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Executive summary

Colin Boyd (the consent holder), in conjunction with operator MI SWACO, operates two
drilling waste stockpiling facilities and a landspreading operation on his property, near
Inglewood, within the Waitara catchment, Taranaki. These sites are located on adjoining
properties off Derby Road North and Surrey Road respectively. Analytically quantified
drilling waste, consisting of water based and synthetic based muds are stockpiled at each
facility prior to application across defined paddocks at specific, concentrations below the limits
specified within the relevant consents.

This report for the period July 2015 to June 2016 describes the monitoring programme
implemented by the Taranaki Regional Council (the Council) to assess the consent holder’s
environmental performance during the period under review. The report also details the results
of the monitoring undertaken and assesses the environmental effects of the Consent holder’s
activities.

The consent holder holds four resource consents, one of which is through a subsidiary
company which is owned by the consent holder; Surrey Road landfarms. These consents
include a total of 64 conditions which set out the requirements that the consent holder must
satisfy. The consent holder holds one consent to discharge stormwater into the
Managamawhete Stream, and three consents to stockpile and discharge drilling waste from
hydrocarbon exploration activities onto and into land via landspreading/landfarming.

During the monitoring period, the consent holder demonstrated an overall good level of
environmental performance.

The Council’s monitoring programme for the year under review included 18 inspections, 50
water samples collected for physicochemical analysis, six composite soil samples and four
biomonitoring surveys of receiving waters.

The monitoring indicated that the now closed Derby Road facility did not have any significant
adverse effect on the environment; it also indicated that the landspreading operation was for
the most part in accordance with the consent for the Derby Road facility. However, at certain
times; the Derby Road facility was found to be non-compliant with an abatement notice for the
second part of the year. The landspreading had required prompting from Council to regard
application distances and buffers.

The Surrey Road facility did not affect the stream species abundance of the Mangatengehu
Stream which had been affected in the previous monitoring period. Improved engineering
control in line with best practicable option appears to have mitigated the detrimental effects.
The operator must be mindful to keep pro-active with management of the Surrey Road
stockpiling facility which still contains a residual amount of drilling material; 150 m3 will
require management in the up coming period.

During the year, the consent holder demonstrated a good level of environmental performance,
but with operational issues evident at each site, the administrative performance with the
resource consents was poor. Three infringement notices and two abatement notices had to be
issued with compliance with one of the abatement notices still to be established at the years
end.



For reference, in the 2015-2016 year, 71% 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 24% demonstrated a good
level of environmental performance and compliance with their consents.

In terms of overall environmental and compliance performance by the consent holder over the
last several years, this report shows that the consent holder’s performance remains at an
unacceptable level in the year under review.

This report includes recommendations for the 2016-2017 year.
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Introduction

Compliance monitoring programme reports and the Resource
Management Act 1991

Introduction

This report is for the period July 2015-June 2016 by the Taranaki Regional Council
(hereafter the Council), describing the monitoring programme associated with resource
consents held by Colin Boyd (hereafter the consent holder) and his subsidiary
company, Surrey Road Landfarms Limited. The consent holder operates two
stockpiling facilities, Derby Road stockpiling facility and Surrey Road stockpiling
facility respectively; while Surrey Road Landfarms holds consent for the application of
the material to land.

MI SWACO Company operates the Surrey Road stockpiling facility on behalf of the
consent holder. In the previous monitoring period MI SWACO moved to relinquish its
management responsibilities from the closed Derby Road stockpiling facility, which
was handed over for direct control to the consent holder. The stockpiling facilities are
located in two locations; one on Surrey Road and the other in close proximity to Derby
Road North, respectively. The application areas, in terms of where material are
landfarmed/landspread is located between these two stockpiling facilities (indicated as
the red area in Figure 1). These locations are detailed in Figure 1.

\

/ Boyd's t&hy Road North Stockpiling Facility \
\ :

Boyd's Landspreading

 p————

|}
Boyd's Surrey Road Stockplling Facility

Figure 1  Derby and Surrey Road Stockpiling facilities with associated landspreading area

This report covers the results and findings of the monitoring programme implemented
by the Council in respect of the consents held by the consent holder that relate to the
discharges of material in the Waitara catchment. This is the seventh annual report to be
prepared by the Council to cover the consent holder’s discharges and their effects.



1.1.2 Structure of this report

113

Section 1 of this report is a background section. It sets out general information about:

e consent compliance monitoring under the RMA and the Council’s obligations;

e the Council’s approach to monitoring sites though annual programmes;

e the resource consents held by the consent holder in the Mangamawhete,
Manatenghu and Waipuku catchments;

e the nature of the monitoring programme in place for the period under review;
and

e adescription of the activities and operations conducted in the consent holder’s
site/ catchment.

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

Section 3 discusses the results, their interpretations, and their significance for the
environment.

Section 4 presents recommendations to be implemented in the 2016-2017 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 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:

(@) theneighbourhood 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 (for example
recreational, cultural, or aesthetic); and

(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.



1.1.4 Evaluation of environmental and administrative performance

Besides discussing the various details of the performance and extent of compliance by
the consent holder, this report also assigns them a rating for their environmental and
administrative performance during the period under review.

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 consent holders 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 (that is 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

e 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.

e 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
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non-compliant activity could elevate a minor issue to this level. Abatement notices
and infringement notices may have been issued in respect of effects.

e  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

e 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.

e 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.

e  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 2015-2016 year, 71% 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 24%
demonstrated a good level of environmental performance and compliance with their
consents

Process description
Hydrocarbon exploration and production wastes

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. The
wastes disposed of through the consent holder’s operations are primarily drilling
waste. Fracture return fluids are not disposed of at these sites.

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.
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Drilling fluids

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. 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 polynuclear aromatic hydrocarbons,
reduce the potential for bioaccumulation and accelerate biodegradation compared with
OBM.

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

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

Cuttings

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

Landfarming process description

Basic steps in the landfarming process include:

1. Drilling waste is transported from a specific wellsite by truck (cuttings) or
tanker (liquids). It is placed in a dedicated, fit for purpose, lined storage cell. At
the consent holder’s facilities cuttings arrive from site in metal ‘D’ bins directly
collected from the wellsite. Material is subjected to an analytical screen
undertaken in a registered laboratory. The analysis is dictated by specific
consent conditions.



1.2.6

2. The required area is prepared by scraping back and stockpiling existing
pasture/topsoil and leveling 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 leveled with chains or harrows.

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

7. Fertiliser may be applied and the area is sown in crop or pasture at a suitable
time of year.

Consents 6900-2 and 7559-1 allow for the disposal of drilling waste from hydrocarbon
exploration activities with WBM and SBM via the landfarming process outlined above.

Of note 6900-2 is directly concerned with stockpiling of material prior to application to
land. Initial landfarming at the site revealed difficulties working with soils with higher
baseline moisture content. As a result, consent 7591-1 was issued to allow for disposal
via the process of landspreading.

Landspreading process description

The preferred method for the treatment and disposal of drilling material at the consent
holder’s property is via landspreading (under consent 7591-1). A large muck spreader,
detailed in Photo 1, is used for this purpose.

Photo 1 The landspreading unit utilised by the consent holder

An auger in the base of the spreader conveys material back and through an opening
(where the size is controlled by a sliding plate) where it contacts two rapidly rotating
augers and is applied up to 10 m on either side. The deposition rate is controlled by the
size of the opening at the rear of the unit and the speed of forward travel by the tractor.
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The waste is deposited onto existing pasture in small fragments, which are allowed
some time to dry out before chain harrows and roman discs are used to till and break-
up the waste which is dispersed back into the soil, as shown in Photo 2.

Photo 2

Tilling of soil post landspreading

Resource consents
Discharges of wastes to land

Sections 15(1)(b) and (d) of the RMA 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.

Colin Boyd holds discharge permit 6900-2 (supersedes expired consent 6900-1), to
discharge drilling wastes (consisting of drilling cuttings and drilling fluids from water
based muds and synthetic based muds), onto and into land for the purpose of
temporary stockpiling prior to disposal. This permit was issued by the Council on 16
February 2011 under Section 87(e) of the RMA. It is due to expire on 1 June 2027. Site
location Derby Road North.

Condition 1 requires adoption of the best practicable option.

Conditions 2 to 4 detail notification, record keeping, and reporting requirements.
Conditions 5 and 6 are operational requirements.

Conditions 7 and 8 set limits on contaminants in groundwater and surface water.

Conditions 9 and 10 set limits on certain parameters in the soil of the previously
landfarmed areas, to be met prior to surrender.

Condition 11 is a review condition.



Colin Boyd holds discharge permit 7559-1.3, to discharge drilling wastes (consisting of
drilling cuttings and drilling fluids) from hydrocarbon exploration activities with water
based muds and synthetic based muds onto and into land via landfarming,
landspreading, injection spreading and irrigation. This permit was originally issued by
the Taranaki Regional Council on 20 November 2009 under Section 87(e) of the
Resource Management Act and was amended, 20 February 2016. It is due to expire on 1
June 2027. Site Location Surrey Road.

Condition 1 sets out definitions of stockpiling, landfarming and landspreading,.

Condition 2 requires adoption of the best practicable option.

Conditions 3 and 4 require the installation of groundwater monitoring wells and fit for
purpose synthetic liners in relation to drilling mud storage cells.

Conditions 5 requires the consent holder to provide a management plan.

Conditions 6 and 7 detail notification and sampling/ screening requirements prior to
discharge.

Conditions 8 to 16 detail discharge limits and loading rates.

Conditions 17 to 21 are operational requirements in relation to the receiving
environment soil.

Condition 22 and 23 are operational requirements in relation to the receiving
environment water.

Condition 24 and 25 detail the monitoring and reporting requirements.

Condition 26 and 27 are lapse and review conditions.

Surrey Road Landfarms Limited holds discharge permit 7591-1.1, to discharge drilling
waste from hydrocarbon exploration activities onto and into land via landspreading,.
This permit was issued by the Taranaki Regional Council on 21 January 2010 under
Section 87(e) of the Resource Management Act. It is due to expire on 1 June 2027. Site
location Surrey Road.

Condition 1 and 2 concern adoption of the best practicable option and notifications.

Conditions 3 to 9 detail the specific discharge limits.

Conditions 10 to 14 detail the receiving environmental limits for the soil, including the
surrender criteria.

Conditions 15 and 16 detail the receiving environment for water.

Conditions 17 and 18 detail the monitoring and reporting requirements for the consent
holder.

Conditions 19 and 20 relate to lapse and review of the consent.
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These permits are attached to this report in Appendix I.

Water discharge permit

Colin Boyd holds discharge permit 7911-1, to discharge stormwater from a drilling
waste storage site into an unnamed tributary of the Mangamawhete Stream in the
Waitara River. This permit was issued by the Council on 27 September 2011 under
Section 87(e) of the RMA. It is due to expire on 1 June 2027. Site location Derby Road
North.

Condition 1 concerns adoption of the best practicable option.

Conditions 2 through to 4 specify discharge limits and operational requirements.
Condition 5 relates to effects on surface water.

Condition 6 relates to the implementation and maintenance of a contingency plan.
Condition 7 relates to the lapse and review of the consent.

The permit is attached to this report in Appendix L.

Monitoring programme
Introduction

Section 35 of the RMA sets obligations upon the Council to gather information, monitor
and conduct research on the exercise of resource consents within the Taranaki region.
The Council is also required to assess the effects arising from the exercising of these
consents and report upon them.

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 Derby and Surrey Road stockpiling and associated
landspreading sites consisted of five primary components.

Programme liaison and management

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

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

¢ in discussion over monitoring requirements;

e preparation for any reviews;

e renewals;

* new consents;

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

e consultation on associated matters.
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Site inspections

The two stockpiling facilities and the landspread areas were inspected a combined total
of eighteen times during the monitoring period. With regard to consents, the main
points of interest were plant processes with potential or actual discharges to receiving
watercourses, including contaminated stormwater and process wastewaters. Sources of
data being collected by the consent holder were identified and accessed, so that
performance in respect of operation, internal monitoring, and supervision could be
reviewed by the Council. The neighbourhood was surveyed for environmental effects.

Chemical sampling

The Council collected samples of soil and water (groundwater and surface water)
through out the monitoring period. This is to check the compliance of the consent
holder with the consented conditions and to assess for any adverse effects arising from
the facilities as an exercise of their consents.

1.4.4.1 Soil

In total, six composite soil samples from specific disposal areas were collected by
Council staff. The sampling methodology utilised is adapted from the Guidelines for
the Safe Application of Biosolids to Land in New Zealand (2003). This is undertaken
through the compositing of 10 soil cores (Photo 3) (400 mm+/- depth to encompass the
zone of application) taken at 10 m intervals along transects through an application area.

h |

Photo 3 An example of a soil core

The analysis undertaken by the Council is provided in Table 1. Each transect is GPS
referenced to allow for areas to be characterized and to allow for hotspots to be
identified if required.



Of note, the metal analysis and speciation of petroleum hydrocarbons as required by
the consent is provided by the consent holder. This is discussed in the following

section.

1.4.4.2 Water

Compliance water analysis was undertaken across the following sources in this

monitoring period

e Surface water ;

* Stormwater discharge; and

e  Groundwater

Surface water samples were collected on three separate occasions along the unnamed
tributary of the Mangamawhete Stream (Figure 2) in close proximity to the Derby Road

North stockpiling facilities.

Surface water samples were also obtained on three separate occasions along the
unnamed tributary of the Mangatengehu Stream (Figure 3) in relation to stormwater
discharges from the Surrey Road stockpiling facilities.

Surface water and discharge analytes are provided in Table 1 below.

Table 1 Chemical analytes

Surface / Discharge Water Analytes

Barium (acid soluble)

Benzene

Toluene

Ethylene

Xylene M/O

Biological Oxygen Demand (BOD)

Calcium

Chloride

Conductivity

Total Petroleum Hydrocarbons
Suspended Solids

Total Dissolved Salts (TDS)

Sodium Absorption Ratio (SAR)

Biochemical Oxygen Demand (BCOD) Temperature
pH
Groundwater Analytes

Barium (acid soluble) Sodium
Barium (dissolved) Level
Benzene Nitrite-Nitrate Nitrogen
Toluene Total Dissolved Salts
Ethylene Temperature
Xylene M/O Level
Chloride Total Petroleum Hydrocarbon
Conductivity Biochemical Oxygen Demand (BCOD)

Soil Analytes
Calcium Magnesium
Chloride Sodium
Conductivity Ammoniacal Nitrogen
Total Petroleum Hydrocarbons Nitrite-Nitrate Nitrogen
Potassium pH
Moisture factor Total Soluble Salts

Groundwater analysis results were obtained through the purpose built groundwater
monitoring bore network. Derby and Surrey Road facilities each have three
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groundwater monitoring bores. These bore were installed to quantify the quality of the
groundwater and specifically to understand if any adverse effects were permeating
from either facility.

The Council utilises a peristaltic low flow pump to collect the water samples, which are
only collected post stabilization of field parameters, which are obtained through a
Yellow Springs Instrument (YSI) multi parameter probe and a flow through cell.

Biomonitoring surveys

Four biological surveys were performed during the monitoring period under review.
These four were split evenly across the two stockpiling facilities at Derby and Surrey
Roads respective unnamed tributaries.

The Surrey Road stockpiling facility is located in close proximity to the unnamed
tributary of the Mangatengehu Stream. A Council Officer undertook a spring and a late
summer survey of four specific monitoring sites on this tributary.

The Derby Road stockpiling facility is also located in close proximity to an unnamed
tributary of the Mangamawhete Stream. In similarity to the Surrey Road assessment,
the Derby Road facility is assessed across four specific monitoring sites on the
unnamed tributary of the Mangamawhete Stream.

The analysis results of the biomonitoring surveys are discussed in more detail in
Sections 2.4.3 and 3.3.1.3.

Review of analytical data

In accordance with the consent conditions the consent holder or subsidiary must
supply the Council with an annual report. The annual report is to contain information
pertaining to the records kept by the consent holder and shall include but not be
limited to:

e The locations from which the drilling waste originated;

e The composition of the waste, including analytical analysis of a specified range
of analytes;

e The stockpiling locations if utilised;

e Volume of material;

e The areas landfarmed, including a map;

e Volumes of wastes landfarmed; and

e Details of monitoring undertaken.

MI SWACO undertook pre screening analysis of the material which they received on
site.

They collected representative samples of the material and had it analysed by an
independent laboratory (Hill laboratory in Hamilton). This was undertaken for all
drilling material brought to the primary stockpiling site of Surrey Road.

MI SWACO also undertook sampling of the final consolidated drilling material, (of
which there is over 150m3 of material still to be landfarmed) which is contained in the
non-active Derby Road stockpiling facility. This material which has been storage for a
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prolonged period of time (greater than 2 years) is required to be landfarmed. The
analysis is provided in the MI SWACO annual report. This report is attached in
Appendix II.

MI SWACO also undertook post spreading soil sampling of the paddocks to which
material was applied to through the practice of landfarming or landspreading. The
chemical parameters for which they analyse are provided below:

e Dry matter;

e Density;

e Total recoverable barium;
e Total recoverable sodium ;
e Arsenic;

e Cadmium;

e Chromium;

e Copper;

e Lead;

e Mercury;

e Nickel;

e 7Zing;

Phosphorus;

Potassium;

Calcium;

Chloride;

Magnesium;

Sodium absorption ratio;
Electrical conductivity;
Benzene;

Toluene;

Ethylbenzene;

Mé&p xylene;

0-xylene;

Polycyclic aromatic hydrocarbons; and
Total petroleum hydrocarbon speciation.

The analysis of the paddocks which were utilised for the practice of
landfarming/spreading is provided in the consent holder supplied annual report in
Appendix III.
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Derby Road North stockpiling facility

Site description

Derby Road North stockpiling facility is located on the Taranaki ring plain bordering
the Egmont National Park near Inglewood (Figure 2). In previous monitoring years this
was the primary stockpiling site for muds and cuttings. At the beginning of the 2011-
2012 monitoring year activity slowed at the site. During the 2012-2013 monitoring year
the Surrey Road site became the primary site while the Derby Road site remained
unused and on standby to receive waste as a contingency or secondary site if required.
While the site remained unused in the previous monitoring period (2014-2015) it still
contained 150 m3 +/- of residual drilling material which would be required to be
landfarmed before the Council considered the site for surrender.

The consent holder undertook a cleaning out operation towards the end of the
monitoring period, whereby the remaining drilling muds were consolidated into one
cell. These consolidated materials were then sampled by the consent holder and
analsyed. The site is now to be utilised by the consent holder for the storage of water
treatment sludge.

The unnamed tributary of the Mangamawhete Stream flows adjacent to the Derby
Road North stockpiling facility. The proximity of the site to this surface water body had
been taken into account in the setting of buffer distances and location of the stockpiling
facilities.

The predominant soil type has been identified as gravelly sand and the vegetation
cover is pasture, recently converted from native bush. Average annual rainfall for the
site is 1,942 mm (taken from the nearby “Stratford” monitoring station).

No consents were initially held to discharge stormwater from this stockpiling site, as it
was expected to comply with the permitted activity criteria in Rule 23 of the Regional
Freshwater Plan. However, a stormwater discharge consent was issued for the Derby
Road North site (7911-1, 27 September 2011). The Derby Road facility also holds a
discharge permit (6900-2) which permits the temporary stockpiling of blended waste
prior to landfarm deployment.
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Site data

Location
Word descriptor:
Map reference:
(NZTM)
Mean annual rainfall:

Mean annual soil temperature:

Mean annual soil moisture:
Elevation:

Geomorphic position:
Erosion / deposition:
Vegetation:

Parent material:

Drainage class:

Inspections
06 June 2015
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— GND2062

1064
4 B Mmwo00163

Derby Road North, Inglewood, Taranaki
E 1702545
N 5653650
1,942 mm

~500 MASL

Ring plain

Negligible

Transitional - native bush to pasture
Tephra / volcaniclastic

Free / well draining

At the time of inspection the wind was from the west, speed 4-5 knots. No
objectionable odours or visible emissions were found during the inspection. Water
treatment sludge deliveries were occurring during the inspection as the consent holder
planned to increase his storage capacity for the water treatment sludge. Cells 8 and 9
were full of sludge. The liquid on the top of the cells was clear. Cells 2 and 3 were also
full of sludge, and cell 3 was observed to be filled to capacity during the inspection.
During the inspection, Cell 7 was observed to have been emptied of storm water. A
small volume of residual mud remained at the southern end, while the sludge was
discharged into the cell during the inspection.
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The final storm water pond at the eastern side of the site had been emptied. No
discharges to the unnamed tributary were occurring during the inspection and the
water was flowing clear without any visible foaming effects. A new cell had also been
dug adjacent to cell 8 and the last of the muds and cutting had been discharged into it.

