locations, sampling
methods and the results of analysis.

3.1 Monitoring

A pre-disposal sample of all material is analysed for a variety of constituents before the material is
stockpiled on site in lined pits. Testing takes place prior to stockpiling because on occasions it is
added to other material already stored and therefore unable to be sampled separately once on-
site. The material is tested by an independent accredited laboratory (Hill Laboratories), the analysis
includes testing for hydrocarbons, including Total Petroleum Hydrocarbons, Polycyclic Aromatic
Hydrocarbons, BTEX, Heavy Metals and individual tests such as for Barium, Potassium, Sodium,
Chloride, Nitrogen and pH.

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

Monitoring of the landfarmed area begins within the first month of topsoil being re-applied to the
landfarmed area. At this point, an entire suite of tests (both environmental and agricultural) is
undertaken to assess the receiving environment against consent conditions.

For WBM material, monitoring Is undertaken every six months for the first year following
application, and then 6-monthly sampling continues until compliance with consent conditions is
achieved. For SBM material, monitoring is undertaken every three months for the first year
following application, and then 6-monthiy until compliance is achieved. Within the first year, if
results are compliant with surrender conditions, monitoring ceases. To ensure compliance best
practice, all individual landfarmed areas must meet surrender criteria on two consecutive
occasions, before sampling of an individual area ceases.

Monitoring results have been provided in a spread sheet form to assist with compliance and
consent requirements for surrender (See Section 4). The results provided include the complete set
of soil sampling results on each individual area to meet consent conditions; however as shown in
Appendix E the individual tests undertaken by BTW are far greater than the consent requirements.

The resuits demonstrate that all but F12 and F18 areas meet surrender criteria for this consent.
Surrender criteria data and analysis is discussed in section 4.

All receiving environment samples are tested by Hill Laboratories and sampling methodology is in
accordance with the TRC procedure for soil sampling at landfarm sites. In addition BTW Company
has its own sampling procedure which is strictly adhered to and adopts current best practice for
specific sampling requirements.

Apart from the soil sampling, additional surface water sampling has been undertaken of the up
gradient drains plus the perforated nova coils that run through the landfarming site. The results of
the sampling are contained in Appendix C and demonstrate compliance with special condition 16,
17 and 18. The results provide no evidence of contamination of the surface water or the
subsurface water beyond the site boundary.

btw company
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3.2 Sampling Locations

Specific landfarmed areas are located and identified through the use of a GPS navigational
system. These co-ordinates are contained within the ‘Wellington Disposal Site’ — Site plan
(Appendix B) which shows individual areas of disposal and this is updated whenever new landfarm
areas are completed. A central point is located within each area and a composite sample (10 sub
samples) retrieved in a transect line from the central point. The line direction is dependent on the
underlying orientation of the landfarmed material. The transect line is approximately 60 meters in
length, essentially 30meters either side of the central coordinate point.

3.3 MNethods

Sampling involves collecting a composite of 10 sub-samples which are located with GPS along a
transect line running from the central point of a landfarmed area. Typically, samples are retrieved
from approximately 250mm but this can vary depending on the Jocation of the drilling mud layer.
This procedure has been adopted by the TRC for land farming sites where the composition of the
waste is known (pre-disposal samples) and the location of each specific waste source is known.

3.4 Inspection Notices

The site has basically been inactive since about November 2013. However during the initial part of
the monitoring year the site was very active with spreading material and decommissioning of the
site.

All inspections from the TRC during the monitoring year have found the site to be compliant with
the resource consent conditions.

3.5 Infringement Notices

No infringement notices have been issued during the monitoring year by the TRC.

3.6 Abatement Notices

No abatement notices have been issued during the monitoring year by the TRC.

3.7 Site Improvements

In general there has been a follow on from best practices from the previous monitoring years, and
BTW has work closely with the TRC io ensure appropriate levels of monitoring on the site
continued, even once the site was decommissioned at the end of 2013.

The site was totally decommissioned at the end of 2013, and as part of the decommissioning all
the fined pts were removed and the liners plus other general rubbish associated with the site was
taken by waste management to landfill. The contouring of the site was completed and all
topsoil/sand was redistributed on the surface of the site.

btw company
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Consent condition 15 details that landfarming of well work over liquid waste must occur at a ratio of
1 cubic metre of waste to 4 square meters. This has been identified as not workable and not the
best environmental practice for the site. A proactive approach from BTW Company has seen the
areas required to spread well work over fluid increased. This practice has been completely done
voluntary and has come at quite an expense to BTW as additional site area is required to achieve
the best practices for the site. An example of this is the last well work over fluid area to be
landfarmed (F20), which from the consent condition only required 60m? of area for the 15m?® of well
work over fluid. BTW increased the area to 1000m? which in today’s environment is an expensive

approach to take however deemed necessary in safeguarding the site and surrounding
environment.

One of the groundwater monitoring bores became in-filled with sand over the monitoring year and
became difficult for TRC to sample. The four groundwater monitoring bores had been installed
voluntary by BTW to assist TRC with the groundwater monitoring of the site. As one of the bores
became difficult fo sample BTW arranged the installation of a new bore in a similar location to
continue to assist the TRC with gathering groundwater data from within the site.

BTW Company has continued to be very transparent with all its operations with the TRC and any
other interesied parties and will continue this practice into the next annual reporting year.

btw company
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4 ANALYSIS OF RESULTS

The following Table 4.1 provides a summary of the monitoring resuits undertaken over the
reporting period. Analysis of the results of monitoring are required by SC7, condition j. Special
Conditions 21-25 of Consent 7884-1 are also addressed in this section.

Where compliant with consent surrender conditions, the fields are coloured green, where the
sampling indicates the sampled constituent has not yet reached surrender limits for the receiving
environment, the field is coloured red.

Analysis of the monitoring results is undertaken over the following Sections 4.1 and 4.2, with a
summary proved in Section 4.3

btw company
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4.1 Compliance with SC’s 21 and 22

21. The exercise of this consent shall not result in the concentration of total dissolved salts
in any fresh water body exceeding 2500 g¢/m3

22. Other than as provided for in condition 21, the exercise of this consent shall not results
in any containment concentration, within surface walter or groundwater, which after
reasonable mixing, exceeds the background concentration for that particular contaminant.

Surface water samples were collected from three locations this monitoring year. Two surface water
samples were taken from the drain to the south of the site and the nova coil outlet drain.
Compliance with SC21 is displayed within Appendix C.

4.2 Compliance with SC’s 23 - 27
4.21 Condition 23 - Soil Conductivity
Condition 23 requires:
23. The conductivity of the soil/ waste layer after landfarming shall be less than 400 mS /m

or alternatively, if the background soil conductivity exceeds 400 mS / m, the landfarming of
water shall not increase the soif conductivity by more than 100 mS/m.
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Figure 1 Soil Conductivity analysis - Wellington Disposal Site
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* Figure 2 Soil Conductivity analysis —- Weliington Disposal Site

Over the year in review, the consent limit for Soil Conductivity of 400 mS / m has now been met for
all landfarmed areas as shown in figure 1 & 2 above.

4.2.2 Condition 24 - SAR

Condition 24 requires:

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

As shown in the Figure 3 & 4 below, SAR limits have generally been low and all areas have
met surrender criteria throughout the sampling regime to date.

btw company
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4.2.3 Condition 25 — Heavy Metals

Condition 25 requires:

25. The concentration of metals in the soil shall as all times comply with the guidelines for
heavy metals in soil set out in Table 7.1, Section 7 of the Ministry of the Environment and
New Zealand Water and Wastes Association’s Guidelines for the safe application of
biosalids to land in New Zealand (2003)

As shown in Table 4.1, all metal concentrations are complaint with Table 7.1, Section 7 of

the Ministry of the Environment and New Zealand Water and Wastes Association’s
Guidelines for the safe application of biosolids to land in New Zealand (2003).

4.2.4 Condition 26 and 27 — Constituent Closure Criteria

Condition 26 requires:

26. From 1 March 2027 (Three months prior to the consent expiry date), constituents in the
soif shall not exceed the standards shown in the following table:

Tahle 4.2: Consent Ciosure Criteria - Condition 26

Constitdent Stantard
Conductivily 290 m3/m
Chloride 700 myg / kg
Sodium 460 mg /g
Total soluble salts 2500 myg / kg
MAHs Guidefines for Assessing and Managing Petroleum Hydrocarben
PAHS Confaminated Sites in New Zealand (Ministry for the Environmant,
TPH 1999). Tables 4.12 and 4.15, for soil type sand.

MAHs — benzene, foluens, ethylbenzene, xylenes
PAHs — naphthalene, non coarc. (Pyrene) benzo(a)pyrene eq.
TPH - Total petroleum hydrocarbons (CrCg, C1g-C14, and C15-Cyg).

The requirement to meet these standards shall not apply it before 1 March 2027, the
consent holder applies for a new consent to replace this consent when it expires, and that
application is not subsequently withdrawn.

27. This consent may not be surrendered at any time until the standards in condition 26
have been met.

The following presents a series of figures detailing results from the landfarm monitoring in
respect to meeting surrender criteria.

btw company
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4.2.5 Conductivity

Figures 1 & 2 (above) overviews the soil conductivity results and identifies all sites met the
consent surrender limit of 290 mS / m.

Areals not within surrender limits: None

4.2.6 Chloride
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" Figure 5 Chloride analysis — Wellington Disposal Site
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Figure & Chloride anatysis —~ Wellington Disposal Site

mmsn Chloride

e CONSENT SURIENHlRT Limit
700 mgikg

As shown in Figure 5 & 6, consent surrender requirements for Chloride have been met for all

monitored areas of the landfarm.
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4.2.7 Sodium
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Figure 8 Sodium analysis — Wellington Disposal Site

Figures 7 & 8 provide an overview of sodium results across the landfarming areas. The results
demonstraie that exceedance of the sodium criteria has significantly reduced in ali areas that had
shown in the past sodium levels above the surrender criteria. All landfarmed areas now meet the
surrender criteria for sodium.

Area/s not within surrender limits: None
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4.2.8 Dissolved Salts
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Figure 10 Dissolved Salts analysis — Wellington Disposal Site

Dissolved salt concentrations in the past for areas F5, F13 and F14 have been quite elevated,
however overtime have reduced, and now all areas met the consent surrender criteria for dissolved
salts.

Areafs not within surrender limits: None.
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Figure 12 TPH C7-C9 - Wellington Disposal Site

As demonstrated in figures 11 & 12 all areas have been compliant with consent surrender limits
throughout ali soil sampling testing regimes to date for the hydrocarbon chains C7 to C9.

Areals not within surrender limits: None.
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4.2.10 TPHC10-C14
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Figure 14 TPH C10-14 — Wellington Disposal Site

The hydrocarbon chain C10-C14 has been the chain of hydrocarbons which has been elevated in
a number of landfarming areas. Obviously this chain is dependent on the waste source, however
from our results it is generally elevated within synthetic based muds. Hydrocarbons are
biodegradable and do break down over time and the sampling results over time reflect this.

From the last round of sampling only one area (F12) has elevated hydrocarbons in the C10-C14
chain. The levels are elevated however meet consent requirement, however not consent surrender
requirements. All other area meet consent surrender requirements for the C10-C14 chain of
hydrocarbons.

Areafls not within surrender limits; F12
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4.2.11 TPHC15-C36
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Figure 16 TPH C15-36 — Wellington Disposal Site

Of the sampled sites only F12 remains above the consent surrender fimits. F12 is an area of
concern due to high levels of TPH in the soil. The levels meet consent requirements; however are
still above consent surrender limits after approximately 18 months. It is likely this area would
require additional aeration to assist the breakdown of this hydrocarbon chain. All other areas have
significantly reduced, even areas that initially had high levels of the hydrocarbon chain C15-C36.
Table 4.4 below demonstrated the reduction in TPH C15-C36 over areas that had high levels of
TPH C15-C36 initially during application. The results are positive except for the F12 area.

Table 4.3: 5 Reduction in TPH C15-C36 over sampling time frames.

Site Time Period Months | % Reduction
F9 10/7/2012 to 28/09/13 14 98%

F10 10/7/2012 to 7/05/14 22 100%

F12 ‘ 15/11/2012 to 7/05/14 18 2%

F21 9/10/14 to 5/6/14 8 92%

Area/s not within surrender limits: F12
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4.2.12 Summary

Over the monitoring year we have generally seen a reduction of contaminates in the soil. The site
which has 23 individual landfarmed areas now only has two areas (F12 & F18) that don't meet
surrender criteria for the consent. All areas that have been landfarmed during the 2013/2014
monitoring year meet surrender criteria for the consent, which is a stringent standard to meet and
largely follows the Ministry for the Environment guidelines for assessing and managing petroleum
hydrocarbons on contaminated site in New Zealand.

The results for the F18 area have shown a trace of benzo pyrene which is likely to be associated
with the burning of some frees on-site due to incomplete combustion and the by-product of
charcoal forming. Charcoal was observed at the surface during sampling this area. Therefore it
would be fair to conclude this area has been affected by external influences in regards to recent
soil sampling.

The F12 area still has elevated hydrocarbons in isolated areas; these hotspots are quite obvious
from a site walk over, however are small and isolated. From soil sampling of these hotspots there
has been very little reduction in the hydrocarbon levels. Even though the levels in the soil meet the
consent requirements it is the intension of the consent holder to reduce these levels to surrender
limits in the next monitoring year. The likely solution is to lightly drill these hot spot areas, which will
aerate the soil at these locations. The aeration will accelerate microbial activity needed to break
down the elevated hydrocarbons in this area. Monitoring of this area will be closely observed by
the consent holder over the next year,

Also worth pointing out is that all the results demonstrate no elevated levels of heavy metals in the
soil. All levels fall well below the biosolids guideline values set by the Ministry for the Environment
to protect human health and the environment, plus to safeguard the life-supporting capacity of
soils.