A new cell has also been dug adjacent to the final two storm water ponds at the eastern
end of the site and the liquid from cell 7 had been pumped across into it. The adjacent
drain was flowing clear; some iron oxide surface sheen was present on the surface in
places and the bed was stained orange.

The following action was to be taken: Undertake works to land farm the residual
drilling muds remaining at the site in accordance with resource consent conditions
when the weather permits.

17 July 2015

A discussion was held with the consent holder to discuss the rationale for why he
would be receiving an abatement notice to spread the muds stored at the Derby Road
site. The muds had been on site for longer than a year. The consent holder outlined the
material would need to be removed via a loader and bull-dozed out and finally power
harrowed due to the volume of rock in the material from scraping through to the
bottom of the cells. Agreed the abatement notice would extend to the end of March
2016.

27 August 2015

The inspection was conducted in fine and calm conditions, in conjunction with
groundwater and surface water sampling. All storage cells contained stormwater, with
satisfactory freeboard visible. No discharge from any cells had occurred at the time of
inspection.

The final stormwater cell was not observed to be discharging. The discharge from the
final cell, which had been covered over in the previous monitoring period while the
consent holder was undertaking site management, had since been unearthed and no
evidence of muds was visible in the stormwater cells. Surface water samples were clear
and uncoloured, with no odour, sheen or foaming observed.

Groundwater samples were also clear and uncoloured, with no sheen, odour or
foaming. Two new cells had been constructed onsite; these were related to water
treatment sludge storage.

27 October 2015

The residual muds at the Derby Road storage facility were observed to have still
remained on-site and no land farming works had occurred at the time of inspection.
The water treatment sludge cells were all found to contain clear surface liquids and the
sludge had settled to the bottom. None of the storage cells were discharging during the
inspection and the storm water ponds were below the outlet level. The adjacent
tributary was running clear and iron oxide was prevalent throughout the area.

The following action was to be undertaken: Undertake works to land-farm the
remaining drilling muds at the Derby Road storage facility in accordance with resource
consent conditions by 1 March 2016, as required by abatement notice EAC20834.
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07 March 2016

At the time of inspection the wind was from the west and variable, speed 3 knots. No
objectionable odours or visible emissions were found during the inspection. Inspection
of Derby Road storage site found abatement notice EAC 20834 had not been complied
with. No works had been undertaken to land-farm the drilling muds which have
remained on-site for more than 1 year.

The site owner outlined that due to staff shortages and a lack of other resources the
works have not been undertaken. Four cells at the site contained aged drilling muds.
The others contained water treatment sludge. A discussion was held with the consent
holder whereby it was agreed that the works will be undertaken by 1 May 2016. This
was to allow for the activity to occur during finer weather prior to winter rain. No
discharge from skimmer pipes or final treatment ponds were occurring and the
receiving waters were running clear and in low flow.

10 May 2016

No works had occurred to spread the residual muds which remained in the Derby
Road storage area. A two month extension to abatement notice EAC 20834 was agreed
upon; a re-inspection will occur after 1 July 2016. At the time of the inspection no storm
water discharges were occurring and the receiving waters were in low flow, with iron
oxide prevalent throughout the stream.

Results of abstraction and discharge monitoring
Drilling mud deliveries/ stockpiled

No deliveries of drilling muds or cuttings were received by the stockpiling facility at
Derby Road during this monitoring period. As in the previous monitoring period, the
site is now closed with the Surrey Road facility presently serving as the primary site.

However, residual drilling muds estimated to be 150 m? +/- are now consolidated to
one storage cell and as outlined by the inspecting officer, are required to be
landfarmed, by abatement notice.

The analysis provided by MI SWACO in the supplied annual report is presented in
Appendix III. This analysis demonstrated that the consolidated drilling material held in
the stockpiling facility of Derby Road requires remediation, with a total TPH
concentration of 90,000 mg/kg TPH.

Council stormwater results

The Council undertook stormwater discharge sampling on one occasion during the
monitoring year. The sample was collected from the location IND001064 (Figure 2). The
results are presented in Table 2. The rationale for the collection of stormwater discharge
samples is to confirm compliance with the stormwater discharge consent 7911-1; the
limits of which are detailed in the table below.
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Table 2 Derby Road stormwater sample
Parameter Unit Consent 7911-1 Date
12 May 2016
Benzene gim? <0.0010
Toluene gim? <0.0010
Ethylbenzene gim? <0.0010
meta-Xylene gim? <0.0010
ortha-Xylene gim? <0.002
Hydrocarbons gim? 15 <0.7
C7-C9 gim? <0.10
C10-C14 gim? <0.2
C15-C36 gim? <04
Barium (acid soluble) g/m3 0.208
Biochemical oxygen demand gim? 2 <0.5
Chloride g/m3 50 15.9
Conductivity mS/m@20°C 8.4
pH pH 6.0-9.0 7.1
Suspended solids g/m3 100 5
Temperature °C 15.2
Total dissolved solids g/m3 65.0

The analysis of the compliance sample collected during this period detailed no
exceedance with the consent conditions.

Results of receiving environment monitoring Derby Road

The Council routinely collects samples of soil and water (both groundwater and surface
water) throughout the monitoring period. The rationale for collection of samples is to
ascertain the compliance with the consent conditions in the first instance; and secondly,
to monitor for potential adverse effects which may arise as a result of the ratification of
the consent.

Council groundwater results

Three groundwater monitoring wells were installed in late 2008, prior to the first
delivery of drilling material to the site. The wells are located up-gradient (GND2060),
adjacent to the cells (GND2061) and down gradient of the storage cells (GND2062), the
locations of these wells are detailed in Figure 2. The analysis of the three groundwater

monitoring wells located around the site are tabulated in the following Tables 3-5

inclusive.
Table 3 GND 2060 Derby Road Groundwater 2015-2016
Groundwater Well ID GND2060 GND2060 GND2060 GND2060
Date 27 Aug 2015 24 Nov 2015 11 Feb 2016 26 Jun 2015
Parameter
Time 13:00 12:00 09:00 09:20
Barium (acid soluble) g/m? 0.018 0.023 0.022 0.018
Barium (dissolved) g/m? 0.018 0.023 0.022 0.018
Benzene g/mé <0.0010 <0.0010 <0.0010 <0.0010
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Groundwater Well ID GND2060 GND2060 GND2060 GND2060

Date 27 Aug 2015 24 Nov 2015 11 Feb 2016 26 Jun 2015
Parameter

Time 13:00 12:00 09:00 09:20
Chloride g/m? 6.4 8.5 9.0 71
Conductivity mS/m@20°C 6.6 6.2 6.4 6.3
Ethylbenzene g/m? <0.0010 <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé <0.2 <0.2 <0.4 <04
HC C15-C36 g/mé <0.4 <0.4 <0.10 <0.10
HC C7-C9 g/mé <0.10 <0.10 <0.7 <0.7
Water level m 245 2.583 2.809 2.530
Sodium g/mé 46 5.8 6.5 46
Nitrate/nitrite nitrogen | g/m3N 0.12 0.02 <0.01 0.15
pH pH 6.3 6.0 6.0 6.1
Total dissolved salts g/m3 51.1 48.0 495 48.7
Temperature °C 10.7 12.2 14.5 11.5
Toluene g/mé <0.0010 <0.0010 <0.0010 <0.0010
Ortha-Xylene g/mé <0.002 <0.002 <0.002 <0.002
Meta-Xylene g/m? <0.0010 <0.0010 <0.0010 <0.0010

Table 4 GND 2061 Derby Road Groundwater 2015-2016

Groundwater Well ID GND2061 GND2061 GND2061 GND2061

Date 27 Aug 2015 24 Nov 2015 11 Feb 2016 26 Jun 2015
Parameter

Time 12:10 11:10 09:40 11:15
Barium (acid soluble) g/mé 0.044 0.053 0.13 0.060
Barium (dissolved) g/mé 0.044 0.047 0.13 0.058
Benzene g/mé <0.0010 <0.0010 <0.0010 <0.0010
Chloride g/mé 354 39.3 133 43.3
Conductivity mS/m@20°C 21.0 245 66.2 26.1
Ethylbenzene g/mé <0.0010 <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé <0.2 <0.2 <0.4 <04
HC C15-C36 g/mé <0.4 <0.4 <0.2 <0.10
HC C7-C9 g/mé <0.10 <0.10 <0.10 <0.7
Water level m 1.122 1.418 1.857 1.323
Sodium g/m? 6.8 8.2 216 8.7
Nitrate/nitrite nitrogen | g/m3N 0.07 0.05 <0.01 0.03
pH pH 6.3 6.0 6.1 6.0
Total dissolved salts g/m? 162.5 189.6 512.2 201.9
Temperature °C 11.5 12.8 15.2 12.5
Toluene g/mé <0.0010 <0.0010 <0.0010 <0.0010
Ortha-Xylene g/mé <0.002 <0.002 <0.002 <0.002
Meta-Xylene g/m? <0.0010 <0.0010 <0.0010 <0.0010
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Table 5 GND 2062 Derby Road Groundwater 2015-2016

Groundwater Well ID GND2062 GND2062 GND2062 GND2062
Parameter Date 27 Aug 2015 24 Nov 2015 11 Feb 2016 26 Jun 2015
Time 11:00 10:20 10:15 10:15
Barium (acid soluble) g/mé 0.028 0.040 0.042 0.044
Barium (dissolved) g/mé 0.028 0.040 0.040 0.039
Benzene g/mé <0.0010 <0.0010 <0.0010 <0.0010
Chloride g/mé 45 8.0 8.6 13.9
Conductivity mS/m@20°C 5.0 7.7 7.7 7.2
Ethylbenzene g/mé <0.0010 <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé <0.2 <0.2 <0.4 <0.4
HC C15-C36 g/mé <04 <04 <0.10 <0.10
HC C7-C9 g/mé <0.10 <0.10 <0.7 <0.7
Water level m 0.626 0.791 1.505 0.671
Sodium g/m? 4.3 4.1 4.3 4.8
Nitrate/nitrite nitrogen | g/m3N 0.01 <0.01 0.28 <0.01
pH pH 5.8 5.6 5.5 5.7
Total dissolved salts g/m? 38.7 59.6 59.6 55.7
Temperature °C 11.1 13.4 16.2 11.8
Toluene g/mé <0.0010 <0.0010 <0.0010 <0.0010
Ortha-Xylene g/mé <0.002 <0.002 <0.002 <0.0010
Meta-Xylene g/m? 0.028 0.040 0.042 0.044

The annual analysis of the groundwater monitoring network at the Derby Road
stockpiling facility is provided in the above Tables 3-5 respectively. The network was
monitored four times in this monitoring year; to encapsulate seasonal variation across
the facility.

The results do not detail anything of an adverse nature; the site has been closed for two
full years now with no new delivers of landfarmable drilling related material.

Of note was the elevation in Total Dissolved Salts (TDS) concentrations in well
GND2061 during the February sampling round, whereby a concentration of 512 g/m?3
was analysed. Whilst this was below the consent conditions which allow for a
maximum concentration of 2,500 g/m?3, it constituted the highest TDS reading analyzed
in this well to date. This was most likely due to site movements whereby the consent
holder began to consolidate aged drilling material to one specific storage cell.

Note that in this period the consent holder collected a representative sample of the
residual drilling mud whereby upon receipt of the analysis it can be discerned that
remediation is still required for this material, with a value of 90,000 mg/kg TPH. This
analysis is provided in the MiSwaco supplied annual report, presented in Appendix
III..
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2.4.2 Council surface water results

An unnamed tributary of the Mangamawhete Stream flows adjacent to the southern
boundary of the site (Figure 1). The Council has three established monitoring sites
located on this stretch of the unnamed tributary:

MMWO000161 Upstream
MMW000162 Midstream
MMW000163 Downstream
INDO001064 Discharge location

These three sites were monitored three times throughout the monitoring period, the
results are provided in the following tables (Tables 6, 7, 8, 9 and 10). Note that the data
is presented per sample run to ascertain any effect from the facility.

Table 6 Derby Road surface water sample 27 August 2015

Site ID MMW000161 MMW000162 MMW000163
Surface Water

Date 27 Aug 2015 27 Aug 2015 27 Aug 2015
Parameter Unit 11:55 11:45 11:30
Barium (acid soluble) g/m3 0.028 0.026 0.026
Benzene g/mé <0.0010 <0.0010 <0.0010
Biochemical oxygen g/mé <0.5 <0.5
Chloride g/mé 7.1 7.2 73
Conductivity mS/m@20 °C 11.0 11.0 10.9
Ethylbenzene g/mé <0.0010 <0.0010 <0.0010
Total petroleum hydrocarbon g/m3 <0.7 <0.7 <0.7
HC C10-C14 g/mé <0.2 <0.2 <0.2
HC C15-C36 g/mé <0.4 <0.4 <0.4
HC C7-C9 g/mé <0.10 <0.10 <0.10
pH pH 71 6.9 7.1
Total dissolved salts g/m? 85.1 85.1 84.3
Temperature °C 10.4 9.9 10.0
Toluene g/m? <0.0010 <0.0010 <0.0010
Ortha-xylene g/m? <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010

Table 7 Derby Road surface water sample 24 November 2015

Site ID MMW000161 MMW000162 MMW000163
Surface Water

Date 24 Nov 2015 24 Nov 2015 24 Nov 2015
Parameter Unit 12:15 11:20 10:30
Barium (acid soluble) g/m? 0.017 0.020 0.020
Benzene g/m? <0.0010 <0.0010 <0.0010
Biochemical oxygen g/m? <0.5 <0.5
Chloride g/m? 6.4 6.6 7.0
Conductivity mS/m@20°C 10.7 10.7 10.9
Ethylbenzene g/m? <0.0010 <0.0010 <0.0010
Total petroleum hydrocarbon g/m? <0.7 <0.7 <0.7
HC C10-C14 g/mé <0.2 <0.2 <0.2
HC C15-C36 g/mé <0.4 <0.4 <0.4
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Site ID MMW000161 MMW000162 MMW000163
Surface Water

Date 24 Nov 2015 24 Nov 2015 24 Nov 2015
Parameter Unit 12:15 11:20 10:30
HC C7-C9 g/mé <0.10 <0.10 <0.10
pH pH 7.3 71 74
Total dissolved salts g/m? 82.8 82.8 84.3
Temperature °C 174 16.2 15.5
Toluene g/m? <0.0010 <0.0010 <0.0010
Ortha-xylene g/m? <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010

Table 8 Derby Road surface water sampling 11 February 2016

Site ID MMW000161 MMW000162 MMW000163
Surface Water

Date 11 Feb 2016 11 Feb 2016 11 Feb 2016
Parameter Unit 11:10 10:45 10:30
Barium (acid soluble) g/m3 0.016 0.016 0.015
Benzene g/mé <0.0010 <0.0010 <0.0010
Biochemical oxygen g/mé <0.5 <0.5
Chloride g/mé 6.7 6.6 7.7
Conductivity mS/m@20°C 10.3 10.4 10.5
Ethylbenzene g/mé <0.0010 <0.0010 <0.0010
Total petroleum hydrocarbon g/m3 <0.7 <0.7 <0.7
HC C10-C14 g/mé <0.2 <0.2 <0.2
HC C15-C36 g/mé <0.4 <0.4 <0.4
HC C7-C9 g/mé <0.10 <0.10 <0.10
pH pH 7.2 7.0 73
Total dissolved salts g/m3 79.7 80.5 81.2
Temperature °C 17.0 18.0 18.9
Toluene g/m? <0.0010 <0.0010 <0.0010
Ortha-xylene g/m? <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010

Table 9 Derby Road surface water sampling 12 May 2016

Site ID MMW000161 MMW000162 MMW000163
Surface Water

Date 12 May 2016 12 May 2016 12 May 2016
Parameter Unit 14:00 13:45 13:15
Barium (acid soluble) g/m3 0.030 0.032 0.037
Benzene g/mé <0.0010 <0.0010 <0.0010
Biochemical oxygen g/mé <0.5 <0.5
Chloride g/mé 6.0 6.0 6.5
Conductivity mS/m@20°C 9.2 91 9.1
Ethylbenzene g/mé <0.0010 <0.0010 <0.0010
Total petroleum hydrocarbon g/m3 <0.2 <0.2 <0.2
HC C10-C14 g/mé <0.4 <0.4 <0.4
HC C15-C36 g/mé <0.10 <0.10 <0.10
HC C7-C9 g/mé 0.7 <0.7 <0.7
pH pH 7.0 7.0 71
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Site ID MMW000161 MMWO000162 MMWO000163
Surface Water

Date 12 May 2016 12 May 2016 12 May 2016
Parameter Unit 14:00 13:45 13:15
Total dissolved salts g/m? 71.2 704 704
Temperature °C 13.9 14.2 14.4
Toluene g/mé <0.0010 <0.0010 <0.0010
Ortha-xylene g/mé <0.002 <0.002 <0.002
Meta-xylene g/mé <0.0010 <0.0010 <0.0010

Table 10  Industrial discharge sample location compared to consent conditions

IND001064

Parameter Unit Consent 12 May 2016

13:25
Barium (acid soluble) g/mé - 0.208
Benzene g/mé - <0.0010
Biochemical oxygen demand g/m? 2 <0.5
Chloride g/m? 50 15.9
Conductivity mS/m@20°C - 8.4
Ethylbenzene g/m? - <0.0010
Total petroleum hydrocarbons | g/m? 15 <0.2
HC C10-C14 g/mé - <04
HC C15-C36 g/mé - <0.10
HC C7-C9 g/mé - <0.7
pH pH 6-9 7.1
Total dissolved salts g/m? - 65.0
Suspended solids g/m? 100 5
Temperature °C - 15.2
Toluene g/m3 - <0.0010
Ortha-xylene g/m3 - <0.002
Meta-xylene g/mé - <0.0010

The Council collected surface water samples from the unnamed tributary of the
Managamawhete Stream on four occasions throughout the 2015-2016 monitoring year,
Tables 6-9, the main rationale was to encapsulate seasonal variation. The Council also
collected one waste water sample from the final discharge pipe, Table 10.

The analysis of the surface water samples did not indicate anything of an adverse
nature, with minimal variation observed in the samples down the measured length of
the unnamed tributary.

No exceedance was found in the singular sample collected (Table 10) in relation to the
final discharge location IND001064. The consent limits for the discharge are provided
in the table. No hydrocarbons were detected in the discharge.

Council biomonitoring results

The Council undertook the biological monitoring of the unnamed tributary of
Mangamawhete Stream on two occasions during the 2015-2016 monitoring year, early
spring and later summer. A short synopsis of each survey is provided below.
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Spring 2015

Background

A baseline survey was undertaken in April 2009, prior to any receipt of drilling wastes
at the site. At the time of the baseline survey the communities at the downstream sites
had experienced significant habitat deterioration due to the realignment of the
tributary, and also the discharge of significant amounts of sediment through associated
land disturbance. However, the upstream control site was relatively unaffected.

The previous survey performed in March 2015 (Sutherland, 2015) found that the
activities at the drilling waste stockpiling site and landfarming area had not had any
significant impacts on the macroinvertebrate communities present in the unnamed
tributary of the Mangamawhete Stream.

Methods

Four sites were sampled in this survey (Table 11 and Photo 4). The “control’ site (site 1)
was established in the unnamed tributary, alongside the upstream boundary of the
land treatment area. Site 2 was established between the land treatment area and the
storage pits, and site 3 was established just downstream of the skimmer pit discharge
point. A fourth site was established approximately 200m downstream of the skimmer
pit discharge. This fourth site provides comparative information, should deterioration
be recorded at sites 2 or 3. The sampling site locations are presented in Photo 4 and
Figure 1.