Overall the soil sampling results have demonstrated a significant reduction in any elevated
constituents from initial application of the waste sources. We expect levels to continue to bio
remediate over time to background levels.
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APPENDIX A COMPOSITION OF WASTE

btw company

29 28/08/2014



BTW COMPANY [Section of Regubations. [Test Cenificates. Errergency Managemaent tched 2
= SEleE [ETEEEE RIS 13 PFEPFSifpE F F B 2o
$X |43 T |EERIE N H 3 ez f2 g 7 z H iz |3 2
%= |88 a2 5 % £ k) A 3as = 2 Y ] 3 E% a
g |5 [T |5E |* E |z 3 £ (& " 5 g |2 = 1= °
B =z & & i 5 a - & -
Atlerence 4.3 4.2 43 L k5 523 5.2 523 525 5.2.5 53.1 53.2 532 5.4.3 541 5.4 5.4.1 5.5
Schedule Tabls reference from Arguations Tatlet [Table1  [Nablel [Table3 [riblck  [Tabies [Tawes Tabte 12 |Tuble 31 Frab 22 |Table 33 [Tubleid [Sched &
Deieription of what the numbers refate ta in table belaw Thresbadd | Phrcohald bevel [Thiethoid | Threshotd | Theashatd fevet| Therinomd (Peedvotd Tow [Seprrtion {hoempatide rlormation [Oscimes | Thiesiord
el el vl el ol ey cigd (Lot
s |freca
Sepantian
asphasal (54 (578 substances that are earcinogeniz
[5-5% ﬂlllﬁneﬁﬁu}

E.94 Inhatatian} Texicto human ISt ofEaNs of 3y1temy
Calchutn Cosbonats GAA JTiating 15 the cye - .
16/i50, :
Caustle Soda 508 [6.1D |Oral) Aeutely tovl
5.2 Metaliiz corrosiva
5.28 3kin cerrosiva
B34 Cotrorive to eyes
910 Shighily harmful o the squatic environmént or ethrrwize dazigned far biocidal action,

(Omyacel

8.3C_ Harmbul to temrestrlal vaitebrutes
“[EACRimmble (Mediom fazerd) -7

[6.1C Acutely tads {Inhalatiin),
s :!&aﬁmmmm{ouu i
B 6.38.5Kin Irritant 7,

(Y

(}W amiful o himan target Srans of Fystems (0n
B i [930 Sghtiy to anidronticat of ¢

Frac Attazk Tl £114

Gluite 25 |

Aruitehy ot
BAA Ittitating lo the eye
93¢ Harmiud ta terrealoial vertebicates
;|eam AUty Haxk 2

9,10 stighuly the aqualic eaviranment or otherwise designad for blocidal acticn.
{HAR - e [US - |63ASKR britat [ Sl
Kleen Up Bl | &2 ki Sritant

|6.4Alrritating w the eys
41836 Carfaibie Ta eemal e
[B3A Corrorive Ea eyer

Pt Batite

610 {Orat) Arutaly taxic
6.7 Subrtances that are caréinogenic
594 [tnhetation) Touc 10 human targe? rgant of spstemt
1930 Hacmful to termestrial vettebrates
6,74 Sibitinees thit wre arelnogénie: it 7
SR 3 5.9A {Ichalatisn) Toake ko huirman barget o
bt 1 (Coarse K Fine) [Bewter s.?ASuhxllnculhluremhmnk

594 {{rha'stion} Toxic to human tiget arean of systems
; L ds:

M- Gel Supreme [Bestonite)

dovainut

.20 {Oral) Acutely torle
554 Respleutory senaltiser
6,58 Contact sensitlier
2.2€ Corrosive 1o dermal stue

B34 Cotromve 1 eves

9.3 _Harmiul to beremitiy] vertebrates

- - - - - . 2L 1.0




BYW COMPANY Sectlo of Regulations Task Centificates Emergency Management Sched 4
w = It 5 Rl u = = [ ] S = i E = A 3 E "
Sub-sacthan sE1E8 (B (35t[E O3 5 £2 (2 |88 |E 2 H TNH £
SEJE3 8 |25%(3 N H S 3 [Ez |E H H g5 18 3
T" (2% 2 J3F |8 s |3 H & 2 Ll = H =% |8 <
5 g x £ g H H z i E & &
Refesenie 4.2 .2 LE] 15.2.5 5.2.5 5.3.1 53.2 5.3.2 5.4.2 541 5.5
Smadulehhhmflreamfmm Regutations Table 1 [Fable 1 ITable 2 Table & IVsble 8 Vable®  |Table 10 {Tabie 1o Table 11 Table 12  |Table 33 JTable 28 Sched 4
P of what tha ta tn tabie by [Thrrshaid | Thresh okl beved [ Tagebt il ThreNold  [Rembaraf  |Theehoid Imegency [eriiGration Laws Inlenatty . iwampuhile [Wbemation [Oacumen [Thnrchels
evel leved Entimgrbahen el Reguliiiont Jbnrancas
Threh il
Safc Cide Udd  [546 [0} A:um& loxic
6.58 Contert senshiser

9.3C Harmfults terrestridl varticbrates

Safe Sobs £

r haemful Eo'1Ke aguatke rmmnmenmruthxrwkedu wd for biscidal actlon, -7+

6,10 [Ors) Acutelytoxc

Safe Surf 5

634 Skin |sritant. .10
8.34 Cortosive to eyes A . - s - - lsaL FETY 160001
!lﬂSuﬂuthum!uhalh-lgunﬂcmwkunm:mwalh-mlsgk:lmdmrlﬂuﬂdila:ﬂem - - . - - N Lol ,m 100001,
EXT ] :otemlrhlvmekutg: - - - - - - L1 B =
Saft PVD oo JBAE Acutelytonde SR Lol R . - . TR - - Sl [ o [k - -
o SR -1 Phnenl e - R B T - - el PRI T R M - : ) 0 = To - IR RS
:nrallnuusv = L |- - Lo . tel  [foe EC TR P ) - - 1,00 Lol 15300

3.18 Flarmmable Lquids: high hazard
5.1E Acitely toxic

G308 ATy Iritating to. the 1tin
2ot

6.18 Acute

Sodium Formate

fodtumFomate - : i B - |1sagke Lo sekg ]

Varawet L4 (5 5B Toxde Lo hUman Ggat arpans &7 fystemy - . - - - - 101 - z - 108, - . - =
3. 3A Corrosive 1o pyes = - z = = 5], - - 9L igbay - * -
§.10° tiy Farmiul (o 1] Aquatic enviroRmen oF Blherwiie detigned (oF KCidal action, 18921 - N - - - 1.0 - = 1 - - N
9.25 Ecolants In tha ¥oll efwnonment - N B - - 02k Tspt - - - 5.01 - - -
2,28 Ecoloxit to tetresteial vertebrales - - N - . lasr — Jsor N - - %08 - " -

AdL el [£.10 Acutely Toxie - - - - - 0L it BT I - 10t 10000L [1ocpat 1. - -
B.2C Gorrasive ta skin - - - - Py CETRE Y zooool 4. . 101 EC LT FTTTT - - -
B34 Carzative to eves [ - - - : - C T P T T B 100 1068, |wcor |- - -
9.2C Harmiul ko tetrestrisl veriebrates - - . 100 3 - - - 5.08 10030L  J10000L
G0 (oral]. ASutely 1ok 7. e - R X TRE R PR P ] = -