The Council’s standard “kick-sampling” sampling technique was used at these four sites
(Table 1) to collect streambed macroinvertebrates on 21 October 2015. The “kick-
sampling’ technique is very similar to Protocol C1 (hard-bottomed, semi-quantitative)
of the New Zealand Macroinvertebrate Working Group (NZMWG) protocols for
macroinvertebrate samples in wadeable streams (Stark et al, 2001).

Samples were preserved with Kahle's Fluid for later sorting and identification under a
stereomicroscope according to Taranaki Regional Council methodology using Protocol
P1 of NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark
et al, 2001). Macroinvertebrate taxa found in each sample were recorded as:

R (rare) = less than 5 individuals;
C (common) = 5-19 individuals;

A (abundant) = 20-99 individuals;

VA (very abundant) =100-499 individuals;

XA (extremely abundant) =500 individuals or more.

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their
sensitivity to organic pollution in stony New Zealand streams. Highly “sensitive’ taxa
were assigned the highest scores of 9 or 10, while the most “tolerant” forms scored 1.
Sensitivity scores for certain taxa have been modified in accordance with Taranaki
experience.

By averaging the scores obtained from a list of taxa taken from one site and multiplying
by a scaling factor of 20, a Macroinvertebrate Community Index (MCI) value was
obtained. The MCl is a measure of the overall sensitivity of macroinvertebrate
communities to the effects of organic pollution. More ‘sensitive’ communities inhabit
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less polluted waterways. A difference of 11 units or more in MCI values is considered
significantly different (Stark 1998).

A semi-quantitative MCI value (SQMCI;) has also been calculated for the taxa present
at each site by multiplying each taxon score by a loading factor (related to its
abundance), totaling these products, and dividing by the sum of the loading factors
(Stark, 1998 and 1999). The loading factors were 1 for rare (R), 5 for common (C), 20 for
abundant (A), 100 for very abundant (VA) and 500 for extremely abundant (XA).
Unlike the MCI, the SQMCI; is not multiplied by a scaling factor of 20, so that its
corresponding range of values is 20x lower. A difference of 0.9 units or more in SQMClI;
is considered significantly different (Stark, 1998).

v
MMWO00165 /

MMWO00163

Photo 4 Bio-monitoring sites in relation to the Derby Road stockpiling facility

Table 11  Biological monitoring locations

:lljt?nber Site code Grid reference (NZTM) Location :(Ar:g:ge
1 MMW000161 E1702317 N5653463 Upstream of drilling waste stockpiling site 450
2 MMW000162 E1702508 N5653560 Downstream of land spreading area 440
3 MMW000163 E1702734 N5653676 Downstream of skimmer pit discharge 435
4 MMW000165 E1702900 N5653750 200m downstream of skimmer pit discharge 430

Overall, the results of this spring survey suggest that the activities at the drilling waste
stockpiling site and landfarming area have not had any impacts on the
macroinvertebrate communities through the reach surveyed.

Summary spring 2015 bio-monitoring Derby Road Mangamawhete Stream

¢ A macroinvertebrate survey was performed at four sites in an unnamed tributary
of the Mangamawhete Stream in relation to the stockpiling and discharge of
drilling waste to land at the Derby Road landfarm.
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¢ In the current survey there were no significant differences in MCI score between
the control site and three downstream sites. Site 3 and 4 both had substantially
higher SQMCI; scores than site 1, which had the lowest SQMCI; score of the four
sites. Taxa richnesses were similar among sites.

e Compared to the March 2015 survey SQMCI; scores had decreased significantly at
site 1, indicating some deterioration in water quality or the state of the habitat at
this site. The SQMCI; scores at sites 2, 3 and 4 had increased significantly from
previous survey results and historical medians. MCI scores were similar to the
March 2015 survey results.

e There was no indication from any of the macroinvertebrate indices examined that
stockpiling and discharge of drilling waste to land had had any significant effects
on the health of the macroinvertebrate communities present in an unnamed
tributary of the Mangamawhete Stream.

Summary late summer 2016 bio-monitoring Derby Road Mangamawhete Stream

e Overall, the results of this summer survey suggest that the activities at the
drilling waste stockpiling site and landfarming area have not had any impacts on
the macroinvertebrate communities through the reach surveyed.
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Surrey Road stockpiling facility

Site description

The Surrey Road stockpiling facility (Figure 3) is located on the Taranaki ring plain
bordering the Egmont National Park near Inglewood. The Mangatengehu Stream flows
adjacent to the facility. The proximity of the site to this recognised ecosystem has been
taken into account in the setting of buffer distances and location of the stockpiling
facilities.

The predominant soil type has been identified as gravelly sand and vegetation growth
consists of native bush which transitions into pasture. Average annual rainfall for the
site is 1,942 mm (taken from the nearby ‘Stratford” monitoring station).

The stockpiling facility located at Surrey Road is operated under one consent (7559-1.3).
This consent directs the consent holder to discharge detailed quantities of drilling
related material (consisting of drilling cuttings, drilling fluids and muds, both water
based and synthetic based) onto land for landfarming. No consents are held to
discharge stormwater from this stockpiling site; it is expected to comply with the
permitted activity criteria detailed by Rule 23 of the RFWP.

J GND2166

IND001067 i1\, GND2167

——— I MTH000064

Figure 3 Aerial photograph of the Surrey Road stockpiling facility



3.2

3.21

Site data

Location
Word descriptor:
Map reference:
(NZTM)

Mean annual rainfall:

Mean annual soil temperature:

Mean annual soil moisture:
Elevation:

Geomorphic position:
Erosion / deposition:
Vegetation:
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Surrey Road, Inglewood, Taranaki
E 1701847
N 5651476
1,942 mm

~500 MASL

Ring plain

Negligible

Transitional - native bush to pasture

Parent material:
Drainage class:

Tephra / volcaniclastic
Free / well draining

Inspections

16 July 2015

At the time of inspection the following was found: Wind west, speed 3, no
objectionable odours or visible emissions were found during the inspection. However,
noticeable hydrocarbon/mud odours were found when standing directly down wind
of the storage pits.

Cell one at the site contained approximately 1,399 m? of synthetic based muds from the
Maari field which is considered outside of the Taranaki region. Special condition 3 of
7591-1 and special condition 7 of 7559-1 require that the muds to be spread have to
originated within the Taranaki region. The resource consent holder was made aware of
this requirement and was advised to apply for a variation to both resource consents to
allow the activity to occur, it was also suggested that the application of drilling muds
through the use of an injection spreader should also be included in the 7591-1 variation
application. The relevant variation forms were sent to the resource consent holder.

The cell one liner appeared in good repair. Discussions held with site operator
regarding spreading activities. It was outlined that the consent holder intends on
spreading the material through the use of an injection method and has plans for the
operations to occur in September 2015.

Cell two was full of turbid storm water but was reportedly free of muds except the
residual materials which cannot be removed due to the need to protect liner integrity.
The wash pad was being used to clean IBC's which were being cut open, emptied into
cell one, and cleaned prior to being disposed of off-site. The liquid in the wash-pad
pond was grey/turbid. The liquid in cell 3 was quite turbid and some surface
emulsified oils were present. No irrigation was occurring and approximately 250 mm
free-board was available within the storage pit. A measuring stick had been installed
below the outlet pipe.

The irrigation area was inspected, all pasture appeared healthy and the irrigator was
approximately 28 m from the nearest drain. The nova-flow drain, situated beneath
the cells was inspected and found to be discharging a rainbow sheen. The first
receiving pond had a minor hydrocarbon sheen. The final pond was essentially clear



29

of hydrocarbons. The discharge into the receiving waters was inspected and found to
be clear. No environmental effects were observed at the time.

Two large cells were being dug on the eastern side of the site below all the drilling mud
storage pits. The cells are to be used to contain water treatment sludge authorised by
resource consent 5821-2. One digger was operating and a bull dozer was on-site. No
water treatment sludge had as yet been delivered. Discussions held with site operator
regarding lining of cell 3. No time-frames have been finalised and no works are
planned to occur at present. The operator was of the opinion that the cell would be
lined once the material currently on-site has been spread/land-farmed. It was outlined
to the operator that during a meeting between TRC staff and MI SWACO
representatives held on 5 May 2015 at TRC it was agreed by all parties that cell three
needed to be lined in accordance with best practicable option (condition 2 of 7559-1 and
condition 1 of 7591-1). The view of the site operator was to be conveyed to the job
manager and Science Services manager for consideration. No incidents were reported.
No recent spreading activities were reported to have occurred.

26 August 2015

The inspection was conducted in fine and calm conditions, in conjunction with surface
water and discharge sampling. All surface water samples were clear, with no odour,
sheen or foaming. The discharge and downstream samples had a slight yellow tinge.
The discharge sample had a slight odour. The novaflow pipe adjacent to cell three was
discharging at a low /trickle flow into the stormwater system. Cell three was also
discharging via the overflow pipe into the stormwater system. All runoff was
contained and directed to the stormwater ponds.

Two new cells have been constructed onsite in relation to water treatment sludge
storage activities

1 October 2015

Phone discussion with Ross Henry (MI SWACO site manager) with regard to the then
proposed spreading operation of Surrey Road Storage Cell one contents. The consent
holder currently has their consent under change of conditions review. The consent
holder would like to spread the contents of cell one which is allowed under the newly
changed consent. This was not allowed under the previous consent as it prohibited
spreading material which originated from outside the Taranaki Region, (such as the
offshore fields from outside the 12 nautical mile limit). As the Officer’s Report was in its
final stages which included the condition to allow the applicant to receive material
from the offshore Taranaki Basin, the go ahead was given to allow for the spreading of
the material from cell one, retrospectively. Analysis of Cell one contents were to be sent
by Ross Henry. Spreading will occur under consent 7559-1.3.

27 October 2015

Wind south variable, speed four. No objectionable odours or visible emissions were
found during the inspection. Cell one at the Surrey Road site was found to be full of
drilling mud. Cell two contained storm water and residual muds; some surface
hydrocarbons were present. Cell three was being irrigated during the inspection. It was
suggested to the site operator that the buffer distance should be increased to ensure the
adjacent drain remains free of over-spray. The pasture appeared healthy and was
coping with the application. No ponding or run-off was observed.
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The drain adjacent to the storage pits was free of rainbow sheen and no foaming effect
was observed. The receiving ponds were both turbid orange due to iron oxide. The
discharge was clear and no effects were observed in the receiving waters.

5 January 2016

Wind north, speed three, no objectionable odours or visible emissions were found
during the inspection. Localised mud odours were detectable directly down wind of
the cells. Cell one had been emptied of OMV muds and was full of turbid storm water
with some TKN-1 WBM muds at the load-in end. Approximately 30 cm free-board was
available. Cell two was having TKN-1 WBM discharged into it during the inspection.
Truck tray-washings were also being discharged into the cell. A small digger was
being used to move the mud further into the cell to allow for more deliveries. Cell
three has had a liner installed. The cell had a minimal volume of water in it and
irrigation from the cell was stopped at the time of inspection. The liner had ballooned
in places and was above the liquid level in several places. Staff outlined that
microbial gases were possibly causing the issue and to rectify the situation metal will
be place in the bottom of the liner to keep it weighted down.

No discharges from the storm water cells were occurring and the receiving waters were
clear. The silos at the site still contained unused muds which are periodically
circulated. The liquid in the bunds was clear. OMV muds from cell one were recently
spread in paddock 73 using the Meyer spreader and harrowed in. The muds were
visible in small clumps on the vegetation and rocks in and around the dry farm drain
on the northern side of the paddock. Muds were also present on the rocks above a
newly dug drain on the southern side of the paddock which had liquid flowing in it. It
was considered highly likely that synthetic based mud would have discharged into
surface water during the spreading and will likely discharge further during rain.
Required buffer distances were clearly not observed during spreading activities.

The following action is to be taken:

e Undertake works to remove muds from in and around the farm drains in
paddock 73. Ensure required buffer distances are observed at all times.

This resulted in the generation of incident (in/326990) See incident section 4.5.

7 March 2016

At the time of inspection the following was occurring: Wind west variable, speed three,
no objectionable odours or visible emissions were found during the inspection. The
Surrey Road storage site was inspected. The two lined cells at the site were extremely
full, and virtually no free-board was available in cell one. The liner within the third
pond was inflated above the liquid level in several places; capacity was available in
case of rain. No irrigation from the cell was occurring. Discharge from the final pond
was clear and approximately 0.5 L/s. No effects were occurring in the receiving waters.

The nova-flow drain from under the storage cells was not discharging. The receiving
drain was flowing clear. Iron oxide was prevalent throughout its length and the first
receiving pond was discoloured. Paddock 84 had works undertaken to fill in a wet
patch. Nova-flow had been installed at a depth of approximately 2 m and backfilled
with gravel and soil. The site owner outlined that TKN-1 muds will be spread in the
paddock in the near future.
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Discussions were held regarding the infiltration of drilling fluids into the nova-flow.
The site owner was confident that the muds will not enter the buried drain. The
adjacent paddock will also be used for land-farming. Both the injection spreader and
Myer spreader will be used, each paddock is reportedly ten acres (about four hectares).

Paddock 39 was inspected. The drilling muds no longer remained on the surface in
thick lines and the pasture appeared healthy. It is likely the muds were removed from
the surface rather than incorporating it in. Abatement notice EAC 21056 had been
complied with. The paddock adjacent to the quarry on the northern side was inspected.
Residual muds remained on the vegetation and rocks on both the northern and
southern sides of the paddock. The northern drain was dry, while the southern drain
had a small quantity of water flowing which was clear. The site owner outlined that a
spring fed pond will be built at the site for stock watering purposes. All inspected
pasture throughout the site where drilling muds have previously been spread
appeared healthy.

23 April 2016

At the time of inspection the wind was gusty from the south west with showers. No
objectionable odours or visible emissions were found during the inspection. Spreading
activities from Surrey Road storage facility were occurring. Cell two was being stirred
and emptied at the time of inspection. Spreading occurred by use of the injection
spreader.

The mud was not injecting well and was remaining on the surface. After each
application the muds were being incorporated using harrows and bull dozers which
were on-site. The fringes of the paddock had been spread and harrowed to prevent
overland flow from the spreading areas during heavy rain which was forecast. Works
were to cease over the long weekend and would resume in the finer weather next
week. Cell one at Surrey Road had material already spread in the adjacent paddock.
The paddock had been harrowed and the muds were very well incorporated. More
muds were to be spread in the paddock from cell one. The liquid from cell three was
pumped into cell two to make it easier to pump. The un-used muds stored in the
vertical storage containers had also been pumped into cell two and were being spread.

A representative sample of the muds was taken from cell two after mixing. No
irrigation from cell three was occurring. A minor storm water discharge from final
pond clear and no effects observed within the receiving waters.

10 May 2016

At the time of inspection the wind was from the north, speed three, no objectionable
odours or visible emissions were found during the inspection. Noticeable hydrocarbon
and drilling mud odours were found down wind of the paddocks 83 and 84 where
muds were recently spread.

Works were occurring to harrow the area prior to seed being sown. In paddock 83 seed
was recently sown and pasture strike looked good across the entire spreading area. The
area adjacent to the quarry on the northern side had also been worked and had seed
sown. Topsoil had been brought into other historical spreading areas which had failed
to strike. The areas had been worked and seed had been sown.
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The Surrey Road storage cells were essentially empty of muds. Turbid storm water
remained in all three cells, and the third cell had plenty of storage capacity prior to
reaching discharge level. The final storm water treatment pond discharge was clear,
with a flow of approximately 1/2 L/s, and no effects were observed within the
receiving waters.

Results of abstraction and discharge monitoring

The Surrey Road facility stockpiled material from two separate drilling campaigns in
this period. The campaigns were OMV’s 107 Maari MR7AS5 drilling programme and
Todd’s TKN-1 well (Table 12).

OMV’s drilling material was received at the end of the previous monitoring year,
whilst Todd’s material was received during December 2015.

Table 12  2015-2016 Surrey Road deliveries

Source Quantity
OMV 107 Maari MR7A5 1,399 m3
Todd TKN-1 1,929.59 m3
Total 3,328.59m?

Prescreening analysis as required by the consent is provided in the MI SWACO annual
report which is provided in Appendix L.

Results of receiving environment monitoring Surrey Road

During the monitoring year the Council collects water samples (both groundwater and
surface water) in relation to this facility. These water samples are collected either via
the operational groundwater monitoring well network, of which the Surrey Road site
contains three active wells or, via surface water samples of the unnamed tributary of
the Mangatengehu Stream. This stream is also monitored by Council’s fresh water
biologists, for species richness. Sample collection locations are detailed in Figure 3.

Groundwater monitoring

As previously discussed, the site at Surrey Road contains an active groundwater
monitoring well network that comprises three wells (Figure 3). The wells were installed
in 2009, prior to the first delivery of landfarmable material.

Of the three monitoring wells; GND2165 is located up gradient from the facility to
encapsulate preceding groundwater conditions, while the other two wells, GND 2166
and 2167 are located down gradient to encapsulate any potential effects permeating
from the stockpiling facility. The monitoring wells are monitored quarterly to allow for
seasonal variation. The results of the annual groundwater monitoring are presented in
the following Tables 13-15.
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Table 13  GND2165 groundwater monitoring results 2015-2016
o — Well ID GND2165 GND2165 GND2165
Date 23 Jun 2015 14 Sep 2015 28 Jun 2016
Parameter Unit 10:15 13:15 10:15
Barium (Acid soluble) g/m? 0.009 0.019 0.010
Barium (Dissolved) g/m? 0.009 0.019 0.010
Benzene g/m? <0.0010 <0.0010 <0.0010
Chloride g/m? 8.1 6.9 6.3
Conductivity mS/m@20 °C 6.7 53 7.6
Ethylbenzene g/m? <0.0010 <0.0010 <0.0010
HC C10-C14 g/m? <0.7 <0.2 <0.7
HC C15-C36 g/m? <0.2 <04 <0.2
HC C7-C9 g/m? <0.4 <0.10 <04
Water level m 2173 2.562 2.22
Sodium g/m?3 47 41 49
Nitrate/ nitrite nitrogen g/m3N 0.51 0.51 0.40
pH pH 6.3 6.4 6.6
Total dissolved salts g/m3 51.8 41.0 58.8
Temperature °C 10.5 10.0 11.8
Toluene g/m? <0.0010 <0.0010 <0.0010
Ortha-xylene g/m? <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010
No sample collected in February due to the well running dry.
Table 14  GND 2166 groundwater monitoring data 2015-2016
Groundwater Well ID GND2166 GND2166 GND2166 GND2166
Date 14 Sep 2015 17 Nov 2015 25Feb 2016 28 Jun 2016
Parameter Unit 12:00 10:30 08:30 10:40
Barium (Acid soluble) g/m? 0.018 0.029 0.022 0.018
Barium (Dissolved) g/m?3 0.018 0.024 0.022 0.018
Benzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Chloride g/m? 55 75 8.2 72
Conductivity mS/m@20 °C 41 5.7 55 5.6
Ethylbenzene g/m? <0.0010 <0.0010 <0.0010 <0.0010
HC C10-C14 g/m? <0.2 <0.2 <0.7 <0.7
HC C15-C36 g/m? <0.4 <0.4 <0.2 <0.2
HC C7-C9 g/m? <0.10 <0.10 <0.4 <0.4
;;;‘:L’:‘:f;ﬁ”m gim <07 <07 <0.10 <0.10
Water level m 1.304 1.685 1.725 1.02
Sodium g/m? 32 4.6 49 4.1
Nitrate/ nitrite nitrogen g/m®N 143 1.69 1.33 2.01
pH pH 5.6 5.6 5.2 55
Total dissolved salts g/m? 317 441 426 433
Temperature °C 9.9 11.9 16.0 11.5
Toluene g/m? <0.0010 <0.0010 <0.0010 <0.0010
Ortha-xylene g/m? <0.002 <0.002 <0.002 <0.002
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Groundwater Well ID GND2166 GND2166 GND2166 GND2166
Date 14 Sep 2015 17 Nov 2015 25 Feb 2016 28 Jun 2016
Parameter Unit 12:00 10:30 08:30 10:40
Meta-xylene g/m? <0.0010 <0.0010 <0.0010 <0.0010
Table 15 GND 2167 groundwater monitoring data 2015-2016
Groundwater Well ID GND2167 GND2167 GND2167 GND2167
Date 14 Sep 2015 17 Nov 2015 25 Feb 2016 28 Jun 2016
Parameter Unit 12:30 11:10 09:00 11:10
Barium (Acid soluble) g/m? 0.047 0.045 0.032 0.036
Barium (Dissolved) g/m?3 0.047 0.044 0.032 0.034
Benzene g/m3 <0.0010 <0.0010 <0.0010 <0.0010
Chloride g/m? 8.4 12.1 76 9.2
Conductivity mS/m@20 °C 8.6 9.9 8.4 85
Ethylbenzene g/m? <0.0010 <0.0010 <0.0010 <0.0010
HC C10-C14 g/m? <0.2 <0.2 <0.7 <0.7
HC C15-C36 g/m? <0.4 <0.4 <0.2 <0.2
HC C7-C9 g/m? <0.10 <0.10 <0.4 <0.4
E;;i'o‘;gtrﬁf‘”m g/m? <0.7 <0.7 <0.10 <0.10
Water level m 1.915 2197 2.255 1.73
Sodium g/m? 5.7 7.0 6.0 6.1
Nitrate/ nitrite nitrogen g/m3N 117 0.70 0.59 1.20
pH pH 5.8 6.1 5.2 5.6
Total dissolved salts g/m?3 66.5 76.6 65.0 65.8
Temperature °C 11.2 12.0 14.7 12.8
Toluene g/m? <0.0010 <0.0010 <0.0010 <0.0010
Ortha-xylene g/m? <0.002 <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010 <0.0010

The 2015-2016 groundwater monitoring data collected from the operational monitoring

bore network of the Surrey Road stockpiling facility is presented in the preceding
Tables 13-15 respectively. The Council undertook the collection of samples from each
well on four occasions throughout the monitoring year, the aim, to encapsulate

seasonal variation across the facility, with a view to detect any potential adverse effects

permeating from the exercise of this consent.