EAD forall Acunely taxk:
B34 fnitating lo the skin
15,44 Irritating 1o the aye < -
9,30 qumluuunrrmmlvm:hmu . -
CFR -3 s . fied ELE Acutely'torte foral) - i Sl B . . g ook - |- YT
CFR-31 i 16.34 bitating 1o Lhe skin
G2A brRating 1o the eye

&‘lD{ﬂnl! Mﬁfnﬁ[bﬂﬂ:’.u 2

3N Corraive by wyzs oo -
616 {oral) Acutely toric
53A lrritating to the skin
2.34 Cottothva to ceuler this 2000t - .
9.2 {fish, crustacea, a'gae] Shighily banmiulIn the & Atz envlronment or are pthenwise deaigned for Elocidst astion - .
9.3C mrmﬁ;lmurremhlveneknm

Cleanbere_s

Econalite Liquid 6.1D foral} Acutely toxic

B.2C Comusive to dermat tssue oo0L - -
BAA Corrasive to oculer thsys - -

5:3C_HarmMulto terrestisl vertebrates : -




BTW COMPAHY Section of Requhations Tist Certificares _ Emerrancy Manzgement Sched A
I ] e 5 EEEA ] ) ) EBE = B s = = z = -
Futseation N IR HE 3 T [£F (82 JiE (@ ) H £ |E £Z 13 i

2818 |[2F |EL%(F H i 15% B & z 2 T Bz (B £
$ |82 [#F 158 |F 5 2 g7 | = i E & ("% |3 H
= ge 2E & z & X & B
Reference 2 4.2 42 (X 4.5 521 5.3.2 532 [5.4.1 54.1 5.4.1 5.8.1 5.5
Schedule Table refezence from Regulations ¥abled [Tabje 1 Table2 [7abled |Tabled [Table § Table 10 |Table1d [Tsble11 Tablell iTable11 [Table1z |[Table1s |Table1d [ochedd
Duscription of what the numbers relale to in tabie Sgow d [Thershold bed [Theesheld [Thecshold | Pheesbvatd FeeeHThrechatd Emergency [Uwifitstion e ntenuty [ow [Semaration rmn-;uu‘ infarmation |Dorwmen-  [Meesbad
et fevet el it frcutatien fmsiey  [required  |ubstanees
Mheatheid JLand 314 o
fuotome sezinaes

for blocidal action -

3" (fih. criaitacea - Sleak) sty

[Grescon 259 (] . 5 S . z oL

£.AE foral) Acutely toxic
5.3A [iitating to the skin - - - - - 0.1L
B.48 lnitating to the eve 100t - v - - - ST 1000% |- -
6,74 Bubstances that are careinogenic - - 10 s - - .11 aceel |- -
E.9A inhalation] Toxic to human tatget organs of tystems f - - - - D11 16006L |- -
Goldiend Benitonite U, . 16.74 Subrtances that are cardhogenic - SRR - R : - i R R s EETRSY - et 11T P
IR SRCRRAS ~|6.98 Toxt to Buran targot crgans ar sysvemns - . - - — i = ERRRER XNy PO EEOR PSR T - |
1AL 404 U T318 Flammabte Ugulds: high hatard sot |- - 100 B FICTO FYTY EC TR T TR 1

{61 [orl} Aciely aale 16001 ! - . -

620 Mildly infuating to the skin

644 Iriitating to the aye - - . .

6.88 Suspected human reprodustive of developmental toxicant - . - -

5.9A (Inhalation) Toxiz to human tacgat otgns or systems - - . -
b,

3AC_ Hamful to terrastiial ve

E.7A"Kpdwn or presumed hiipan cercnogens
16,88 Suspected huinan ceproductive oF develas,

3.28  Ecotorc o teirestrlal vertehrates

Halad 683 [f44__[5£.1D fonralt Acutefytoxte

6.7A Known or picstmed human carcinogans

6,92 {inhalstion] Texic 1o himan tarpat organs or rystems Any 9.5k 15000kE
B.AA Coirafive to metals 100aky . - A LBk - - - 2.0k 1000 101 - + 2.0kp

82C Comosive ta dermal lissuc
B34 Cofrostve to ocular Hisye
912 Harmdud in the aquatic environment

938 Ecatuxic to Lerreatelal vertebaates

HIZ00M

9.3C  Harmiul ta terréstos] veriehiates .0 T
5.7A Carcinozenic o

[Mleroaitica £00 b

6.8A Targr3 Grpan Toxicant h
SSAdSicatiour . (Pewker [G7A e - N RO
— s T T 16 SA Tarpay Ongan Todgang v i v -
C« Super 1B s6d 1838 Flamimabla Sollds - Dangerout when wet oy
1000kg

6.93 Toxiz 1o human target arpans of tyitems < - N N - - 30ke |- N -

210 (fish, crustazes, atlzae) Skightly hormful In the squstlz environment or Ate Bkherwiss deyigred for blocidal actian - - - 1.0k 0% 10000tg |- +

frorce: - |6 70 Cardnopenic - - o KT . sl it e Py - - D.5I 5] : -

: SRR b T |G BATa e Ongan Toxdcant ~ v B o R ERERT e B [l RN = I R : + |1m0c0%g =
Versaser it ]6.34 Trritting to the skin - - - N - - 0.1 sex 20000vg [~ -

543 _lriizling 1o e eya - - N - < 0.

B ol ™ T

Well lifn £84

2ataseaiant 2000 .28 Flammable Liqvids: bgh hazasd B LoC B Lol [tel 10001 [160 |2 1oL 2508 ]
a4
s
10001 iz
6.5 Azuitely toxle - - - - - Lo, isor - - - toL - - . - - - Lot SOL -
6,30 MIdiy lrritating to the sdn . - - 2 - LOL 54t 10000t |- . L . - - - - . 1AL 5oL -
£.4A_Lritating o the ayw - - - - - 001 [500 100090 |- - - - - - - - 0.l EN -




terrestrhat

AT ENMPANY Test Cectiflcates Emergency Manapement Sched 4
= T 5 (S Esfs Il il - = S 7 r 3 5 3
R EE FHERE E ] H E T 5 a8 gz |2 E3 H H ]
ER-NES BEE [ERF|T H : H 3 |53 H £ £ 3 H
BT (2% g3 (85 fE H 2 E o(g® (& o H H H H
i |gs £ 2E g |E H ;|8 £ &
Referenca 4 [az a3 44 a5 521|522 5.2.3 525 [52.5 531 [s3.2 |53z 5.4.1 541  3SAL (sl 55
Schedufe Table refarcnce from Regulations Table 1 |Tabis 1 Tzblel [Table3 |Tablga TabtcS [Tabfa b [TabieT |Table 8 [Tablag Table®  |Table1d |Yoblnio [vable 11 Tabiei: JTableds {Table1 |Tableid |vable 3 |Sihedd
Oescriplion af what the numbert refate to 4tk below [ Threshald [Thoesbotd beunt [Thctaid  [Tredabt — STheeabaR e Thnbeid (Thevihald  [Durthad  [Fremwld [Homberof  [iivecha® Emregency Lawe Stpatstan [vuoppitkie [Femsion |Gecomen  |Tireihen
o ez ot et el el rtngvkihers [frvel e prkstiens intouity  frequied | rdbntnces i
freshoid  anduse [t eyuirements)
vetumag epiration
[FERERAL CHEMCALS o | R 3 RN Cr T R e o TR 5 2 SRR ] D P B B T L i s IEFRERRAS) B
Methanct U4 (518 Aammahle tiquids: high hazard SOL . - 151 - 1.0L Loi 20071 250t 2 1.01, 2508 2501 . - . ::su [y 1.01, 20041
3
w22
Jetuis 4
Qe s
6.10 Joral} Acutaly toxic 15001 - - - - - 0.8 {10 0081 |- : Loc 1ocoat  Jiooeor |- - - - 0.1L 1oL 10061
£48_liritaung 10 he cye - - B - - 0,11 504 10000t |- - saL - - - = - - 0.1 50 -
Suspected Hyman repraductive or developmental foxicants - - - - - - 100 - - - 2.0 - - - - - - - [F .
6:9A, {inhalation) Taxic 10 humen targst on ngar systems - - - - - - 0.1L ooga |- - oL - - - - . - | Am gL 100001
.50 Hatmfud to terrestrial verizbrates - . - - - FETHN T - . . 5.01 102961 [rweont |- - - - 101 5.0t -
LPG jGay 1124 Flymmable Gases : high hazard 1003 153mE §. 100m3 . [32mY = 02m3 - (0.3m3 200m3__|30m3 1 0.2m3 1003 - |igdm3 - - - (S0l ;e2m3 B2l L
Digsel udd 1310 Famwmable Fquids: low bitard, - . - - - 5.0L oL 100001 |ssoL Z 501 130041 |10000L - - - g':‘: 500 S0L 100041,
"
6.1 Acutely toxic. - . - - - LoL
6.20 nidly iesitating to the skin. - - A - - 1.0
E.7B Carcinogentc . - -
5.18 Harmiut to asquatic
Produced Rycrocarbors . [Urkd - Fhims ],
Mznoethylene Glycol Uawd 10000L
- o.c1 Jsat 10300t - - -

10.  |s.or . =

1L |- -
[5.00 166001




Wellington Land Farm Annual Report - Consent 7884 10181

APPENDIX B SITE MAPS

e e =l = _ ———— —— ————  ——_—————"N

btw company

20 28/08/2014



Wellington Land Farm Annual Report - Consent 7884

10181

McKes Production Staton (C8M)L

E_ 1704148
N_ 568373

E 1704238
N 56837 14

N

PRcTC Chieer - Mau-8 (DBAN
Nabel Ciscoverer (JBML
Mamury Rd 3pil (C31

Chesl C(CF, CO),

s

D

E- 1704378

E- 1704647
N SEE3445

ETR468 10
N 5E53c80

E- 1704637
N 5683673

E 1704697

E 1704761
N 5683&TO
E 1704773

N SEB3CE7.  E1T047R1
N:56835TC

ET04TT
N_ 5683537

E1T04TIT
N 5683603
1704751
5683548
1704756
5683548

ETT04TIT
N 5653505
E- 1704810
N 5633503
E- 1704825
N: 5683508

Mud Type Key
WWF  |Well workover fluids
Oil-based matenals
Water-based mud
Waste water
Contaminated soil
Contaminated Fluids
e Synthetic-based Mud |§
SS83457 ! =
. SERFALNOTE = ™ ——
¥ o aEKzen I —y of bew Zemiar alo WAITARA
B T ] ey ikt o e fo— wen  pfrmdele " 10181 WELLINGTON LANDFARM
PRCSCOZ8STET  Faw (05) T3 5043{ 30 Omenzons muy Se Zuspect 10 soe emor. Lise of i crawing O oY pupeses £ X -y ==
& . e uzers e ala 5
i o T3 500 g 01ar01-Gis | A |




Wellington Land Farm Annual Report - Consent 7884

‘---
e WELLINGTON DISPOSAL SITE
aaiet i raggary e brears e e INOYACOIL LOCATIONS

- oiScL AmER
ety Srvmesucora oy 1 aiSject 45 scam ared. ise ol -
Emai surveyimcse =
o Shvm ATy 58 —
[ T = 04-GIS 1

28/08/2014




Wellington Land Farm Annual Repert - Consent 7884 10181

APPENDIX C NOVA CUIL & SURFACE DRAIN
MONITORING RESULTS

btw company

33 28/08/2014



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

Hill Laboratories iwesa ™ 1o Gran

BEETTER TESTING BETTER RESULTS  Hamilon 3240, New Zealand | Web  www.hill4abs.co.nz

ANALYSIS REPORT Page 1 of 2

| Q’
i

i [ Client: | BTW Company Ltd Lab No: | 1223497 SFv
| Contact: | Dave Bolger Date Registered: | 15-Jan-2014
; C/- BTW Company Ltd Date Reported: | 21-Jan-2014
’ PO Box 551 Quote No: 45045
; NEW PLYMOUTH 4340 Order No:
f Client Reference: | Tank Water
A ... Submitted By: |Dave Boiger
E_SE mple Type: Agusous
Sample Name: | Drain - Brown
14-Jan-2014 2:00
pm
tab Number: 1223497 1
Individual Tests
pH pH Units 65 - - -
Electrical Canduclivity (EC) mSim 378 - - - -
Total Dissolved Salids {TDS) gim3 240 - - - -
Specific Gravity* 20°cCrz20°C 1.00 - -
Total Potassium g/ms 17.0 - - - -
Total Sedium g/m? 34 - - . -
Chioride a/m? 78 - -
Total Nitrogen g/m? 027 - . . -
Nitrate-N + Nitrite-N g/m? 0.03% . . - -
Total Kjeldah Nitrogen (TKN) aimd 0.23 : - .
Heavy metals, totals, trace As,Cd,Cr,Cu,Ni,Pb,Zn
Total Arsenic gim? < {.0011 . . .
Total Cadmium g/ms « 0.000053 - - .
Totat Chromium gim3 <0.00053 - . - .
Tota! Copper gim? 0.00087 . - - -
Total Lead gim? < {.00011 - - -
Total Nickel gim? < 0.00053 . - - £
Total Zinc glm? 0.0118 - -
BTEX in Water by Headspace GC-MS
Benzene gim? <0.0010 - - . -
Toluene gfm? <0.0010 - - . -
Ethylbenzene g/md < 0.0010 - - - -
mép-Xylene g/mi < 0.002 - - . -
o-Xylene gim3 < 0.0010 - . - -
Total Petroleum Hydrocarbons in Water
C7-C9 gfm? <0.10 . - - -
C10-C14 gfm3 <02 . - - -
€15-C36 g/m@ <0.4 . - . .
Total hydrocarbons (C7 - C36) a/m3 <0.7 - - -

SUMMARY OF METHODS

Tha Iellawsing tableisl gwee o brinf descrpton of tia mathods user o combucs Bie anayses foe this jn, Tha geteciion Kaits ghvan belos &rs Boss ARinesis = e relaliey cloon mass,
Cringiion limits may bo Faghier e indreduad samales ehowld ingyficent sample ba svalalsa, o 11 e malds isguires el diludons bo peformad dusing snalyss

|Sample Type: Aqueous
Test |Msthod Description |Default Detection Limit |Sample Ne

Heavy metals, {otals, trace Nitric acid digestion, ICP-MS, trace level - 1
As,Cd,Cr,Cu,Ni,Pb,Zn

L, :2? ) This Laboratory is accredited by international Accreditation New Zealand (IANZ), which represents New Zealand in the International
RGN ol Laboratory Accreditation Cooperation (ILAG), Through the ILAC Mutual Racognition Arrangement {ILAC-MRA) this accreditation is
£ of©) imemationally recogrised.