On one occasion, GND2165 was unable to be sampled as there was insufficient water
with which to sample, thus the sample from February 2016 was omitted from this

analysis.

Analysis of the network throughout the monitoring year did not reveal anything
adverse from the groundwater samples collected.

3.31.2 Council surface water samples

An unnamed tributary of the Managatenghu Stream runs along the southern boundary
of the Surrey Road stockpiling facility. On four occasions throughout the monitoring
year the Council collected surface water samples from three specific tributary locations
(Figure 3).



The locations are as follows:
. MTHO000060 (Upstream)
o MTHO000062 (Midstream)
. MTHO000064 (Downstream)

On three occasions of the four, the Council collected samples from the pond discharge

location:
. IND001067

Note: These sample locations are displayed in Figure 3.

The analysis of the surface water and discharge samples are detailed in the following
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Tables 16-20.
Table 16  Surface water sampling 28 August 2015
Surface Water Site ID MTH000060 MTH000062 MTH000064
Date 26 Aug 2015 26 Aug 2015 26 Aug 2015
Parameter Unit
Barium (acid soluble) g/m3 0.016 0.016 0.028
Benzene g/mé <0.0010 <0.0010 <0.0010
Bio-chemical oxygen demand | g/m? - <0.5 <0.5
Chlorine g/mé 54 55 6.5
Conductivity mS/m@20 °C 6.6 6.7 7.2
Ethylbenzene g/mé <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé <0.2 <0.2 <0.2
HC C15-C36 g/mé <0.4 <0.4 <0.4
HC C7-C9 g/mé <0.10 <0.10 <0.10
Total petroleum hydrocarbon g/m3 <0.7 <0.7 <0.7
pH m 72 72 72
Suspended solids g/m? <2 <2 <2
Total dissolved salts g/m*N 51.1 51.8 55.7
Temperature pH 94 9.7 10.0
Toluene g/m? <0.0010 <0.0010 <0.0010
Ortha-xylene °C <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010
Table 17  Surface water sampling 17 November 2015
Site ID MTH000060 MTH000062 MTH000064
Surface Water
Date 17 Nov 2015 17 Nov 2015 17 Nov 2015
Parameter Unit
Barium (acid soluble) g/m3 0.012 0.013 0.017
Benzene g/m? <0.0010 <0.0010 <0.0010
Bio-chemical oxygen demand | g/m® - <0.5 <0.5
Chlorine g/m? 6.8 5.9 76
Conductivity mS/m@20 °C 74 75 8.4
Ethylbenzene g/m? <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé <0.2 <0.2 <0.2
HC C15-C36 g/mé <04 <04 <04
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Site ID MTH000060 MTH000062 MTH000064
Surface Water
Date 17 Nov 2015 17 Nov 2015 17 Nov 2015
Parameter Unit
HC C7-C9 g/mé <0.10 <0.10 <0.10
Total petroleum hydrocarbon g/m3 <0.7 <0.7 <0.7
pH m 72 73 72
Suspended solids g/m3 2 3 2
Total dissolved salts g/m3N 57.3 58.0 65.0
Temperature pH 13.8 13.0 11.0
Toluene g/m? <0.0010 <0.0010 <0.0010
Ortha-xylene °C <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010
Table 18  Surface water sampling 10 February 2016
Surface Water Site ID MTH000060 MTH000062 MTH000064
Date 10 Feb 2016 10 Feb 2016 10 Feb 2016
Parameter Unit
Barium (acid soluble) g/m3 0.048 0.027 0.018
Benzene g/mé <0.0010 <0.0010 <0.0010
Bio-chemical oxygen demand | g/m? <0.5 <0.5
Chlorine g/mé 5.8 6.0 8.1
Conductivity mS/m@20 °C 8.7 8.7 9.6
Ethylbenzene g/mé <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé <0.7 <0.7 <0.7
HC C15-C36 g/mé <0.2 <0.2 <0.2
HC C7-C9 g/mé <04 <04 <04
Total petroleum hydrocarbon g/m? <0.10 <0.10 <0.10
pH m 7.2 7.2 71
Suspended solids g/m? <2 4 3
Total dissolved salts g/m3N 67.3 67.3 74.3
Temperature pH 15.5 14.9 14.7
Toluene g/m? <0.0010 <0.0010 <0.0010
Ortha-xylene °C <0.002 <0.002 <0.002
Meta-xylene g/m? <0.0010 <0.0010 <0.0010
Table 19  Surface water sampling 12 May 2016
Surface Water Site ID MTH000060 MTH000062 MTH000064
Date 12 May 2016 12 May 2016 12 May 2016
Parameter Unit
Barium (acid soluble) g/m3 0.018 0.018 0.049
Benzene g/m? <0.0010 <0.0010 <0.0010
Bio-chemical oxygen demand | g/m® <0.5 <0.5
Chlorine g/m? 5.2 5.2 14.6
Conductivity mS/m@20 °C 54 54 8.7
Ethylbenzene g/m? <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé <0.7 <0.7 <0.7
HC C15-C36 g/mé <0.2 <0.2 <0.2
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Surface Water Site ID MTH000060 MTH000062 MTH000064
Date 12 May 2016 12 May 2016 12 May 2016
Parameter Unit
HC C7-C9 g/mé <0.4 <0.4 <0.4
Total petroleum hydrocarbon g/m3 <0.10 <0.10 <0.10
pH m 6.9 6.9 6.8
Suspended solids g/m3 2 3 3
Total dissolved salts g/m3N 41.8 41.8 67.3
Temperature pH 12.7 12.8 13.0
Toluene g/mé <0.0010 <0.0010 <0.0010
Ortha-xylene °C <0.002 <0.002 <0.002
Meta-xylene g/mé <0.0010 <0.0010 <0.0010
Table 20  Final pond discharge throughout the 2015-2016 year
TRC152551 TRC160503 TRC161609

RRuFIsva3 IND001067 IND001067 IND001067
Parameter Unit 26 Aug 2015 10 Feb 2016 12 May 2016
Barium (acid soluble) g/m? - 0.171 0.011 0.353
Benzene g/m3 - <0.0010 <0.0010 <0.0010
Bio-chemical oxygen demand | g/m? 5 1.7 0.6 36
Chlorine g/mé - 12.2 7.6 110
Conductivity mS/m@20 °C - 10.3 9.2 45.7
Ethylbenzene g/m3 - <0.0010 <0.0010 <0.0010
HC C10-C14 g/mé - <0.2 <0.7 <0.7
HC C15-C36 g/mé - <0.4 <0.2 <0.2
HC C7-C9 g/mé - <0.10 <0.4 <0.4
Total petroleum hydrocarbon g/m3 15 <0.7 <0.10 <0.10
pH m 6-9 7.0 7.0 6.8
Suspended solids g/m3 100 7 6 8
Total dissolved salts g/m3N - 79.7 71.2 353.6
Temperature pH - 11.7 14.8 15.0
Toluene g/m? - <0.0010 <0.0010 <0.0010
Ortha-xylene °C - <0.002 <0.002 <0.002
Meta-xylene g/m? - <0.0010 <0.0010 <0.0010

Tables 16-20 detail the analysis of the surface water and the final discharge location in
relation to the Surrey Road stockpiling facility in the 2015-2016 monitoring year. The

surface water samples were collected from the unnamed tributary of the

Mangatengehu Stream (Figure 3).

Throughout the monitoring year the level of impact across the length of the stream
analyzed by the Council was minimal. A slight increase in the concentration of TDS
was observed at the lower sample location when compared with the upper location,
however the increase was minimal, and this is similarly echoed in conductivity and a

slight increase in chloride.

The Surrey Road facility does not hold a discharge permit, whereby in comparison the
Derby facility does. Instead, the Surrey Road facility must comply with the Regional
Freshwater Plan Rule (RFWP) 23 which contains parameters which must not be
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exceeded in stormwater discharges relating to an industrial location, if the discharge is
to be deemed permitted. These are detailed in Table 18 above. No exceedance was
observed when compared to the RFWP Rule 23.

3.3.1.21 MISWACO provided stormwater data

Of note, this site purportedly no longer directly discharges to the stream. Stormwater
collected in the site specific mud storage cells which once passed through the
stormwater ponds into the stream is now irrigated to a specific paddock location. The
remaining discharge from the stormwater pond system is a function of what has fallen
directly into ponds.

However, in this period MI SWACO provided stormwater analysis which indicated an
exceedance in terms of the concentration of oil and grease with a value of 29 g/m3
analysed on 31 March 2016. This concentration was above the limit set by the region
freshwater plan (RFWP) rule 23 (15 g/m?3). MI SWACO will be reminded of their duty
to irrigate this to land.

Upon re-analysis by MI SWACO in July of 2016, this value had decrease suitably to
below the consented value, with a value of 6 g/m3.

Table 21 Ml SWACO provided stormwater analysis Surrey Road
Analytes Unit RFWP Rule 23 SW 31-03-2016 SW 25-07-2016

Free ammonia g/m3 - <0.010 <0.010
pH pH 6-9 6.9 75
Suspended Solids g/m3 100 10 5
Temperature °C 20 20
Total Ammoniacal Nitrogen g/m? - 0.139 0.31
Gywnbennd ooy | M | S - .
Oil and grease g/m3 15 29 6
Free chlorine g/m3 0.06 <0.05
Combined chlorine g/m? - <0.08 <0.08

The remaining analytes were all below the specific criteria set by Rule 23.

3.31.3 Council biomonitoring results Surrey Road

Background

A macroinvertebrate survey was performed on 21 October 2015 in order to monitor the
health of the macroinvertebrate communities of an unnamed tributary of the
Mangatengehu Stream in relation to the disposal of drilling waste to land within its
vicinity at the Surrey Road land farm. The site, located off Surrey Road, receives
drilling wastes, which are stored on site, and then eventually spread over land.
Drainage of water from the storage pits flows through at least two skimmer pits. From
here it is either pumped out for removal, or discharges to the land in the vicinity of the
unnamed tributary (Table 22 and Figure 4).

No consent is held to discharge to the tributary from the skimmer pits, as this discharge
was considered to comply with permitted activity rule 23 of the Regional Fresh Water
Plan for Taranaki. A condition of this permitted activity rule is that the discharge shall
not give rise to (amongst other effects), any significant adverse effects on aquatic life.
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Surveys undertaken in December 2013 (Thomas, 2014a), February 2014 (Thomas,
2014b), August 2014 (Thomas, 2014c) and October 2014 (Sutherland, 2015a) indicated
that activities at the drilling waste stockpiling site and stockpiling area may have
resulted in impacts on the macroinvertebrate communities in the lower section of the
tributary of the Mangatengehu Stream.

However, results from the most recent survey prior to the period under review in
March 2015 (Sutherland, 2015b), indicated that there was no significant effect on

macroinvertebrate communities from the activities.

Table 22  Surrey Road bio-monitoring location data

Site Site code Grid reference Location Altitude
Number (NZTM) (masl)
E1701830 - I
1 MTH000060 N5651430 Upstream of drilling waste stockpiling site 495
E1701954 Approximately 85 metres upstream of the spring and skimmer pit
I I discharge 495
3 MTHO000064 ﬁ;égﬁggg Approximately 35 metres downstream of the skimmer pit discharge | 490
E1702102 Approximately 100 metres downstream, of the skimmer pit
4 [MTHOD0066 |\sesq5e0 discharge 485

Figure4  Surrey Road bio-monitoring locations
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Summary of Spring 2015 bio-monitoring

Overall, the two potentially ‘impacted” sites showed significant differences in the
macroinvertebrate indices examined compared with the ‘control’ sites at the time of the
survey. Differences in periphyton cover and amount of iron oxide deposits would
largely explain the differences observed.

Stockpiling activities may also have contributed to the low macroinvertebrate taxa
richnesses and taxa abundances but as to what extent was not possible to determine.
Investigation into whether stockpiling activities were responsible for the high level of
iron oxide deposits observed at the two “impacted” sites would be useful in
determining whether stockpiling activities were responsible for the low taxa richnesses
and abundances found in the unnamed tributary of the Mangatengehu Stream.

Summary of the late summer 2016 bio-monitoring survey

In relation to the previous spring (October 2015) survey the ‘impacted’ sites in the
current survey recorded increased MCI scores and taxa richnesses. Taxa richness at
site 3 had increased by 12 taxa and the MCI score had increased by a significant
(Stark, 1998) 14 units. At site 4, the MCI score had increased by 8 units and taxa
richness had increased by 16. This was a vast improvement from the spring survey
results and in part can be explained by slight reductions in periphyton cover and iron
oxide deposits present during the current survey. However these results may also
reflect a recovery from impacts that were occurring as a result of stockpiling activities
during the previous survey.

As noted by the previous spring report (Sutherland, 2016) stockpiling activities may
have contributed to the low macroinvertebrate taxa richnesses recorded by the spring
survey. It was suggested an investigation into whether stockpiling activities were
responsible for the high level of iron oxide deposits observed at the two ‘impacted’
sites could be useful in determining whether stockpiling activities were responsible
for the low taxa richnesses and abundances found in the unnamed tributary of the
Mangatengehu Stream.

If a return to more unhealthy conditions was to occur, it would again be
recommended for such an investigation to take place. However, as this was not the
case, as indicated by this late summer survey there are no grounds to consider further
investigation.

Comparison of taxa richnesses and MCI values of the four sites surveyed with the
median value for similar sites occurring at the same altitudinal band reveals that both
‘control’ sites and “‘impacted sites had results similar to the median values.

Overall, the results of this summer survey suggest that the activities at the drilling
waste stockpiling site and landfarming area were no longer resulting in any significant
impacts on the macroinvertebrate communities in the unnamed tributary of the
Mangatengehu Stream.
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Landspreading/ Landfarming activities

Inspections

05 January 2016

OMYV muds from cell one were recently spread in paddocks 1 and 39 using the injection
spreader. The muds were not discharging into the soil due to their consistency and
were clearly present on the surface of the paddock in thick lines. The paddocks would
need to be harrowed to incorporate the muds.

TKN-1 WBM was also applied to land using the injection spreader in paddocks 71 and
72. The muds had incorporated better than the OMV SBM but were still clearly visible
in places. The required buffer distances were clearly not observed during spreading
activities as the injection lines and surface muds were present immediately adjacent
(less than 1 m) to the farm drains on the northern and southern sides of the paddocks.

Due to cell capacity issues the TKN-1 WBM had been applied to land prior to them
being analysed and reported to TRC, as required by special condition 2 of resource
consent 7591-1.1.

The following action was to be taken:

e Ensure required buffer distances are observed at all times.

¢ Ensure the use of the injection spreader occurs with drilling muds which are
suitable for the machinery otherwise use alternative methods of application.

e Ensure that a representative sample of the mud is analysed and reported to
TRC prior to land application.

¢ Undertake works to incorporate the muds into the soil profile in paddocks 1
and 39.

07 March 2016

Paddock 84 had works undertaken to fill in a wet patch. The Nova-flow had been
installed at a depth of approximately 2 m and backfilled with gravel and soil. The site
owner outlined that the remaining TKN-1 muds would be spread in the paddock in the
near future. Discussions were held regarding the infiltration of drilling fluids into the
nova-flow. The site owner was confident that the muds will not enter the buried drain.
The adjacent paddock would also be used for land-farming. Both the injection spreader
and Myer spreader will be used, each paddock is reportedly ten acres.

Paddock 39 was inspected. The drilling muds were no longer on the surface in thick
lines and the pasture appeared healthy. It is likely the muds were removed from the
surface rather than incorporated in. Abatement notice EAC 21056 had been complied
with.

The paddock adjacent to the quarry on the northern side was inspected. Residual muds
remain on the vegetation and rocks on both the northern and southern sides of the
paddock, the northern drain was dry, the southern drain had a small quantity of water
flowing which was clear. The site owner outlined that a spring fed pond will be built at
the site for stock watering purposes. All inspected pasture throughout the site where
drilling muds have previously been spread appeared healthy.
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23 April 2016

Spreading activities from Surrey Road storage facility were occurring at the time of the
inspection. Cell two was being stirred and emptied at the time of inspection, spreading
was occurring through the use of an injection spreader, however the mud was not
injecting well and remained on the surface.

After each application the muds were being incorporated using harrows and bull
dozers which were on-site. The fringes of the paddock had been spread and harrowed
to prevent overland flow from the spreading areas during heavy rain which was
forecast.

Spreading works were occurring during the rain due to contractor availability. The
works were to cease over the long weekend and programmed to resume in the finer
weather forecast for the following week. Cell one at Surrey Road had material already
spread in the adjacent paddock, the paddock had been harrowed and the muds were
very well incorporated. More muds were to be spread in the paddock from cell one.
The liquid from cell three was pumped into cell two to make it easier to pump.

The un-used muds stored in the vertical storage containers had also been pumped into
cell two and were being spread. A representative sample of the muds was taken from
cell two after mixing. At the time, no irrigation from cell three was occurring. There
was a minor storm water discharge from final pond which was clear and no effects
were observed within the receiving waters.

The area adjacent to the quarry where muds were recently spread was inspected. No
pasture had as yet been sown. Soil appeared stable. All other spreading areas inspected
appeared healthy with good pasture cover.

10 May 2016

During the inspection a noticeable hydrocarbon and drilling mud odour was found
down wind of the paddocks 83 and 84 where muds were recently spread. Works were
occurring to harrow the area prior to seed being sown. In paddock 83, seed was
recently sown and pasture strike looked good across the entire spreading area. The area
adjacent to the quarry on the northern side had also been worked and had seed sown.

Topsoil had been brought into other historic spreading areas which had failed to strike.
The areas had been worked and seed had been sown. No works had occurred as yet to
spread the residual muds remaining in the Derby Road storage area. A two month
extension to abatement notice EAC 20834 was agreed upon, with re-inspection to occur
after 1 July 2016. No storm water discharges were occurring and the receiving waters
were in low flow. Iron oxide was prevalent throughout the stream.



43

4.1.1 Results of receiving enviromental monitoring

Applications of material to land undertaken in this period are defined in the following

Table 23.