=N l =¥ The lests reported herein have besn parformed in accordance with the terms of accreditation, with the exception of tests marked *, which
e faberatary ara nol accradited,



| Sample Type: Aqueous

Specific Gravity*
Totat Potassium
Total Sodium
Chioride

Total Mitrogen
Nitrate-N + Nitrite-N

Total Kjeldahi Nitrogen (TKN)

{modified; drying temperature of 103 - 105°C used rather than
180 + 2°C) 22 ed. 2012.

Calculation: weight of zample / weight of aguivaient volume of
water at 20°C. Gravimetric determination.

Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 22™ ed.

2012

Nitric acid digestion, ICP-MS, trace level, APHA 3125 B 22 ed.

2012

Fillered sample. Ferric thiocyansate colorimetry. Discrete
Analyser. APHA 4500 CI E (modified from continuous flow
analysis) 22 ed, 2012.

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

Total oxidised nitrogen. Automated cadmium reduction, flow
injection analyser, APHA 4500-NOy | 22™ od. 2012,

Total Kjeldahl digestion, phenolfhypochiorite colorimetry.

Discrete Analyser. APHA 4500-Nyy D. {maodified) 4500 NHa F
(modified) 22™ ed. 2012,

Test Method Description Default Detection Limit [ Sample No
BTEX in Waler by Headspace GC-MS |Headspace GG-MS analysis, US EPA 82808 1
[KBls:26687,3620]
Total Petroleum Hydrocarbons in Water | Hexane extraction, GC-FID analysis - 1
US EPA 8015B/MIE Petroleum Industry Guidelines
[KBls:2803,10734]
Filtration, Unpreserved Sample filtration through 0.45um membrane filter. - 1
Total Digestion Bailing nitric acid digestion. APHA 3030 E 22™ ed. 2012 - 1
(modified).
Total Kjeldahl Digestion Sulphuric acid digestion with copper sulphate catalyst. - 1
pH pH meter. APHA 4500-H* B 22 ed. 2012, 0.1 pH Uinits 1
Electrical Conduetlvity (EC) Conductivity meter, 25°C. APHA 2510 B 22~ ed. 2012. 0.1 mSim 1
Total Dissolved Solids (TDS) Filtration through GF/C (1.2 ym), gravimetric. APHA 2540 C 10 gim? 1

0.01 20°CJ20°C
0.053 g/m?
0.0219 g/

0.5 gfm®
0.05 g/m?
0.002 g/m?

0.10 gim?

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

Samples are held af 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: 1223497 v 1

Hili Laboratories

Page 2 of 2



Hill Laboratories ="

BETTER TESTING BETTER RESULTS

ANALYSIS REPORT Page 10f2

' Sam plu Type: Aguoous
Sample Name: | Brown - Nova

+64 7 858 2000

Fax +647 858 2001
Email mal@hill-labs.co.nz

'Client: | BTW Company Limted Lab No: 1278966
Contact:| Dave Bolger Date Registered: i23—May—2014
C/- BTW Company Limied Date Reported: | 03-Jun-2014
PO Box 551 Quote No: ! 680977
NEW PLYMOUTH 4340 Order No: : 10181
Client Referance: | Stormwater testing
S I oo Submitted By: _ |Dave Bolger

Hamilton 3240, New Zealand | Web  www hilldabs.co.nz

22-May-2014
12:00 pm
Lab Number: 1278966.1
Individual Tests
pH pH Units 64 . - -
Tolal Suspended Solids gim? g - . -
Chiorige g/m3 a0 . ) .

BTEX in Water by Headspace GC-MS

Benzene
Toluene
Ethylbenzene
mé&p-Xylene
o-Xylane

g/m3 < 0.0010 -

g/m3 <0.0010 - .
g/m? < 0.0010 - -
g/m3 < 0.002 - -
gim? < 0.0040 . -

Total Petroleum Hydrocarbons in Water

C7-C8
C10-C14
C15-C36
Total hydrocarbens (G7 - G36)

gim? <010 . -
gim? <02 - -
g/m3 <0.2 - :
gim? <07 -

SUMMARY OF METHODS

Tha foilowing inbieisi ghan o brinf descralion of fhe rikods used io conduet The analyses for N ok Thi geieclion limd gean bestw oee thome sffainsdie 3 misdvely claam makis,
Demmation Aamils My be g b lor mdiwoue) semples sroulll inydficmedl semple be avaloiie. or d Ihe mstis mowmes that Glulonn be posmERd BUAeg anaysts

Test Method Description Default Detection Limit |Sample No
BTEX in Water by Headspace GC-MS | Headspace GC-MS analysis, US EPA 82608 0.0010 - 0.002 g/m3 1
[KBIs:26687,36291
Total Petroleum Hydrocarbons In Water | Hexane extraction, GC-FID analysis 0.10-0.7 g/ms 9
US EPA 8015B/MfE Petroleum Industry Guidelines
[KBis:2803,10734}
Filtration, Unpreserved Sample filtration through 0.45um membrane filter. 1
pH pH meter. APHA 4500-H* B 22™ ed, 2012, 0.1 pH Units 1
Total Suspended Solids Flltration using Whaiman 934 AH, Advantec GC-50 or 3 g/ma 1
equivalent filters (nominal pore size 1.2 - 1.5um), gravimetric
determination. APHA 2540 D 22™ ed, 2012.
Chloride Fittered sample. Ferric thiocyanate colorimetry, Discrete 0.5 gfmd 1
Analyser. APHA 4500 CI E {modified from continuous flow
analysis) 22™ ed. 2012.
A ;:: ; This Laboratary is accredited by Intemational Accreditation Mew Zealand (IANZ), which represents New Zealand in the international

. laboratory gre not accredited.

Laboratory Accreditation Cooperation {ILAC). Through the ILAC Mutual Recopnition Arrangement (ILAC-MRA) this accreditation is

S 3
% o @ internationally recognised.