Table 23 Landfarmed/spread paddocks 2015-2016
Paddock Mud Type | Well name Application date Solid m? Area
1 SBM Maari MR7A5 10/12/2015-15/12/2015 546 2.75
39 SBM Maari MR7A5 10/12/2015-15/12/2015 168 6.80
71 SBM Todd TKN-1 29/12/2015-05/01/2016 220.50 240
72 SBM Todd TKN-1 29/12/2015-05/01/2016 220 284
73 SBM Maari MR7A5 10/12/2015-15/12/2015 596 2.00
83 SBM Todd TKN-1 18/03/2016-28/03/2016 430 3.05
84 SBM Todd TKN-1 18/03/2016-28/03/2016 592 345
145 SBM Todd TKN-1 29/12/2015-05/01/2016 222 1.36
146 SBM Todd TKN-1 29/12/2015-05/01/2016 187.5 1.80
Total drilling mud sequestered 3,182 m?

4.1.2 Council soil results

The Council collected six compliance soil samples this monitoring period (Table 24).

These soil samples were collected from paddocks which had been landfarmed in this

monitoring period. The methodology and the analysis criteria is provided in Section

1.4.4 Chemical sampling. Two paddocks which were spread (P 145 & 146) were not

sampled by the Council this term and will be quantified in the following monitoring

period. MI SWACO however did sample the paddocks and the analysis is provided in

the MI SWACO annual report in Appendix III information.

Of note paddocks 83 and 84 had been reutilised as is allowed under the specific consent

conditions. MI SWACO supplied the Council with sufficient analysis of these paddocks

prior to re-applying material. This analysis was received and is attached in the MI

SWACO supplied annual report which is presented in Appendix III.

Table 24  Council Soil Sampling 2015-2016

Soil Sample Paddock No P39 P71 P72 P83 P84 P1
Parameter 3?:: 24Feb 2016 | 25Feb2016 | 25Feb2016 | 16 Aug2016 | 16-Aug-16 | 23 Aug 2016

Calcium mg/kg 149.3 35.6 63.2 922 376 2135
Chloride mg/kg 276.2 155.9 115.7 246.6 222 15
Conductivity mS/m@20 °C 115 66.7 61.4 173 339 12.7
;;g:'o'zgtrf;ﬁ”m mglkg 1017 %5 64 1728 873 2634
Potassium mglkg 87.3 134.5 121.3 55.9 18.7 14.8
Moisture factor nil 1.668 1474 1.592 2.009 1.712 1.302
Magnesium mglkg 116 27 42 741 42 9.9
Sodium mglkg 63.1 61.8 105.8 36.3 1.2 17.8
Ammoniacal nitrogen mgN/kg 0.39 2.66 1.19 8.94 7.58 2.98
Nitrite/nitrate nitrogen mgN/kg 0.3 2.57 1.69 3.63 545 65.1
pH pH 6.6 6 6.2 57 6.5 6.8
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Soil Sample Paddock No P39 P71 P72 P83 P84 P1
Date
Parameter Unit 24Feb 2016 | 25Feb 2016 | 25Feb 2016 | 16 Aug2016 | 16-Aug-16 | 23 Aug 2016
ni
Sodium absorption ratio None 1.33898 2.68923 3.47936 0.9807 0.46224 0.32335
Total soluble salts mglkg 900 522 480.5 918 265.3 647.2

Composite compliance soil samples were collected from six paddocks in the 2015-2016
monitoring period by the Council. The monitoring indicated that all analytes were
below limits specified within consent conditions.

Calcium ranged from 37-213 mg/kg;
Potassium ranged from 14.8-134.5 mg/kg;
Sodium ranged from 11.2-105.8 mg/kg;

Conductivity readings in the soil ranged from 12.7-117.3 mS/m@20°C, which is
below the consented limit which is not to be exceeded, (400 mS/m@20°C);

Sodium absorption ration (SAR), which has a maximum consented limit of 8
was not exceeded in the 6 paddocks sampled, which ranged from 0.32-3.4 SAR.
(Note this condition was recently reduced from 18.)

Total soluble field salts, though only applicable to the surrender criteria ranged
from 265-900 mg/kg. The surrender criterion is set at 2,500 mg/kg.

Total petroleum hydrocarbon concentration ranged from 35-2,634 mg/kg TPH,
well within the consented limit, which was recently amended from 50,000
mg/kg, to 20,000 mg/kg TPH.

Ammoniacal nitrogen ranged from 0.39-8.94 mg/kg, whilst nitrate/nitrate
nitrogen ranged from 0.3-65 mg/kg. A result of 65 mg/kg was from paddock 1
which had recently been spread with fertiliser.

Heavy metal and speciated hydrocarbon/ BTEX analysis undertaken by MI
SWACO is reported in the following section.
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Figure 5 Paddock locations and application dates’

1 A larger copy of this map is included in the MI SWACO supplied annual report - Appendix 11
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4.1.3 Council farm drain sampling

4.2

The compliance sampling undertaken by the Council also includes the provision to
collect farm drain samples from specific farm drains which are within close proximity
to any recently landfarmed area. In this monitoring period, paddocks 83 and 84 had
their specific farm drains sampled. The analysis of the farm drain sampling is provided
in the following Table 25.

Table 25 Farm drain water sample

Drain sample Location Paddock 84 Paddock 83
Parameter Date 28 Apr 2016 28 Apr 2016
Barium (acid soluble) g/m? 0.022 0.024
Benzene g/m? <0.0010 <0.0010
Chloride g/m? 5.7 5.7
Conductivity mS/m@20 °C 13.8 13.8
Ethylbenzene g/m? <0.0010 <0.0010
TPH g/m? <0.7 <0.7

HC C10-C14 g/m? <0.2 <0.2

HC C15-C36 g/m? <0.4 <0.4

HC C7-C9 g/m? <0.10 <0.10
pH pH 72 72
Total dissolved salts g/m?3 106.8 106.8
Temperature °C 13 12.9
Toluene g/m?3 <0.0010 <0.0010
XYLENE-M g/m? <0.002 <0.002
XYLENE-O g/m?3 <0.0010 <0.0010

A slight elevation in the concentration of the TDS was observed although it was
minimal. Chloride concentrations were also similarly minimally affected. No adverse
effects in respect of this analysis were apparent. TPH concentrations and BTEX were all
below the limit of detection for these analytes.

MI SWACO supplied soil analysis

Individual paddock analyses of the areas of land utilised by the consent holder for
landfarming in this monitoring period are provided in the following Tables 26-27.

MI SWACO whom collected the samples undertakes a greater variety of analysis than
the compliance analysis undertaken by the Council. The reason for this additional
analysis is to satisfy the specific consent conditions which dictate the allowed
concentrations for landfarming.

Specifically MI SWACO undertake total heavy metal analysis of the soils, total
recoverable sodium, benzene, toluene, ethylene and xylenes (BTEX), polycyclic
aromatic hydrocarbon (PAH) and total petroleum hydrocarbon speciated analysis.
Total recoverable barium is also monitored.
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Table 26 MI SWACO provided soil analysis by paddock (a)
Sample Name: Paddock 01 | Paddock 71 | Paddock 72 | Paddock 73
Consent | 25/07/2016 | 25/07/2016 | 25/07/2016 | 25/07/2016

Lab Number: | Limit | 16280211 | 1628021.2 | 1628021.3 | 1628021.4
Dry Matter g/100g as rcvd 55 59 57 67
Density g/mL at 20 °C 0.59 #1 0.90 #2 0.84 #2 0.84 #3
Total recoverable barium mgl/kg dry wt 10,000 230 360 230 3,700
Total recoverable sodium mgl/kg dry wt 460* 490 550 580 490
Heavy metals with mercury, screen Level
Total recoverable arsenic mgl/kg dry wt 17 <2 <2 <2 3
Total recoverable cadmium mgl/kg dry wt 0.8 0.24 0.36 0.31 <0.10
Total recoverable chromium mgl/kg dry wt 600 8 6 6 13
Total recoverable copper mgl/kg dry wt 100 41 34 32 83
Total recoverable lead mgl/kg dry wt 160 6.4 41 3.1 135
Total recoverable mercury mgl/kg dry wt 1 <0.10 <0.10 <0.10 <0.10
Total recoverable nickel mgl/kg dry wt 60 3 2 2 6
Total recoverable zinc mgl/kg dry wt 300 31 36 34 41
BTEX in soil by headspace GC-MS
Benzene mgl/kg dry wt 1.1% <0.09 <0.08 <0.09 <0.07
Toluene mgl/kg dry wt 82* <0.09 <0.08 <0.09 0.09
Ethylbenzene mgl/kg dry wt 59* <0.09 <0.08 <0.09 <0.07
m&p-Xylene mgl/kg dry wt 59* <0.18 <0.16 <0.17 <0.14
o-Xylene mgl/kg dry wt 59* <0.09 <0.08 <0.09 <0.07
Polycyclic aromatic hydrocarbons
screening in soil
Acenaphthene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Acenaphthylene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Anthracene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Benzo[a]anthracene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Benzo[a]pyrene (BAP) mgl/kg dry wt 0.027* <0.09 <0.04 <0.08 <0.04
32223[5532?21’1?2?’? * mglkg dry wt . <0.09 <004 <008 <0.04
Benzo[g;h,i]perylene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Benzo[k]fluoranthene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Chrysene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Dibenzo[a,h]anthracene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Fluoranthene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Fluorene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Indeno(1,2,3-c,d)pyrene mgl/kg dry wt - <0.09 <0.04 <0.08 <0.04
Naphthalene mgl/kg dry wt 7.2* <05 <0.19 <04 <0.16
Phenanthrene mgl/kg dry wt - <0.09 <0.04 <0.08 0.03
Pyrene mgl/kg dry wt 160* <0.09 <0.04 <0.08 <0.04
Total petroleum hydrocarbons in soil
C7-C9 mgl/kg dry wt 210* <30 <12 <30 <10
C10-C14 mg/kg dry wt 150~ <50 <30 <50 2,100
C15-C36 mg/kg dry wt 1300* <100 <50 <90 7,000
Total hydrocarbons (C7 - C36) mgl/kg dry wt - <170 <80 <160 9,100

*relates to surrender criteria, may be above this limit unless considered for surrender.




48

Table 27 Ml SWACO provided soil analysis by paddock (b)
Sample Name: Paddock 39 [Paddock 83 |Paddock 84 |Paddock 145 [Paddock 146
Consent | 25/07/2016 | 25/07/2016 | 25/07/2016 | 25/07/2016 | 25/07/2016
Lab Number: Limit 1628021.5 | 1628021.6 | 1628021.7 | 1628021.8 | 1628021.9
Dry Matter g/100g as rcvd 49 57 61 48 66
Density g/mL at 20°C - 0.76 #3 0.77 #4 0.77 #5 0.63 #3 0.90 #3
Total recoverable barium mg/kg dry wt 10,000 70 1,990 4,600 181 97
Total recoverable sodium mglkg dry wt 460* 370 680 610 590 430
Heavy metals with mercury, screen Level
Total recoverable arsenic mglkg dry wt 17 <2 <2 3 <2 <2
Total recoverable cadmium mgl/kg dry wt 0.8 <0.10 0.14 <0.10 0.35 0.11
Total recoverable chromium mglkg dry wt 600 4 6 8 5 5
Total recoverable copper mglkg dry wt 100 30 43 53 43 43
Total recoverable lead mg/kg dry wt 160 5 8.6 23 5.8 6.8
Total recoverable mercury mglkg dry wt 1 <0.10 <0.10 <0.10 <0.10 <0.10
Total recoverable nickel mgl/kg dry wt 60 <2 3 5 2 <2
Total recoverable zinc mglkg dry wt 300 25 33 36 26 51
BTEX in soil by headspace GC-MS
Benzene mgl/kg dry wt 1.1% <0.10 <0.09 <0.08 <0.11 <0.07
Toluene mglkg dry wt 82* <0.10 <0.09 <0.08 <0.1 <0.07
Ethylbenzene mgl/kg dry wt 59* <0.10 <0.09 <0.08 <0.11 <0.07
m&p-Xylene mglkg dry wt 59* <0.2 <0.17 <0.16 <0.3 <0.14
o-Xylene mg/kg dry wt 59* <0.10 <0.09 <0.08 <0.11 <0.07
Polycyclic aromatic hydrocarbons
screening in soil
Acenaphthene mgl/kg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Acenaphthylene mglkg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Anthracene mg/kg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Benzo[a]anthracene mglkg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Benzo[a]pyrene (BAP) mgl/kg dry wt 0.027* <0.09 <0.04 <0.04 <0.09 <0.04
g:::gh?}fb‘;‘:’a‘:m‘;’f ¥ mglkg dry wt - <0.09 <0.04 0.04 <0.09 <0.04
Benzol[g,h,i]perylene mgl/kg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Benzol[k]fluoranthene mglkg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Chrysene mg/kg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Dibenzo[a,h]anthracene mglkg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Fluoranthene mgl/kg dry wt - <0.09 <0.04 0.12 <0.09 <0.04
Fluorene mg/kg dry wt - <0.09 <0.04 <0.04 <0.09 <0.04
Indeno(1,2,3-c,d)pyrene mglkg dry wt <0.09 <0.04 <0.04 <0.09 <0.04
Naphthalene mg/kg dry wt 7.2¢ <05 <0.2 <0.19 <05 <0.17
Phenanthrene mglkg dry wt - <0.09 <0.04 0.21 <0.09 <0.04
Pyrene mg/kg dry wt 160* <0.09 <0.04 0.15 <0.09 <0.04
Total petroleum hydrocarbons in soil
C7-C9 mglkg dry wt 210* <30 <12 <12 <30 <11
C10-C14 mg/kg dry wt 150* <60 1,500 12,700 <60 <30
C15-C36 mg/kg dry wt 1300* <110 5,000 23,000 <110 <50
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Sample Name: Paddock 39 |Paddock 83 |Paddock 84 |Paddock 145 |Paddock 146
Consent | 25/07/2016 | 25/07/2016 | 25/07/2016 | 25/07/2016 | 25/07/2016
Lab Number: Limit 1628021.5 | 1628021.6 | 1628021.7 | 1628021.8 | 1628021.9
Total hydrocarbons (C7 - C36) mg/kg dry wt 20,000 <190 6,500 36,000 <190 <80

*relates to surrender criteria, may be above this limit unless considered for surrender.

The MI SWACO soil analysis was provided in the preceding Tables 26 & 27. The
analysis indicated that the concentrations of total recoverable heavy metals within the
soil samples collected were within the specified criteria as stipulated by the consent
conditions. These concentrations have been added to the table to allow the reader to
compare the actual analysis with the conditions.

Concentrations of BTEX were similarly below the limit of detection on all but one
sample (0.09 mg/kg toluene) from paddock 73, though this concentration was well
below the surrender criterion which is set at 82 mg/kg.

Polycyclic aromatic hydrocarbon analysis (PAH) concentrations were also below the
limit of detection in all but two samples. These latter concentrations were minimal.

The only exceedance with respect to the consent conditions was the concentration of
total petroleum hydrocarbon analysed in paddock 84, whereby a total concentration of
36,000 mg/kg was analysed. The newly consented application rate? stipulates a
maximum allowable concentration of 2% TPH, which equates to a concentration of
20,000 mg/kg Total TPH. The older consent allowed for an application rate of 50,000
mg/kg Total TPH.

While this is a slight exceedance it will not result in adverse effects due to the
concentration exceedance. It will result in a longer time for the paddocks to bio-
remediate in comparison to areas which are below 20,000 mg/kg. The remaining eight
paddocks are below this specific concentration for TPH.

The Council will continue to monitor these paddocks in the upcoming monitoring
period.

2 The previous consent 7591-1 allowed for a maximum application rate of 50,000mg/kg TPH, this was augmented last
year through expert opinion to a lower limit of 20,000 mg/kg TPH.
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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
causes 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 Incident Register (IR) 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 2015-2016 period, the Council was required to undertake significant additional
investigations and interventions, or record incidents, in association with the Consent
holder’s conditions in resource consents or provisions in Regional Plans.

Derby Road stockpiling facility

Incident/32072

An abatement notice was issued as it was noted that drilling muds had been stored at
the site of Derby Road for longer than one year. This was in breech of condition 6 of
consent 6900-2. The consent holder had until 01 July 2016 to comply with abatement
notice EAC 20834.

Surrey Road Stockpiling and landfarming/spreading

07 December 2016 Incident/32621

During routine compliance monitoring of information supplied within the annual
report regarding drilling mud spreading activities at Surrey Road, Tariki, it was found
that the information supplied was incorrect.

A letter requesting an explanation for the inconsistencies was sent and the reply was
reviewed.

An infringement notice was issued (EAC-21074).
The report information was rectified upon issuance of this infringement.

05 January 2016 Incident 32699:

During a routine compliance monitoring inspection it was found that land-farming
activities had likely discharged synthetic based drilling mud into two unnamed
tributaries at Surrey Road, Tariki.

An infringement notice was issued: (EAC-21077).
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The issue was rectified upon issuance of this infringement.

05 January 2016 Incident/ 32718:

During a routine compliance monitoring inspection it was discovered that synthetic
based drilling mud had been discharged onto land using an injection spreader, but had
not been incorporated into the soil due to the high viscosity of the material, in
contravention of resource consent conditions.

An abatement notice was issued (EAC-21056) which required the consent holder
undertake works to incorporate the synthetic based muds into the soil profile.

Upon follow up inspection the abatement notice was complied with.

05 January 2016 Incident/32704:

During a routine monitoring inspection it was found that a site used for land-farming
drilling wastes was not operating within resource consent conditions, with regards to
application buffer distances from surface water.

An infringement notice EAC-21076 was issued.
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Discussion
Discussion of site performance

The discussion will focus on each individual facility.

Derby Road Stockpiling facility

The facility at Derby Road, in similarity to last year, remained closed during this
monitoring year. The only site work which went ahead was the slow consolidation of
residual drilling muds to one main cell on site undertaken by the consent holder. It was
estimated to be in the region of 150 m? of residual drilling mud, which has to be farmed
as soon as practicable.

It is noted that analysis undertaken of this aged drilling material revealed that it still
contains components that will require bioremediation. This analysis is provided in the
attached MI SWACO supplied annual report under Derby Road (20 May 2016) (refer to
Appendix III).

The residual muds have been in-situ at the Derby Road facility for over two years now.
The Council has repeatedly discussed this with the consent holder as it contravenes a
specific consent condition which states:

Consent 6900-2 Condition 6.
‘All material must be spread onto land in accordance with consent 7591-1 as soon as practicable,
but no later than twelve months after being brought onto the site.’

With this in mind, the Council issued an abatement notice; this was discussed in more
detail in section 5.

Once this material has been landfarmed to the satisfaction of the Council, the Council
will inspect the Derby Road facility. This will mark the final application of
landfarmable mud material from the Derby Road stockpiling facility.

Surrey Road stockpiling facility

As in previous monitoring year, the Surrey Road stockpiling facility was the primary
facility in relation to the consent holder’s landfarming operations. The site received
wastes from two large drilling campaigns; OMV’s Maari Field and TODD'’s Te Kiri
North. This accounted for the majority of material applied to land in this monitoring
period.

In terms of site developments, the original third storage pit which was historically
unlined was re-developed by the site operators after discussions with the Council, and
was fitted with a fit for purpose synthetic liner?; this occurred on the 3 November 2015.

The site historically would discharge stormwater through the specific storage cells, on
to the multi ponded storm water system prior to discharging to the unnamed tributary.
This was augmented to prevent the potential for dilute factions of material from egress
into the unnamed tributary as historically, the biology of the stream had been

3 All landfarm storage cells in Taranaki are now fitted with fit for purpose synthetic liners.
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adversely affected. Thus a pump and an irrigator were fitted to cell three and fluid
from this cell, which contains the fluid fraction from both cells one and two, flows into
it during and post rainfall, would be pumped and irrigated to the specific paddock 46.
This paddock would then be treated as a spread area moving forward.

At the end of the previous monitoring period MI SWACO were requested to undertake
additional analysis of the pre-spread material. This analysis included the requirement
to undertake total heavy metal analysis (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), polycyclic
aromatic hydrocarbons, BTEX and speciated petroleum hydrocarbons.

They were also requested to analyse for the same constituents in the soil sampling
which they undertake. These additional analyses were all undertaken by MI SWACO
in this monitoring period, which is inline with what was requested.

The site received wastes from two large drilling campaigns this period, as already
stated, OMV and Todd Oils material were processed through the facility, the
landfarming of said material will be discussed in the following section.