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



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 depanding 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 musi not be reproduced, except in full, without the written consent of the signatory.

o e

Peter Robinson MSc (Hons), PhD, FNZIC
Client Services Manager - Environmental Division

Lab No: 1278966 v 1 Hill Laboratories Page 2 of 2
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July 2013

Movember 2013 - F21 Area
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May 2014
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1 Ciyde Street
Privale Hag 3203

Hill L aboratories

BYTTER TESTING BETYER RESULTS

ANALYSIS REP T

Client: BTW Company Lid Lab No:
Contact: Dave Bolger Date Registered:
Ci- BTW Company Lid Date Reported:

o

PO Box 551 Quote No:

NEW PLYMOUTH 4340 Order No:
Client Reference:
Submitted By:

Fi-Broan

Sample Name:

19-Jun-2013
Lab Number; 1148080 1

Ingidual Tests

Dry Matter g 100gas revd . aa
Tolal Recoverable Batum Mg Ore 1, o8

| Total Recowsrable Boron kg gy s -2

" Total Resawartabie Vanadum gk dry st 118
Chionve® meky ary wi; 3
Total Herogen® 100g dry o4 niE

- Heay Mmetals screen As Gd Cr Cu PG Sn Hq‘

 Tetal Recovorble Arserue mghg dry <A 2

| Totat Recovesadle Srdmium Migehg dry 41 EE:R ]

* Tota) Recoverable Chromium rg'Rg dry Wt 0

{ Tola! Recorerable Gopper migig dry vt 12
Tolal Recoverable Leaw NG Oy A 16
Totad Recorerable Metsury MGG Ky oA R
Talal Reeoverabie Nickel g R dry &
Tolal Recaverable Zme g doy - 4z

" BTEX n Soil by Headspace GC-MS

i Banzene mig kg dry wt . oos
Totusnn Mg dry 005
Ethylenzens migeig dry ot - 0ns
MAP-Ryiene Mgy dty AT SCw
o-Xlene mgkg dry A -Q0%

i Poiycwthe Hy 5 g Sowl

:Actmpmlmm ngkg ey «1 - DO3
Acchaphibyiene Mk diy 17 - DO3
Arthracens mgrkg hy nt T
Benzafalmthracene Mg oyt © 003
Benzo{slpyrene sBAP: mig'kg dry ad + 003

. Bercolbliuoronthene + Benzol]  mgkg dry 1 - ooz

uoranthere

Banzofg.h perylene mg'eg dry =1 ~ 003

 Benzol [fluctanihene migng dry A )
‘ Chrysene HageRg iy et - Qo3
Drbenzofs Rlanthracene mgikg dry &1 < Q03
Fluoranithene mghg diy A < oo3
Fhorene MGG ary vt o003
e 1 2. 3¢ aiprene mgkg dry 1 o063
- Haphthaiene ngekg dry A ~ 04

This Lobesaiay 18 actiedied by ¥ienaudhal Accredlaton Jiv. Zealang [0
Loboratary Accreditotion Cooperabon 1LAC
inteinat.onally recagr: sad

a3

s

HocwrA o
Tha 52515 regarted Derdm hdve been pelGimed in actordince

lEweratery /e 0L SRCHEDIED

0 1re derms of accreditat

R J Hul Laboratones Lowoted Tt

e epreTens He.
Theaugn the LAC Whbue Reconnmon Amangement LACEIRE) wvh 3LLred-alsh &

+E4 7 £35 2000
Fax  +61 7 858 200
Emeasl mad Thilllabs co Bz

Haruiton 324G New Zealand & ¥eh erewe ballabs co vz

Page 4 al 3
4148080
21-Jun-2013
01-Jul-2813
36604

Receiving Environment -Soil
Dave Bolger

Ze3iand in fye Internabica!

e excert on A lests markea ¢ - ien

' Sample Name:! F17-Broam

: 1%-Jun-2013

i Lab Number:: 1138080 1

" Polyeythe Aromdic Hydrocaroont Screeting m Soil
Fhenanthrene mgrkg dry %1 008
Pyrene mgikg dry Wit <003

. Tolal Petrolewn Hydrecarbons i Soil

fo7-c8 ' g dry -

C1-crd ngikg dry wt ~20

jC15-C36 mgrig dry 1 75

| Tolal hydrocarbons (C7 - C36)  mugrkg dry =2 75

btw company
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P P H‘ l f ) & _ RJHilLeboratories Limted - Tel  +647 858 2000

B E b g"’”‘" B "?’@ o 1Clkyde Strest {Fax  +64 7 858 2001
i ! ] 5 H .
%/ N , Q O ] ME"@ ﬁ * MS Private Bag 3205 | Email mail@hill-labs.conz

4" BETTER TESTING BETTER RESULTS  Hamiton 3240. New Zeland ; Web wuw.hildabs.conz

ANALYSIS REPORT Page 1 of 3

Client: BTW Company Ltd Lab No: 1147909 SIE
Address: PO Box 551 Date Registered: 21-Jun-2013
NEW PLYMOUTH 4340 Date Reported:  28-Jun-2013
Quote No: 36604
Order No:
Client Reference:
Phone: 06 759 5040 Submitted By: Dave Bolger

'Sample Name: F17 - Brown 19-Jun-2013_  Lab Number: 11479091

}Sample Type: SOIL General, Outdoor (S10)

B

eH Units’ 50 58-63 | — [
} | !
{ Potagsim mei100g | 0.10 050-080 i
' Caleium me:100g | 11 60-120 @
. Magnesium me100g | 0.57 100-300 |iames
: Soditrn re-100g - 008 G20-050 s
| !
| cEC me!100g' 5 | 12-25 B
 Tolal Base Saturation % 36 | 50-85 —]
| Volume Weight gimL ! 1.57 Ry ]
| ‘
| Total Soluble Salts” morL 105.6
! Electrical Conductivity (Sat Pastey mSicm E bz
! |
' Nitrale-N (Sat Paste)” mgiL 1
s Ammonium-N {Sat Paster’ mgrl | <1
I |
Phosphorus (Sat Paster mgrL | <1
Potassium (Sat Paste) moiL | B
Caicium (Sat Paste)’ mgiL . 8
Magnesium (Sal Paste)’ maiL ! 2
Sodium (Sat Paste)’ mgiL i 19
i
Soditm Absorption Ratio® i 18 :
| { ; |
Lime Requrrement (75cmy ltonneha| 11 ] j '

The above nutrient graph compares thé levels found ith reference'in't‘et:pretatnon tevels, NOTE: it 15 important mai the cofrect sample type be assigned, and thét the
recommended sampling procedure has been followed R J Hill Laboratonies Limited does not accept any responsibiity for the resulting use of this information.
IANZ Accreditation does not apply to comments and interpretalions, | ¢ {he 'Range Levels' and subsequent graphs,

btw comrpany
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Internal Memorandum

To: Science Manager - Hydrology/Biology, Regan Phipps

From: Scientific Officer, Emily Roberts and Technical Officer, Abbie Bates
File: #1389140

Date: 18 August 2014

BTW Wellington Land Farm — Marine Ecological Survey
September/October 2013

Introduction

A marine ecological survey was carried out at four sites as part of the 2013-2014 monitoring
programme for the BTW Wellington Land Farm. The survey was carried out at three
potential impact sites in the vicinity of the land farm, and one control sites between 19
September and 17 October 2013. The objective of the survey was to determine any change in
species abundance and community structure attributable to the presence of the BTW
Wellington Land Farm.

Methods
Field Work

The survey was conducted at four sites. The potential impact sites were: Orapa B (SEA
901043), Turanga Reef (SEA 901052), and 500m E of the Brixton Outfall (SEA 901055). The
control site was at Turangi Reef (SEA 900095) see (Photographs 1-3). Orapa B was not
photographed in 2013.