This marked a proactive approach from MI SWACO, which was well received, as in the
beginning of the monitoring period it was realised that MI SWACO had supplied the
incorrect paddock listing information. This practice has since been rectified; however it
led to the issuance of an infringement notice.

Post the landfarming of those two drilling campaigns the site at Surrey Road has been
emptied as far as practicable and deemed to be empty by the site management,
(although discussion with the management detailed that a residual of 150 m3 of
material remains in the cells which will require management). This includes the
farming of silo held mud.

MI SWACO has accepted that notwithstanding they do not hold any significant
volumes of landfarmable material they are required to be monitored by the Council
moving forward as wastes remain on site. Groundwater analysis as well as stream
assessment (bio-monitoring) will continue into the following year.

MI SWACO will also undertake discharge sampling to ascertain the quality of the
storm water, which along with the irrigation of rainwater from the storage cells infers
management of the facility even in periods of low activity.

Landfarming

In comparison to the previous monitoring period, where the landfarming undertaken
was limited to two paddocks of STOS's operations from their KA-20 wellsite (550 m? of
material applied to land). This period dealt with the application of 3,300 m? of drilling
material from two separate sources. The first was related to OMV’s offshore operations
in the Maari Field. This was delivered to the site on the cusp of this monitoring period,
These muds were farmed during December 2015 prior to the arrival of the material
from Todd’s operations at the Te Kiri North wellsite. These muds were spread from
late December through to March 2016.

In total nine paddocks were utilised for the application of drilling mud to land under
the practice of landfarming in this period, which was a greater undertaking than in the
previous monitoring period which was limited to two paddocks.
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While the majority of the paddocks which were landfarmed were completed to a high
standard, the Council’s investigating officer did have to point out a few discrepancies
with the job which was undertaken. In a couple of cases an infringement notice was
issued where it had been discovered that some muds had made their way into a
surface drain. Though a minimal amount, it should not have ended up there. The
consent holder was also abated in regard to failure to observe the consented buffer
distances with respect to water courses and to re-work a specific paddock when
disposal was deemed to not have been undertaken to a standard which was expected.
Note that upon these issuances the issues were rectified quite swiftly.

This monitoring period marked the first time the consent holder had re-used a
paddock, as is allowed under the recently amended consent. They did so by providing
the Council with analysis which stated the analytes of concern were within the specific
concentration to allow for a re-application of material. The also undertook additional
analyte analysis of the spread paddocks.

Overall, the 2015-2016 period was a busy period for the consent holder. However the
consent holder still failed to farm material from Derby Road, which has been in-situ
now for longer than two years and recent analysis dictates that this material still
requires to be landfarmed.

The development of the Surrey Road facility with its three lined storage cells remains
dormant until required. It is noteworthy to mention that although the Surrey Road
facility is deemed to be empty by site management, it still contains a residual amount
of drilling material within its specific storage cells and this material must be managed.
The amount of material is close to 150 m3.

At certain times the landfarming aspect of the process had required prompting when
the standard which is expected of this land farmer was less than so. That said, the final
end product was accomplished to the required standard. The Council will continue to
monitor these specific paddocks until they reach their consent requirement for
surrender.

Environmental effects of exercise of consents

In order for the Council to assess whether a site is in compliance with its consent
conditions, specific analysis is undertaken to quantify chemical constituents. This
analysis couple with experienced inspectors allows the Council to make informed
decisions as to the scale of compliance with respect to a consent holder as well as
assessing potential effects or actual effects which may have occurred, or may occur. In
doing so they safe guard the life supporting capacities of both soil and water, as in this
instance, these media are the main resources which are being utilised by this consent
holder.

The environmental effects associated with the two stock piling facilities of Derby and
Surrey Road and their associated landfarming area will be discussed on a facility basis
below.
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Derby Road

Assessment of the media of groundwater, surface water, stormwater discharge and
biological monitoring of the stream health were undertaken this monitoring period, as
established by the specific monitoring program. This program will remain in effect
until the consent holder has satisfied to the approval of Council, their final requirement
to landfarm the consolidated material which has been in-situ for over two years now.
While the Council has been waiting for this material to be expedited the consent holder
has utilised the free storage cells to dewater water treatment sludge in the cost efficient
manner which is known as lagooning.

Groundwater analysis was undertaken as proposed, on four occasions. On one
monitoring round a slight elevation in the concentration of TDS was observed. The
environmental effects on the groundwater, as determined by the site specific
monitoring wells, indicated negligible effects.

Surface water analysis, inline with the groundwater, also indicated negligible effects,
which is similar to the previous monitoring period and was summed up by the Council
biologist who concluded:

e Overall, the results of this summer survey suggest that the activities at the
drilling waste stockpiling site and landfarming area have not had any impacts
on the macroinvertebrate communities through the reach surveyed.

Surrey Road

As in the previous monitoring period, the site at Surrey Road remains the primary
landfarming facility with respect to the consent holder’s two stockpiling facilities. In the
previous monitoring period the main issues in terms of environmental effects were
centered on a decline in species population within the unnamed tributary, which was
inferred to be a function of the stormwater system. This instream effect was mitigated
through the use of an irrigator and pump to discharge to land instead.

In this monitoring period the bio-monitoring indicated the following;:

e Overall, the results of this summer survey suggest that the activities at the
drilling waste stockpiling site and landfarming area have not resulted in any
significant impacts on the macroinvertebrate communities in the unnamed
tributary of the Mangatengehu Stream.

While this is an improvement on the previous year’s assessment, it did not exclude
the possibility that effects did or might occur. Management of the facility in fallow
years when they are not stockpiling will still be required and the Council will continue
to monitor the stream communities. As already discussed in the previous section, the
storage cells still contain residual material which if unmanaged contains the potential
to adversely affect the in-stream biology as has occurred in the past.

One sampling round does stand out from the rest and it was provided by MI SWACO.
It was the analysis of 29 g/m? of oil and grease from a storm water sample, which was
above the REFWP rule 23. This result, while not hugely environmentally significant, it
does indicate that the stormwater system and the associated fluid component of the
cells still has the potential to egress in to the unnamed tributary. It was appreciated that
MI SWACO were transparent in providing this sample.
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This underlines the rationale for comprehensive site management in times of fallow.
The instream communities will serve as a constant bio-indicator as to the quality of the
stormwater ejected from the facility.

Other than the slightly elevated oil and grease result, there were no other measured
effects from the exercise of this consent shown by the chemical analysis of water

quality.

Landfarming/ Landspreading

In comparison to the previous monitoring period which was relatively quiet in terms of
landfarming, this monitoring period, 2015-2016, marked two large landfarming
campaigns with the application of OMV’s and Todd’s material. These two campaigns
which encompassed a total of 3,300 m? of drilling mud were landfarmed/ landspread
across nine paddocks.

Environmental effects as a result of the exercise of this consent were limited; however,
there existed the potential for effects in this period as previously discussed in Section 5.
Specific matters noted included the application of material, whereby the operator must
be mindful to respect buffer distance from water ways, not to over apply material when
landfarming, and to supply correct paddock spreading information.

Buffer distances are required as they protect waterways from run off drilling material,
and to project material into waterways or farm drains is not good practice and more
care needs to be given in future. While analysis of the drain did not indicate anything
of an adverse nature, the purpose of the application is to apply it to ground, not to
water.

The over application of material will result in a longer remediation time for that specific
area when compared to normal application areas. Note while one paddock was over
the newly adjusted, consented maximum loading rate of 20,000 mg/kg TPH or 2%
TPH, it was still below the older consent value of 50,000 mg/kg or 5% TPH.

The supply of correct paddock information is vital for the transparency of the industry
and considering a duty of care to the customers, the correct supply of information is
required.

Overall, there were three infringement notices and two abatement notices that had to
be issued to the consent holder for non-performance; while environmental effects of
these non-compliances were minor, an improvement in the consent holder’s
performance is required.
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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 28-31.

Table 28

Summary of performance with respect to consent 6900-2

Purpose: To discharge drilling waste [consisting of drill9ing cuttings and drilling fluids from water based muds and
synthetic based muds], onto and into land for the purpose of temporary stockpiling prior to disposal

Condition requirement Means of monitoring during period under review Com.pllance
achieved?
1. Adoption of the best practicable option | Inspection, sampling and liaison with consent holder Mostly
2. Notify TRC 4.8 hours prior receiving No material received in relation to this consent N/A
waste onto site for stockpiling
3. Records to be kept by consent holder . Not applicable in this
. . Records received :
and made available to the Council period
4. Consent holder to report to Council by
31 August each year on records Report received late Yes
specified in SC3
5. No discharge within 25 m of surface .
) Inspection Yes
water or property boundaries
No
6. Stockpiled material to be landspread Residual material still
under consent 7591-1 within 12 Inspection and consent holders records in-situ.
months of arrival on site . .
Stockpiles left in
paddocks.
7. Total dissolved solids in any fresh Samolin Yes
water body not to exceed 2500 g/m3 Ping
8. No contamination of groundwater or
surface water to exceed background Sampling Yes
concentrations
S Concgntratlons in soilto be met prior Not applicable in this monitoring period N/A
to expiry
10. Consent may not be surrendered until .
compliance with SC9 Not applicable NIA
11. Optional review provision re
! Not to be undertaken N/A
environmental effects
Overall assessment of environmental performance and compliance in respect of this consent High
Overall assessment of administrative performance in respect of this consent Poor

The environmental performance in relation to consent 6900-2 of the Derby Road facility
was rated as high, as no issues environmentally were observed during this monitoring
period. However administrative performance was poor as the site has contained aged
drilling mud which according to recent analysis still contains contaminates of concern.
The specific consent condition must be met. This states that material brought to the site
must be farmed within 12 months upon arrival at the site. This has not occurred despite
continual prompting and infringements.
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Table 29  Summary of performance for consent 7911-1

Purpose: To discharge storm water from a drilling waste storage site into an unnamed tributary of the Mangawhete
Stream in the Waitara River.

Condition requirement Means of monitoring during period under review | Compliance achieved?

1. Adoption of the best practicable option | Inspection and liaison with consent holder Yes

2. Stormwater discharged shall be from
a catchment area not exceeding 1.5 Inspection and liaison with consent holder Yes
hectares

3. Discharges shall meet the following:
a. pH6.0-9.0
b.  Suspended solids Sampling Yes
<100 gm-®
c.  Total recoverable
hydrocarbons <15 gm-®

4. 25m downstream of the initial
discharge point, discharges shall not
exceed: Sampling, no annual report for the storm water

a. BODs<2gm? supplied by consent holder

b. Chloride <50 gm'3

Yes

5. After allowing for reasonable mixing,
within a mixing zone extending twenty
five metres downstream of the
discharge point, the discharge shall
not, either by itself or in combination
with other discharges, give rise to any
or all of the following effects in the
receiving water:

a.  the production of any
conspicuous oil or grease films,

scums or foams, or floatable or . )
suspended materials; Inspection and sampling Yes

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;

e.  any significant adverse effects
on aquatic life.

6. Consent holder shall maintain a

; Inspection and liaison with consent holder Yes
contingency plan

7. Optional review provision re

X Next option for review in June 2015 Yes
environmental effects

Overall assessment of environmental performance and compliance in respect of this consent High
Overall assessment of administrative compliance in respect of this consent Good

The environmental performance in relation to stormwater discharge consent 7911-1 of
the Derby Road facility was rated as high, as no issues environmentally were observed
during this monitoring period. However administrative performance is rated as good,
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the site still contains aged drilling mud which according to recent analysis holds
significant concentrations of contaminates of concern with regard to possible
stormwater discharge from this facility. Thus the consent holder must collect and

supply stormwater discharge data while the site still contains material.

Table 30 Summary of performance with respect to consent 7559-1.3

Purpose: To discharge drilling wastes [consisting of drilling cuttings and drilling fluids] from hydrocarbon exploration

activities with water based muds and synthetic based muds onto and into land via landfarming.

Condition requirement Means of monitoring during period under review Com.pllance
achieved?
1. Deﬁnltloqs of stockpiling and NA NA
landfarming
2. Adoption of the best practicable option | Inspection For the most part
3. Install groundwater monitoring wells .
; . Inspection Yes
prior to exercise of consent
4, Install ﬂ.t fqr purpose high grade Cell 3 now lined Yes
synthetic liners for storage cells
5. Approved management plan to be
” N/A
reviewed annually
6. Notify Qouncil 48 hours prior to Informed Yes
stockpiling wastes
7. Notify Cquncﬂ 48 hours prior to Informed Yes
landfarming wastes
8. Limited t.o wastes generated in Including offshore region Yes
Taranaki
9. Maximum stockpiling volume of 4,000
m3 to be landfarmed/spread within Records Yes

nine months

10. Maximum application thickness for
wastes:
a) 100 mm TPH < 5%

Sampling and inspection

Yes, though after being

b) 50 mm TPH>5% re-ploughed
¢)  no ponded liquids 1 hr after
application
1. Landfarmed areas o be used once Surrender criteria satisfied for paddock 83 and 84 N/A

only unless surrender criteria satisfied

12. Incorporate wastes into the soil so that
the surface 250mm contains less than
2% hydrocarbons

Sampling, eight of nine paddocks within criteria, one
paddock over the 2% limit

For the most part

13. Maximum chloride loading 800 kg/ha Sampling N/A
14. Maximum nitrogen loading 1,000 .
kg/yrs Sampling N/A
15. Discharge area shall be resown to .
Inspection Yes

pasture/crop as soon as practicable
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Purpose: To discharge drilling wastes [consisting of drilling cuttings and drilling fluids] from hydrocarbon exploration
activities with water based muds and synthetic based muds onto and into land via landfarming.

Condition requirement

Means of monitoring during period under review

Compliance
achieved?

16.

No discharge within 6m of a water
body (includes farm drains) 12 m from
stream

No liquid discharged within 25m of any
water body

Inspection, some material found in farm drain

No

17.

Conductivity must be less than 400
mS/m. If background soil conductivity
greater than 400 mS/m, then waste
application shall not increase
conductivity by more than 100 mS/m

Sampling

Yes

18.

Concentration of metals in soil must
comply with ME/NZWWA guidelines

Sampling

Yes

19.

Sodium absorption ratio [SAR] must
be less than 8. If background soil SAR
is greater than 8, then waste
application shall not increase SAR by
more than 1

Sampling

Yes

20.

At time of expiry/cancellation/
surrender, soil hydrocarbon
concentrations must comply with MfE
guidelines

Prior to expiry/cancellation/surrender,
soil parameters shall not exceed:

a)  conductivity 290 mS/m
b) dissolved salts 2,500 g/m3
sodium 460 g/m?

c
d)  chloride 700 g/m?

==

Paddocks 83 and 84 were not surrdered, they were
reutilised as allowed under condition 11.

Yes

21.

Consent may not be surrendered
unless condition 20 is met

Sampling

Yes

22.

Total dissolved solids in surface water
or groundwater shall not exceed 2,500
gim?

Sampling

Yes

23.

No contamination of groundwater or
surface water to exceed background
concentrations

Sampling

Yes

24.

Records to be kept by consent holder
and made available to the Council

Provided

Yes

25.

Consent holder to report to Council by
31 August each year on records
specified in SC23

Provided

Late

26.

Consent shall lapse on 31 Dec 2014
unless exercised

Exercised

27.

Optional review provision re
environmental effects

Undertaken just after the monitoring period of this
report

Exercised
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Purpose: To discharge drilling wastes [consisting of drilling cuttings and drilling fluids] from hydrocarbon exploration
activities with water based muds and synthetic based muds onto and into land via landfarming.

", . o . . . Compliance
Condition requirement Means of monitoring during period under review achi':ve 42
Overall assessment of environmental performance and compliance in respect of this consent Good
Overall assessment of administrative performance in respect of this consent Poor

The environmental performance in relation to discharge consent 7559-1.3 of the Surrey
Road stockpiling facility was rated as Good, no issues environmentally were observed
during this monitoring period. Administrative performance is rated as poor.

The reasons for the poor rating were down to the supply of incorrect information, the
supply of the annual report three months later than required and the evident high
concentration of oil and grease analysed from the stormwater system, which is
supposedly to be put to land via irrigator.

Table 31  Summary of performance in respect of consent 7591-1.1

Purpose: To discharge drilling waste from hydrocarbon exploration activities onto and into land via landspreading

Condition requirement Means of monitoring during period under review [ Compliance achieved?
1. Adoption of the best practicable option | Inspection, sampling and liaison with consent holder Mostly

2 g ﬁgfgp?:; dr:rfg 48 hours prior to Notifications received Yes

3. Limited to wastes generated in Consent holder's records Yes

Taranaki including the Taranaki basin

4. Discharge rate shall not exceed 100
m3/halyr and no ponded liquids shall Inspection and consent holder's records Yes
remain after 1 hr

5. Maximum chloride loading 800 kg/ha Not calculated during period under review N/A
6. Maximum nitrogen loading 1,000 Consent holders records Yes
kg/byrs
7. Landspreading of liquid fraction of the
material must be undertaken with Inspection Yes

pasture cover

8. No waste shall be applied within: Some material was found

a) 12 mof boundaries Inspection in a farm drain,
b) 12 m of named streams infringement issued
c) 6 mof other water courses

9. Liquid wastes which may flow overland
shall not be discharged within 25 mof | Inspection Yes
boundaries or water courses

10. Post application the material must be
incorporated to a depth of 100mmand | Inspection and sampling, one paddock of nine was
the TPH concentration must be below | over the new 2% TPH concentration
2% TPH

Mostly
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Purpose: To discharge drilling waste from hydrocarbon exploration activities onto and into land via landspreading

Condition requirement

Means of monitoring during period under review

Compliance achieved?

1.

Soil hydrocarbon concentrations must
comply with MfE guidelines:

a) prior to areas being reused for
landspreading

b) atthetime of
expiry/cancellation/surrender

Sampling, paddocks 83 and 84 reused, analysis
provided and accepted for paddock reuse.

Yes

12.

Concentration of metals in soil must
comply with MFE/NZWWA guidelines

Sampling

Yes

13.

Conductivity must be less than 400
mS/m. If background soil conductivity
greater than 400 mS/m, then waste
application shall not increase
conductivity by more than 100 mS/m

Sampling

Yes

14.

Sodium absorption ratio [SAR] must
be less than 8. If background soil SAR
is greater than 8, then waste
application shall not increase SAR by
more than 1

Sampling

Yes

15.

Total dissolved solids in surface water
or groundwater shall not exceed 2,500
g/m3

Sampling

Yes

16.

No contamination of groundwater or
surface water to exceed background
concentrations

Sampling

Yes

17.

Records to be kept by consent holder
and made available to the Council

Report provided

Yes, later than planned
and required updating due
to inconsistent paddock
listing

18.

Consent holder to report to Council by
31 August each year on records
specified in SC17

Provided

Yes later than specified

19.

Consent shall lapse on 1 June 2027
unless exercised

N/A

20.

Optional review provision re
environmental effects

Undertaken in the following period

Exercised

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

Overall assessment of administrative performance in respect of this consent

Good

Improvement Required

The environmental performance in relation to discharge consent 7591-1.1 of the Surrey
Road stockpiling facility was rated as Good, no issues environmentally were observed
during this monitoring period. Administrative performance is also rated as

improvement required.

The consent holder must regard buffer distances and supply correct information.

Ratings are as defined in Section 1.1.4
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6.4 Recommendations from the 2014-2015 Annual Report
In the 2014-2015 Annual Report, it was recommended:

1. THAT monitoring of consented activities at the Derby Road stockpiling facility in
the 2015-2016 year continues at the same level as in 2014-2015.

2. THAT monitoring of consented activities at Surrey Road stockpiling facility in the
2015-2016 year continues at the same level as in 2014-2015.

3. That the monitoring programme for landspreading activities in the2015-16 year
continue at the same level as in 2014-15.

4. THAT the option for a review of resource consent(s) in June 2015, as set out in
condition 26 of consent 7559-1 and condition 20 of consent 7591-1, be exercised, on
the grounds of the following;:

e Modified application concentrations for specific parameters within the
receiving environment soils, inline with international best practice and expert

opinion;

e Allowance to include material from outside the 12 nautical mile maritime limit,
within the Taranaki basin;

e A reduction in allowable sodium absorption ratio within the receiving
environmental soils;

e Condition requiring the lining of all waste storage cells/ pits with fit for
purpose liners;

¢ An expansion to the initial screen of pre-landfarmable material;

e Adjustment to the method utilised by the consent holder to apply the
landspreadble fluid component of the storage cells;

e The inclusion of an injection spreader to the method of application to soil;
e Anincrease to allow for more material to be stockpiled; and
e An adjustment to the specific hydrocarbon speciation with regard to surrender

criteria.

The above recommendations were implemented by the Council in 2015-16 year.
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Alterations to monitoring programmes for 2016-2017

In designing and implementing the monitoring programmes for air/water discharges
in the region, the Council has taken into account:

e the extent of information made available by previous authorities;

e itsrelevance under the RMA;

e its obligations to monitor emissions/ discharges and effects under the RMA;
and

e toreport 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 2016-2017 that the monitoring of the activities at Derby Road
stockpiling facility be scaled back if the consent holder landfarms the final material
held within the facility. Until this occurs groundwater analysis, surface water analysis
and bio-monitoring will continue.

It is proposed that for 2016-2017 that the monitoring of the activities at Surrey Road
facility be slightly augmented by limiting the surface water sampling of the facility, as
the site has been cleaned out as far as practicable, though the site still contains 150 m? of
residual material and this will require management. Once storage re-commences
surface water sampling will be included. Discharge samples will continue to be
collected and biological monitoring will also continue, as will groundwater analysis
and inspections.

It is proposed that for the 2016-2017 that the monitoring activities of the landspreading
aspect continue at the same level as in 2015-2016.
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Recommendations

1.

It is proposed that for 2016-2017 that the monitoring of the storage activities at
Derby Road stockpiling facility be scaled back if the consent holder landfarms
the final material held within the facility. Until this occurs, groundwater
analysis, surface water analysis and bio-monitoring will continue.

It is proposed that for 2016-2017 that the monitoring of the storage activities at
Surrey Road facility be slightly augmented by limiting the surface water
sampling of the facility. Once storage re-commences surface water sampling
will be included. Discharge samples will continue to be collected, and biological
monitoring will also continue, as will groundwater analysis and inspections.

It is proposed that for 2016-2017 the monitoring activities of the landspreading
aspect continue at the same level as in 2015-2016.
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Glossary of common terms and abbreviations

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

Al*

As*
Biomonitoring
BOD

BODF
Bund

cfu

COD
Conductivity
Cu*

Cumec

DO

DRP
Fresh

g/m?/day
g/m3

Incident

Intervention
Investigation

IR

L/s

MCI

mS/m

Aluminium.
Arsenic.
Assessing the health of the environment using aquatic organisms.

Biochemical oxygen demand. A measure of the presence of degradable
organic matter, taking into account the biological conversion of ammonia
to nitrate.

Biochemical oxygen demand of a filtered sample.
A wall around a tank to contain its contents in the case of a leak.

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

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

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

Copper.

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

Dissolved reactive phosphorus.

Elevated flow in a stream, such as after heavy rainfall.
grams/metre?/day.

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.

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

The 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.

Litres per second.
Square Metres..

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.



Mixing zone

NH4
NHs

NOs
NTU
0&G

Pb*

Physicochemical

Resource consent

RMA
SS
SOMCI
Temp
Turb
Ul

Zn*
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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).

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.

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.
Suspended solids.

Semi quantitative macroinvertebrate community index.

Temperature, measured in °C (degrees Celsius).

Turbidity, expressed in NTU.

Unauthorised Incident.

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 6900-2

Discharge Permit
Pursuant to the Resource Management Act 1991
a resource consent is hereby granted by the
Taranaki Regional Council

Name of Colin David Boyd
Consent Holder: P O Box 44

INGLEWOOD 4347
Decision Date: 16 February 2011
Commencement 16 February 2011
Date:

Conditions of Consent

Consent Granted: To discharge drilling wastes [consisting of drilling cuttings
and drilling fluids from water based muds and synthetic
based muds], onto and into land for the purpose of
temporary stockpiling prior to disposal at or about (NZTM)
1702545E-5653650N

Expiry Date: 1 June 2027
Review Date(s): June 2015, June 2021
Site Location: Derby Road North, Inglewood
Legal Description: Lot 2 DP 344156 [Discharge site]
Catchment: Waitara
Tributary: Manganui

Mangamawhete

For General, Standard and Special conditions
pertaining to this consent please see reverse side of this document
Page 1 of 4 Doct# 862745-v1



Consent 6900-2

General condition

a. The consent holder shall pay to the Taranaki Regional Council [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. 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.

Notifications, monitoring and reporting

2. 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:

(Y]
~—

the consent number;

b) the name of the well[s] from which the waste was generated;
c) the type of waste to be stockpiled; and
d) the volume of waste to be stockpiled.
3. The consent holder shall keep records of the following:
a) wastes from each individual well;
b) composition of wastes [including concentrations of chloride, nitrogen and total
petroleum hydrocarbons];
c) stockpiling area[s];
d) volumes and weights of material stockpiled;
e) dates of commencement and completion of stockpiling events;
f)  the results of analysis;
and shall make the records available to the Chief Executive, Taranaki Regional
Council.
4. 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 3, for the period of the previous 12 months, 1 July to 30 June.
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Consent 6900-2

Operational requirements

5.

There shall be no discharge of drilling waste to land, within 25 metres of surface
water or of property boundaries.

All material must be spread on to land in accordance with consent 7591-1 as soon as
practicable, but no later than twelve months after being brought onto the site.

Receiving environment limits - water

7.

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 7, 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.

Receiving environment limits - soil

9.

10.

From 1 March 2027 [three months prior to the consent expiry date], constituents in the
soil of previously landfarmed areas 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

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

MAHSs - benzene, toluene, ethylbenzene, xylenes
PAHs - napthalene, non-carc. [pyrene], benzo(a)pyrene eq.
TPH - total petroleum hydrocarbons [C7-Co, C10-Ci4, C15-Cag)

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.

This consent may not be surrendered at any time until the standards in condition 9
have been met.
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Consent 6900-2

Review

11. 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 16 February 2011

For and on behalf of
Taranaki Regional Council

Director-Resource Management
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Consent 7911-1

Discharge Permit
Pursuant to the Resource Management Act 1991
a resource consent is hereby granted by the
Taranaki Regional Council

Name of Colin David Boyd
Consent Holder: P O Box 44

INGLEWOOD 4347
Decision Date: 27 September 2011
Commencement 27 September 2011
Date:

Conditions of Consent

Consent Granted: To discharge stormwater from a drilling waste storage site
into an unnamed tributary of the Mangamawhete Stream in
the Waitara River at or about (NZTM)
1702717E-5653665N

Expiry Date: 1 June 2027
Review Date(s): June 2013, June 2015, June 2021
Site Location: Derby Road North, Inglewood
Legal Description: Lot 2 DP 344156 [Discharge source & site]
Catchment: Waitara
Tributary: Manganui
Mangamawhete

For General, Standard and Special conditions
pertaining to this consent please see reverse side of this document
Page 1 of 3 Doc# 953071-v1



Consent 7911-1

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.

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.

The stormwater discharged shall be from a catchment area not exceeding 1.5 hectares.

Constituents of the discharge shall meet the standards shown in the following table.

Constituent Standard
pH Within the range 6.0 to 9.0
suspended solids Concentration not greater than 100 gm-

total recoverable hydrocarbons | Concentration not greater than 15 gm?3

This condition shall apply before entry of the treated stormwater into the receiving
waters at a designated sampling point approved by the Chief Executive, Taranaki
Regional Council.

After allowing for reasonable mixing, within a mixing zone extending twenty five
metres downstream of the discharge point to the unnamed tributary of the
Mangamawhete Stream, the discharge shall not, either by itself or in combination with
other discharges, cause the following:

a) the carbonaceous filtered biochemical oxygen demand [BOD:s] to exceed 2 gm3, or
b) the chloride concentration to exceed 50 gm?.

After allowing for reasonable mixing, within a mixing zone extending twenty five
metres downstream of the discharge point, the discharge shall not, either by itself or in
combination with other discharges, give rise to any or all of the following effects in the
receiving water:

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

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

)
~

any significant adverse effects on aquatic life.
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Consent 7911-1

6. The consent holder shall maintain a contingency plan. The contingency plan shall be
adhered to in the event of a spill or emergency and shall, to the satisfaction of the Chief
Executive, Taranaki Regional Council, detail measures and procedures to be
undertaken to prevent spillage or accidental discharge of contaminants not authorised
by this consent and measures to avoid, remedy or mitigate the environmental effects of
such a spillage or discharge.

7. 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 27 September 2011

For and on behalf of
Taranaki Regional Council

Director-Resource Management
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Consent 7591-1.1

Discharge Permit

Pursuant to the Resource Management Act 1991
a resource consent is hereby granted by the

Name of
Consent Holder:

Decision Date
(Change):

Commencement Date
(Change):

Consent Granted:

Expiry Date:
Review Date(s):
Site Location:

Legal Description:

Grid Reference (NZTM)

Catchment:

Tributary:

Taranaki Regional Council

Surrey Road Landfarms Limited
CD Boyd

PO Box 44

Inglewood 4347

29 October 2015

29 October 2015 (Granted Date: 21 January 2010)

Conditions of Consent

To discharge drilling waste cuttings (consisting of drilling
cuttings and drilling fluids) from hydrocarbon exploration
activities with water based muds and synthetic based muds
onto and into the land via landspreading, injection spreading
and irrigation

1 June 2027
June 2016, June 2017, June 2018, June 2019, June 2025
Surrey Road, Inglewood

Lot 2 DP 344156, Secs 9, 10 & Pt Sec 13 Blk XII Egmont
SD, Secs 17 & 18 Blk XVI Egmont SD (Discharge site)

1701750E-5652370N
Waitara
Manganui

Waipuku
Mangatengehu

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document

Page 1 of 5
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Consent 7591-1.1

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 with section 36
of the Resource Management Act 1991.

Special conditions

1.

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. For the purpose of this
consent, the best practicable option will include undertaking the landspreading/
injection spreading of drilling waste during extended periods of dry weather.

The consent holder shall notify the Chief Executive, Taranaki Regional Council, (by
emailing worknotification@trc.govt.nz) at least 48 hours prior to landspreading/
injection spreading waste from each separate storage cell. Notification shall include the
following information:

a) the consent number;

b) the name of the well(s) from which the waste was generated;

c) the type of waste to be applied;

d) the volume and weight of the waste to be applied;

e) the specific concentrations of Metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), Salts
(Barium, Calcium, Chloride, Magnesium, Sodium, Potassium). Hydrocarbons (Total
Petroleum Hydrocarbons, Mono Cyclic Aromatic Hydrocarbons and Poly Cyclic
Aromatic Hydrocarbons) and Nitrogen in the waste prior application to land;

f)  the specific location and area over which the waste will be applied; and

g) the method of application.

In order to demonstrate compliance with conditions 5, 6, 7, 10, 12, 13 and 14 of this
consent.

The exercise of this consent is limited to waste generated in the Taranaki Region, and
from outside the 12 nautical mile maritime limit, within the Taranaki Basin.

Discharge limits

4.

Drilling waste shall be applied to land at a rate not exceeding 100 m3/ha/yr, and in a
rate and manner such that no ponded liquids remain after one hour.

The exercise of this consent shall not result in a chloride loading in the soil exceeding 800

kg/ha.

The nitrogen loading (including that from any application of nitrogen fertiliser) over any
area where drilling wastes are applied, shall not exceed 1000 kilograms per hectare over
any 5 year period.

Landspreading of liquid fraction of drilling wastes and or stormwater component of the
storage cells shall be undertaken through the use of a landspreader or injection spreader
or irrigator. Throughout the application of the liquid fraction the Consent holder shall
maintain pasture cover at all times

Page 2 of 5



Consent 7591-1.1

8. No drilling waste shall be discharged within:

a) 12 metres of property boundaries; or
b) 12 metres of the Mangamawhete, Mangatengehu and Waipuku Streams; or
C) 6 metres of any other surface water course (including farm drains).

9.  Any liquid drilling waste which may flow overland, shall not be discharged within 25
metres of property boundaries or surface water courses (including farm drains).

Receiving environment limits for soil

10.  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 100 mm so that
the hydrocarbon concentration at any point in the soil/ waste mix is equal to or less than
20,000 mg/kg (2%) dry weight at any point.

11.  After 1 March 2027 (three months before the consent expiry date), constituents in the soil
at any depth less than 500 mm shall meet the standards shown in the following table:

Constituent Standard

Conductivity Not greater that 290 mS/m

Chloride Not greater than 700 mg/kg

Sodium Not greater than 460 mg/kg

Total Soluble Salts Not greater than 2500 mg/kg

TPH Fraction Guideline Value Agricultural Ecological
Direct Soil Contact (Fine Sand) From
table 5.2

F1(C6-C10) 210

F2 (>C10-C16) 150

F3 (>C16-C34) 1300

F4 (>C34) 5600

Canadian Council of Ministers of the Environment (CCME), in the
document Canada Wide Standard for Petroleum Hydrocarbons (PHC) in
Soil: Scientific Rationale, 2008. Table 5.2

Soil Type/ Contaminant Depth of contamination
Surface (<1m) (mg/kg)

SANDY Silt

MAHs

Benzene 1.1

Toluene 82

Ethylbenzene 59

Xylene 59

PAHs

Naphthalene 7.2

Non-carc (Pyrene) 160

Benzo(a)pyrene 0.027

Table 4.12 SANDY SILT Guidelines for Assessing and Managing
Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE 1999)

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 the application is not subsequently withdrawn. These conditions also apply:

a) prior to drilling wastes being discharged onto an area that has previously been used

for the disposal of drilling wastes; and
b) at the time of expiry, cancellation, or surrender of this consent.
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Consent 7591-1.1

12.  The concentration of metals and salts in the soil layer containing the discharge shall

comply with the following criteria:

Metal/ Salt Maximum value (mg/kg)
Arsenic ' 17
Barium - Barite 2 10,000
Extractable Barium 2 250
Cadmium ! 0.8
Chromium 3 600
Copper? 100
Lead ! 160
Nickel 3 60
Mercury 1
Zinc? 300

1SCS - Rural Residential MfE 2011b; 2 Alberta Environment 2009; ¢ NZWWA 2003, lowest of protection of
human health and ecological receptors. (Biosolids to land)

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

14.  After incorporation of the waste within the soil, the sodium absorption ratio (SAR) of the
waste soil mix shall not be more than 3 units higher than background soil SAR, or
exceed a SAR of 8. Alternatively if the soil SAR exceeds 8, the application of the waste

shall not increase the SAR by more than 1.

Receiving environment limits for water

15.  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 g/m?.

16.  The exercise of this consent shall not result in any contaminant concentration, within
surface water or groundwater, which exceeds the background concentration for that
particular contaminant, as determined by the Chief Executive, Taranaki Regional

Coundil.

Monitoring and reporting

17.  The consent holder shall keep records of the following:

a) wastes from each individual well;

b) composition of wastes, as analysed in condition 2 e);
c) application areas, including a map showing individual disposal areas with GPS co-

ordinates;

IR

volumes and weights of wastes applied;

dates of commencement and completion of application events;

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.

18.  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 17, for the period of the previous 1 July to 30 June.
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Consent 7591-1.1

Lapse and review

19.  This consent shall lapse on the 31 March 2015, 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.

20. Inaccordance 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 2016 and/or June 2017 and/or June 2018 and/ or June 2019
and/ or June 2025 for the purpose of ensuring that the conditions area 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 29 October 2015

For and on behalf of
Taranaki Regional Council

A D McLay
Director - Resource Management

Advice Note
The consent holder’s attention is drawn to MPI's “New Zealand Code of Practice for the Design
and Operation of Farm Dairies (NZCP1) which restricts:

o the discharge of specified wastes to land used for grazing of milking animals; and

o the use of feed from land which has had specified wastes applied to it.

Should you require further information, please contact a Dairy Industry Technical Advisory
Group (DITAG) representative or visit http.//www.foodsafety.govt.nz/elibrary/industry/dairy-
nzcpl-design-code-of practice/amdt-2.pdf (specifically section 6.4 Disposal of effluent and other
wastes and section 7.8 Purchased Stock Food) or contact an operating dairy processing company
regarding conditions of supply.
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Consent 7559-1.3

Discharge Permit

Pursuant to the Resource Management Act 1991
a resource consent is hereby granted by the

Name of
Consent Holder:

Decision Date
(Change):

Commencement Date
(Change):

Consent Granted:

Expiry Date:
Review Date(s):
Site Location:

Legal Description:

Grid Reference (NZTM)

Catchment:

Tributary:

Taranaki Regional Council

Colin David Boyd
PO Box 44
Inglewood 4347

25 February 2016

25 February 2016 (Granted Date: 20 November 2009)

Conditions of Consent
To discharge drilling waste cuttings (consisting of drilling
cuttings and drilling fluids) from hydrocarbon exploration
activities with water based muds and synthetic based muds
onto and into the land via landfarming, landspreading,
injection spreading and irrigation
1 June 2027
June 2016, June 2017, June 2018, June 2019, June 2025
Surrey Road, Inglewood
Secs 17 & 18 Blk XIV Egmont SD (Discharge site)
1701847E-5651476N
Waitara
Manganui
Waipuku

Mangamawhete
Mangatengehu

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document

Page 1 of 7

Doct# 1647492-v1



Consent 7559-1.3

General conditions

a.

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

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

The consent holder shall pay to the Council all required administrative charges fixed by
the Council pursuant to section 36 in relation to:

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

Special conditions

1.

For the purposes of this consent the following definitions shall apply:

a. 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, incorporation into the soil and re-sowing into pasture or crop.

c. landspreading means the discharge to land of the liquid fraction of drilling wastes.
This includes the stormwater component of the storage cells through the use of a
landspreader and/ or irrigator and/ or injection spreader. Throughout the
application of the liquid fraction the Consent holder shall maintain pasture cover at
all times.

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. For the purpose of this
consent, the best practicable option will include undertaking the landfarming of drilling
waste during extended periods of dry weather.

Requirements prior to exercise of consent

3.

Prior to the exercise of this consent, the consent holder shall install a minimum of three
groundwater monitoring wells. The wells shall be at locations and to depths, that enable
the collection of groundwater samples (to assess any changes in groundwater quality) to
the satisfaction of the Chief Executive, Taranaki Regional Council. The wells shall be
installed in accordance with NZS 4411:2001 and all associated costs shall be met by the
consent holder.

Any pits used for stockpiling solid or liquid waste shall be lined with ‘fit for purpose’
high-grade synthetic liner or equivalent and the consent holder shall demonstrate, that
the lined pits are suitable for storing liquid without leakage through the base or side
walls. The Consent holder shall monitor the integrity of the pit liners and repair or
replace liners as required.
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Consent 7559-1.3

5. Prior to the exercise of this consent, the consent holder shall provide, 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:

control of site access;

procedures for notification to Council of disposal activities;

procedures for the receipt and stockpiling of drilling wastes onto the site;
procedures for the management of stormwater recovered from, or discharging
from, the drilling waste stockpiling area;

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);

g. contingency procedures;

h. sampling regime and methodology; and

post-landfarming management, monitoring and site reinstatement.

me a0 o

-

Notification and sampling requirements prior to discharge

6.  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:

the consent number;

the name of the well(s) from which the waste was generated;
the type of waste to be stockpiled; and

the volume of waste to be stockpiled.

an o

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

the consent number;

the name of the well(s) from which the waste was generated;

the type of waste to be applied to land;

the volume and weight of the waste to be applied to land;

the specific concentrations of Metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), Salts
(Barium, Calcium, Chloride, Magnesium, Sodium, Potassium). Hydrocarbons (Total
Petroleum Hydrocarbons, Mono Cyclic Aromatic Hydrocarbons and Poly Cyclic
Aromatic Hydrocarbons) and Nitrogen in the waste prior application to land; and

f.  the specific location and area over which the waste will be applied.

©oan o

in order to demonstrate compliance with conditions 10, 12, 13 and 14 of this consent.

Discharge limits

8. The exercise of this consent is limited to waste generated in the Taranaki region,
including from outside the 12 nautical mile maritime limit within the Taranaki Basin.
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Consent 7559-1.3

10.

11.

12.

13.

14.

15.

16.