Photograph 1 Potential impact site 500m east of the Brixton Outfall (SEA 901055)



Photograph 3 Control site at Turangi Reef (SEA 900095)



__.SEA 900095

SEA 901055 ®

" SEA 901052
L0
SEA 901043

BTW Wellington

‘Waitara
A %

Land Farm

SEA 901055 = 500m E of the Brixton Quitfall
SEA 901052 = Turanga

SEA 801043 = Orapa B

SEA 900095 = Turangi

At each site, a 50 m transect was laid parallel to the shore. This transect was used to establish
five 5 m x 3 m blocks. Within each block, 5 random 0.25 m? quadrats were laid giving a total
of 25 random quadrats. For each quadrat the percentage cover of algal and encrusting
animal species was estimated using a grid. For all other animal species, individuals larger
than 3 mm were counted. Under boulder biota was counted where rocks and cobbles were
easily overturned.

Data Analysis

For the data collected during the spring 2013 survey the following analyses was undertaken:
The mean number of species per quadrat and Shannon-Weiner diversity indices per quadrat
were calculated at each site. Assumptions of normality were tested using the Lilliefors test.
One-way analysis of variance (ANOVA) was used to determine any significant differences
between means. The Tukey’s multiple comparison test was used to determine which means
were significantly different from one another.

Results

The mean number of species per quadrat and the mean Shannon-Weiner diversity index per
quadrat are presented in Table 1. 500m E (potential impact) had the highest number of
species, followed by Turangi (potential impact) and Turanga (control). Orapa B (potential
impact) had the lowest number of species. 500m E had the highest diversity, followed by
Turanga, Orapa B and Turangi respectively.



Table 1 Summary statistics — September/October 2014
. No. of Mean number of species per quadrat ATy e SUETEs (el
Site per quadrat
Quadrats
Algae Animals Total Species | Algae Animals | Total Species
Turangi Reef 25 4.40 12.08 16.48 0.40 0.70 0.86
Orapa B 25 4.80 9.84 14.64 0.52 0.76 0.90
Turanga Reef 25 5.00 11.36 16.36 0.49 0.83 0.97
500m E 25 5.24 12.36 17.60 0.50 0.84 0.98

Number of Species per Quadrat

Figure 1 shows the total number of species per quadrat at each site as a box and whisker
plot. The notched area of the box represents the median plus and minus the 95% confidence
interval. This form of graphical representation allows a quick comparison to be made
between sites. Generally, if the notched areas of the boxes for the different sites do not
overlap you would expect to obtain a significantly different result with ANOVA.
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Figure 1 Box and whisker plot of total number of species per quadrat

For all sites, there was no significant deviation from normal distribution at the 95%
confidence level (Lilliefors test, n = 25, P >0.05). The significant differences between sites
were determined using Tukey’s multiple comparison test. There were no significant
differences between sites.

Shannon-Weiner Diversity Index

Figure 2 shows the Shannon-Weiner index per quadrat at each site as a box and whisker
plot.
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Figure 2 Box and whisker plots of mean Shannon-Weiner index per quadrat

Turangi Reef was the only site with a significant deviation from normal distribution at the
95% confidence level (Lilliefors test, n = 25, P = 0.001). Significant differences between sites
were determined using Tukey’s multiple comparison test. There were no significant
differences between sites.

Sand Cover

The percent cover of sand was recorded (Table 4) because high sand levels can significantly
impact marine communities.

Table 4 Mean percent cover of sand per quadrat

Site % sand and silt per quadrat*
Turangi Reef 3
Orapa B 31
Turanga Reef 22
500m E 1

* Sand coverage >30% can significantly impact marine communities.

Both Turangi and 500m E had relatively low sand levels, which would not have adversely
affected ecological diversity of the reefs. At Orapa B and Turanga, the mean sand cover per
quadrat was 31% and 22% respectively. Although there appeared to be no noticeable effects
of sand cover at Turanga, sand cover might have contributed to the significantly lower
number of species recorded at Orapa B. At the Orapa B site, there was a high density of the
colonial polychaete worm, Neosabellaria kaiparaensis (previously Sabellaria kaiparaensis). This
species traps sand to build a worm case, preventing most other species from growing on
either the substrate or the worm cases.



Discussion

The concept of ecological diversity consists of two basic components; species richness (the
number of different species present in an ecological community) and the relative abundance of
species. These two measures of ecological diversity are used in this report to assess the effect
of the BTW Wellington land farm on the local intertidal community. The first measure used
is the mean number of species per quadrat and this is essentially a measure of species
richness. The second diversity measure used is the mean Shannon-Weiner diversity index
per quadrat. This statistic incorporates both the number of different species present (species
richness) and the relative abundance of those species into one statistic.

As this was only the forth survey undertaken for this programme, potential impact of the
BTW Wellington land farm on the local intertidal community was assessed through
comparing the results from potential impact sites with those from the control site.

Impacts of the BTW Wellington Land Farm on the local intertidal community were not
evident from the spring 2013 survey results. There was no significant difference in Shannon-
Weiner index per quadrat between sites.

The most evident factor impacting the intertidal communities at the sites surveyed was sand
inundation. Sand can cause smothering and scouring of intertidal communities and
significant volumes of sand can be deposited as a result of storm events or seasonal
oceanographic processes. Within Taranaki, sand deposition appears to be a dominant driver
of species richness and diversity amongst intertidal reef communities. Long term
monitoring of intertidal rocky reefs around the Taranaki coastline has revealed the
abundance and diversity of these communities can be adversely affected when sand levels
exceed 30% coverage. However, historical results from certain sites around the Waitara area
(e.g. Orapa A and Airedale Reef) indicate that Tranaki intertidal communities can recover
relatively rapidly (within the year) from heavy sand inundation providing that high sand
deposition is not continuous.

At Orapa B the sand percentage coverage had increased >30% since 2012. This reef has
become dominated by the colonial tube worm Neosabellaria kaiparaensis (Photograph 4).



Although generally uncommon in New Zealand, large colonies of this endemic polychaete
occur around the Taranaki coastline. Neosabellaria kaiparaensis thrives in sand rich
environments, and domination of this species can prevent other rock dwelling organisms
from colonising the area. The factors driving temporal variation in community composition
at Orapa B require further investigation. It must be stressed, however, that there is no
evidence that the increase in sand cover and lower species richness and diversity at this site
is in anyway related to the BTW Wellington Land Farm.

Conclusions

In order to assess the effects of the BTW Wellington Land Farm on the nearby intertidal
communities, ecological surveys were conducted between 19 September and 17 October 2013
at four sites. These surveys included three potential impact sites and one control sites.
Potential adverse effects of the BTW Wellington Land Farm on the intertidal communities
were assessed by comparing species richness and diversity at the potential impact sites
relative to the control site.

As both species richness and diversity were similar at the control sites and potential impact
sites, the results indicate that the BTW Wellington Land Farm was not having detectable
adverse effects on the intertidal reef communities. Natural environmental factors, in
particular sand inundation, appeared to be the dominant driver of species richness and
diversity for the sites surveyed.
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