The stockpiling of material authorised by this consent shall be limited to a maximum
volume of 4,000 cubic metres at any one time on the site. All stockpiled material must be
landfarmed within nine months of being brought onto the site.

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. inarate and manner such that no ponded liquids remain after one hour, for all
wastes;

prior to incorporation into the soil.

The areas which are irrigated, injection spread, landspread or landfarmed may receive
future applications of material if they are below the consented criteria outlined by
conditions 18, 19 and 20 of this consent.

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 for
landfarming and 100 mm for the injection spreader, so that the hydrocarbon
concentration at any point in the soil/ waste mix is equal to or less than 20,000 mg/kg
(2%) dry weight at any point’.

The exercise of this consent shall not result in a chloride loading exceeding 800 kg/ha.

The nitrogen loading (including that from any application of nitrogen fertiliser) over any
area where drilling wastes are applied, shall not exceed 1000 kilograms per hectare over
any 5 year period.

As soon as practicable following the landfarming of drilling wastes the discharge area
shall be re-sown into pasture (or into crop). If revegetation cannot be established within
two months of the discharge, the consent holder shall undertake appropriate land
stabilisation measures to minimise wind and/or stormwater erosion.

No drilling waste shall be discharged within:

a) 12 metre(s) of property boundaries; or
b) 12 metre(s) of the Mangamawhete, Mangatengehu and Waipuku Streams; or
C) 6 metre(s) of any other surface water course (including farm drains).

Any liquid drilling waste which may flow overland, shall not be discharged within 25
metre(s) of property boundaries or surface water courses (including farm drains).

Receiving environment limits for soil

17.

The conductivity of the soil layer containing the discharge shall be less than 400 mS/m,
or alternatively, if the background soil conductivity exceeds 400 mS/m, the application
of waste shall not increase the soil conductivity by more than 100 mS/m.
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18.  The concentration of metals and salts in the soil layer containing the discharge shall
comply with the following criteria:

Metal/ Salt Maximum value (mg/kg)
Arsenic ' 17

Barium - Barite 2 10,000

Extractable Barium 2 250

Cadmium ! 0.8

Chromium 3 600

Copper? 100

Lead ! 160

Nickel 3 60

Mercury 1

Zinc? 300

1SCS - Rural Residential MfE 2011b; 2 Alberta Environment 2009; ¢ NZWWA 2003, lowest of protection of
human health and ecological receptors. (Biosolids to land)

19.  After incorporation of the waste within the soil, the sodium absorption ratio (SAR) of the
waste soil mix shall not be more than 3 units higher than background soil SAR, or
exceed a SAR of 8. Alternatively if the soil SAR exceeds 8, the application of the waste
shall not increase the SAR by more than 1.

20. After 1 March 2027 (three months before the consent expiry date), constituents in the soil
at any depth less than 500 mm shall meet the standards shown in the following table:

Constituent Standard

Conductivity Not greater that 290 mS/m
Chloride Not greater than 700 mg/kg
Sodium Not greater than 460 mg/kg

Total Soluble Salts

Not greater than 2500 mg/kg

TPH Fraction

Guideline Value Agricultural Ecological
Direct Soil Contact (Fine Sand) From
table 5.2

F1(C6-C10) 210
F2 (>C10-C16) 150

F3 (>C16-C34) 1300
F4 (>C34) 5600

Canadian Council of Ministers

of the Environment (CCME), in the

document Canada Wide Standard for Petroleum Hydrocarbons (PHC) in
Soil: Scientific Rationale, 2008. Table 5.2

Soil Type/ Contaminant

Depth of contamination

Surface (<1m) (mg/kg)
SANDY Silt
MAHs
Benzene 1.1
Toluene 82
Ethylbenzene 59
Xylene 59
PAHs
Naphthalene 7.2
Non-carc (Pyrene) 160
Benzo(a)pyrene 0.027

Table 4.12 SANDY SILT Guidelines for Assessing and Managing

Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE 1999)

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 the application is not subsequently withdrawn.
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21.  This consent may not be surrendered unless the standards specified in condition 20 have
been met.

Receiving environment limits for water

22.  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 g/m?.

23.  The exercise of this consent shall not result in any contaminant concentration, within
surface water or groundwater, which exceeds the background concentration for that
particular contaminant, as determined by the Chief Executive, Taranaki Regional
Council.

Monitoring and reporting
24.  The consent holder shall keep records of the following;:

a) wastes from each individual well (including records of all additives used at the
wellsite during the drilling process);

b) composition of wastes, including concentrations of chloride, nitrogen and total

hydrocarbons;

stockpiling area(s);

@)
~

d) volumes of material stockpiled;

e) landfarming area(s), including a map showing each individual disposal area and
GPS co-ordinates;

f)  volumes and weights of wastes landfarmed;

g) dates of commencement and completion of stockpiling and landfarming events;

h) treatments applied;
i) 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.

25.  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 23, for the period of the previous 1 July to 30 June.

Lapse and review

26. This consent shall lapse on the 31 December 2014, 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.
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27.  Inaccordance 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 2016 and/or June 2017 and/ or June 2018 and/ or June 2019
and/or June 2025 for the purpose of ensuring that the conditions area 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 25 February 2016

For and on behalf of
Taranaki Regional Council

A D McLay
Director - Resource Management

Advice Note
The consent holder’s attention is drawn to MPI’s “New Zealand Code of Practice for the Design and
Operation of Farm Dairies (NZCP1) which restricts:

e the discharge of specified wastes to land used for grazing of milking animals; and

o the use of feed from land which has had specified wastes applied to it.

Should you require further information, please contact a Dairy Industry Technical Advisory Group
(DITAG) representative or visit http.//www.foodsafety.govt.nz/elibrary/industry/dairy-nzcpl-
design-code-of practice/amdt-2.pdf (specifically section 6.4 Disposal of effluent and other wastes and
section 7.8 Purchased Stock Food) or contact an operating dairy processing company regarding
conditions of supply.
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To Job Manager, Nathan Crook

From Scientific Officers; Darin Sutherland and Brooke Thomas
Document 1625931

Report No BT046

Date January 2016

Biomonitoring of an unnamed tributary of the Mangamawhete
Stream in relation to the Derby Road land farm, October 2015

Introduction

A macroinvertebrate survey was performed in order to monitor the health of the
macroinvertebrate communities of an unnamed tributary of the Mangamawhete Stream in
relation to the stockpiling and discharge of drilling waste to land within its vicinity. The
survey was conducted in spring and was one of two scheduled surveys for the site in the 2015-
16 year. The site receives drilling wastes, which are stored on site, and then eventually spread
over land. Drainage of water from the storage pits flows through at least two skimmer pits
where it is either pumped out for removal, or discharged to the unnamed tributary. No
consent was held to discharge to the tributary from the skimmer pits, as it was intended that
no discharges to surface water would occur unless they complied with permitted activity rule
23 of the Regional Fresh Water Plan for Taranaki. A condition of this permitted activity rule is
that any discharge shall not give rise to (amongst other effects), any significant adverse effects
on aquatic life. However, during the 2010-2011 monitoring period several non-compliance
discharge events were recorded (TRC, 2012) culminating in the requirement for a consent to
discharge which was issued in September 2011. This consent to discharge stormwater (7911-1)
provided for a 25 metre mixing zone in the tributary.

A baseline survey was undertaken in April 2009, prior to any receipt of drilling wastes at the
site. At the time of the baseline survey the communities at the downstream sites had
experienced significant habitat deterioration due to the realignment of the tributary, and also
the discharge of significant amounts of sediment through associated land disturbance.
However, the upstream control site was relatively unaffected.

The previous survey performed in March 2015 (Sutherland, 2015) found that the activities at
the drilling waste stockpiling site and landfarming area had not had any significant impacts
on the macroinvertebrate communities present in the unnamed tributary of the
Mangamawhete Stream.

Methods

Four sites were sampled in this survey. The ‘control’ site (site 1) was established in the
unnamed tributary, alongside the upstream boundary of the land treatment area. Site 2 was
established between the land treatment area and the storage pits, and site 3 was established
just downstream of the skimmer pit discharge point. A fourth site was established
approximately 200m downstream of the skimmer pit discharge. This fourth site provides
comparative information, should deterioration be recorded at sites 2 or 3. The sampling site
locations are presented in Table 1 and Figure 1.



The Council’s standard “kick-sampling” sampling technique was used at these four sites (Table
1) to collect streambed macroinvertebrates on 21 October 2015. The ‘kick-sampling’ technique
is very similar to Protocol C1 (hard-bottomed, semi-quantitative) of the New Zealand
Macroinvertebrate Working Group (NZMWG,) protocols for macroinvertebrate samples in
wadeable streams (Stark et al, 2001).

Table 1  Biomonitoring sites in an unnamed tributary of the Mangamawhete Stream in relation to the Derby Road drilling waste
stockpiling activities

:lljt%ber Site code Grid reference (NZTM) Location Altitude (masl)
1 MMW000161 E1702317 N5653463 Upstream of drilling waste stockpiling site 450
2 MMWO000162 E1702508 N5653560 Downstream of land spreading area 440
3 MMW000163 E1702734 N5653676 Downstream of skimmer pit discharge 435
4 MMWO000165 E1702900 N5653750 200m downstream of skimmer pit discharge 430

MMWO000165

MMWO000163

MMWO000161

Figure 1 Biomonitoring sites in an unnamed tributary of the Mangamawhete Stream, sampled in relation to the Derby Rd drilling waste
stockpiling site

Samples were preserved with Kahle's Fluid for later sorting and identification under a
stereomicroscope according to Taranaki Regional Council methodology using Protocol P1 of
NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 2001).
Macroinvertebrate taxa found in each sample were recorded as:



R (rare) = less than 5 individuals;
C (common) = 5-19 individuals;

A (abundant) = 20-99 individuals;

VA (very abundant) =100-499 individuals;

XA (extremely abundant) =500 individuals or more.

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their
sensitivity to organic pollution in stony New Zealand streams. Highly “sensitive’ taxa were
assigned the highest scores of 9 or 10, while the most “tolerant” forms scored 1. Sensitivity
scores for certain taxa have been modified in accordance with Taranaki experience.

By averaging the scores obtained from a list of taxa taken from one site and multiplying by a
scaling factor of 20, a Macroinvertebrate Community Index (MCI) value was obtained. The
MCI is a measure of the overall sensitivity of macroinvertebrate communities to the effects of
organic pollution. More ‘sensitive’ communities inhabit less polluted waterways. A difference
of 11 units or more in MCI values is considered significantly different (Stark 1998).

A semi-quantitative MCI value (SQMCI,) has also been calculated for the taxa present at each
site by multiplying each taxon score by a loading factor (related to its abundance), totalling
these products, and dividing by the sum of the loading factors (Stark, 1998 and 1999). The
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very
abundant (VA) and 500 for extremely abundant (XA). Unlike the MCI, the SQMCI. is not
multiplied by a scaling factor of 20, so that its corresponding range of values is 20x lower. A
difference of 0.9 units or more in SQMCI_ is considered significantly different (Stark, 1998).

Results

Site habitat characteristics and hydrology

This October 2015 survey followed a period of 17 days since a fresh in excess of three times
median flow, and 18 days since a fresh in excess of seven times median flow.

The water temperature ranged between 11.5 °C and 15.1 °C. Water levels were low and water
speeds steady. Water was uncoloured and clear and sites 1 and 2 and uncoloured and cloudy
at sites 3 and 4 (Table 2). Substrate composition for site 1 was mostly composed of a mixture of
silt, gravel and cobble. For site 2, substrate was predominately silt, cobble and boulder with
some gravels and sand. For site 3, substrate comprised mainly of cobble and gravel with some
silt and boulder. For site 4, substrate was predominantly cobble and coarse gravel with some
boulder and silt.

There were patchy periphyton mats and filaments at site 1, patchy mats and widespread
filaments at site 2, while sites 3 and 4 had slippery mats only. Macrophytes were absent from
all sites. Leaves and wood were patchy at all sites but site 2, which had patchy moss only. Sites
1 and 4 were partially shaded by overhanging vegetation, site 3 had complete shading, while
site 2 had no shading.

Table2 Summary of time of sampling and some water variables collected at four sites in the unnamed tributary of the Mangamawhete
Stream sampled in relation to the Derby Rd landfarm on 21 October 2015.



Site Time (NZST) Temperature (°C) Water Colour Water Clarity Flow Conditions Water Speed
1 1200 14.6 Uncoloured Clear Low Steady
2 1150 14.7 Uncoloured Clear Low Steady
3 1130 15.1 Uncoloured Cloudy Low Steady
4 1111 11.5 Uncoloured Cloudy Low Steady

Macroinvertebrate communities

Table 3 provides a summary of the results from previous surveys sampled in relation to the
Derby Rd drilling waste stockpiling site along with current survey results.

Table 3  Number of taxa, MCl and SQMCls values for an unnamed tributary of the Mangamawhete Stream, sampled in relation to the
Derby Rd drilling waste stockpiling site on 21 October 2015 and a summary of historical data for these sites.

SiteNo. | N No of taxa MCl value SQMCls value
Median Range Oct 2015 Median | Range Oct 2015 Median Range Oct 2015
1 12 23 12-33 19 105 87-114 100 5.1 3.2-74 45
2 12 15 6-30 17 100 80-109 92 3.3 2.0-74 4.8
3 12 16 519 15 100 88-109 100 4.2 2.5-5.9 6.7
4 12 18 6-24 12 96 73-110 110 4.3 2.1-6.8 5.1

Table 4 provides a summary of various macroinvertebrate indices within a specific altitudinal

band for “control’ sites situated in Taranaki ring plain streams arising outside of Egmont

National Park.

Table 4 Range and median number of taxa, MCl values and SQMCls scores for ‘control’ sites (ring plain rivers/streams with sources
outside the National Park) at altitudes greater than 400 m asl (TRC, 2015).

No. of taxa MCI value SQMCI; value
No. Samples 33 33 31
Range 8-36 82-127 20-75
Median 20 109 5.0

The full results from the current survey are presented in Table 5.




Table 5 Macroinvertebrate fauna of an unnamed tributary of the Mangamawhete Stream, sampled on 21 October 2015 in relation to the

Derby Rd Landfarm.
Site Number 1 2 3 4
Taxa List Site Code sll’:l:rle MMWO000161 MMWO000162 MMWO000163 MMWO000165
Sample Number FWB15331 FWB15332 FWB15333 FWB15334
NEMATODA Nematoda 3 R -
ANNELIDA (WORMS) Oligochaeta 1 A C C C
Lumbricidae 5 R - R
MOLLUSCA Potamopyrgus 4 A R R C
CRUSTACEA Ostracoda 1 R R R -
EPHEMEROPTERA (MAYFLIES) Austroclima 7 C C R -
Deleatidium 8 C A VA A
Neozephlebia 7 - R C
Nesameletus 9 R -
Zephlebia group 7 A R R R
COLEOPTERA (BEETLES) Elmidae 6 R R -
Dytiscidae 5 R - -
Ptilodactylidae 8 R - C C
MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - R -
TRICHOPTERA (CADDISFLIES) Hydrobiosella 9 R
Polyplectropus 6 C - R
Psilochorema 6 R R R R
Oxyethira 2 R R -
DIPTERA (TRUE FLIES) Aphrophila 5 R A -
Eriopterini 5 R - R -
Hexatomini 5 - R -
Harrisius 6 R - -
Maoridiamesa 8 R -
Orthocladiinae 2 C A A A
Tanypodinae 5 R R R -
Ephydridae 4 R -
Muscidae 3 - R
Austrosimulium 3 R - -
ACARINA (MITES) Acarina 5 C R -
No of taxa 19 17 15 12
MCI 100 92 100 110
SQMCls 45 48 6.7 5.1
EPT (taxa) 5 5 5 6
%EPT (taxa) 26 29 33 50

‘Tolerant' taxa

‘Moderately sensitive' taxa

'Highly sensitive' taxa

R = Rare

C = Common

A = Abundant

VA = Very Abundant

XA = Extremely Abundant




Site 1

A moderate macroinvertebrate community richness of 19 taxa was found at site 1, which was
four taxa less than the median number recorded for the site and six less than the previous

sample (median taxa richness 23; Table 3).

The MCI score of 100 units indicated a community of ‘good’ biological health which similar to
the median value calculated from previous surveys at the same site (median MCI score 105;
Table 3). The SQMCI, score of 4.5 was a substantial 0.6 unit less than the median value
calculated from previous surveys at the same site and 0.6 unit less than that recorded in the

March 2015 survey (Table 3).

The community was characterised by two ‘tolerant’ taxa; [snail (Potamopyrgus) and oligochaete
worms] and one ‘sensitive’ taxon [mayfly (Zephlebia group)] (Table 5).

Number of taxa and MCI values in theunnamed tributary, u/s of all Derby
Rd landfarming activites, site 1 (MMW000161)
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Figure 2 Numbers of macroinvertebrate taxa and MCI values recorded at site 1 in the unnamed tributary.

Site 2

A moderate macroinvertebrate community richness of 17 taxa was found at site 2, which was
two taxa more that the median number recorded for the site and four taxa less than the

previous sample (median taxa richness 15; Table 3).

The MCI score of 92 units indicated a community of ‘fair’ biological health which was not
significantly different (Stark, 1998) to the median value calculated from previous surveys at
the same site (median MCI score 100; Table 3). The SQMCI, score of 4.8 units was significantly
higher (Stark, 1998) than the median value calculated from previous surveys at the same site
(median SQMCI, score of 3.3 units; Table 3).

The community was characterised by one ‘tolerant’ taxon; [midge (Orthocladiinae)], one
‘moderately sensitive’ taxon, [cranefly Aphrophila)] and one ‘highly sensitive’ taxon [mayfly

(Deleatidium)](Table 5)].



Number of taxa and MCI values in theunnamed tributary, d/s of Derby Rd
land spreading activites, site 2 (MMW000162)
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Figure 3 Numbers of macroinvertebrate taxa and MCI values recorded at site 2 in an unnamed tributary of Mangamawhete Stream.

Site 3

A moderate macroinvertebrate community richness of 15 taxa was found at site 3, which was
one taxon less than the median number recorded for the site and three taxa less than the

previous sample (median taxa richness 16; Table 3).

The MCI score of 100 units indicated a community of ‘good’ biological health which was the
same as the median value calculated from previous surveys at the same site (Table 3). The
SQMCI, score of 6.7 units was significantly higher (Stark, 1998) than the median value

calculated from previous surveys at the same site (median SQMCI, score of 4.2 units; Table 3)
and significantly higher (by 4.2 units) than the March 2015 result.

The community was characterised by one ‘tolerant’ taxon; [midge (Orthocladiinae)] and one
‘highly sensitive’ taxon; [mayfly (Deleatidium) (Table 5)].

Number of taxa and MCI values in theunnamed tributary, 25m d/s of Derby
Rd skimmer pit discharge, site 3 (MMWO000163)
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Figure 4 Numbers of macroinvertebrate taxa and MCI values recorded at site 3 in an unnamed tributary of Mangamawhete Stream.

Site 4

A moderately low macroinvertebrate community richness of 12 taxa was found at site 4,
which was six taxa less than the median number recorded for the site and five taxa less than

the previous sample (median taxa richness 18; Table 3).



The MCI score of 110 units indicated a community of ‘good’ biological health which was
significantly higher (Stark, 1998) than the median value calculated from previous surveys at
the same site (median MCI score 96; Table 3). The SQMCI, score of 5.1 units was significantly
higher (Stark, 1998) than the median value calculated from previous surveys at the same site

(median SQMCI, score of 4.3 units; Table 3).

The community was characterised by one ‘tolerant’ taxon [midge (Orthocladiinae) and one
‘highly sensitive’ taxon; [mayfly (Deleatidium)] (Table 5).

Number of taxa and MCI values in theunnamed tributary, 200m d/s of Derby
Rd skimmer pit discharge, site 4 (MMWO000165)
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Figure 5 Numbers of macroinvertebrate taxa and MCI values recorded at site 4 in an unnamed tributary of Mangamawhete Stream.

Discussion and Conclusions

The Council’s ‘kick-sampling’ technique was used at four sites to collect streambed
macroinvertebrates from an unnamed tributary of the Mangamawhete Stream in relation to
the storage of drilling waste within its vicinity and the consented discharge of stormwater to
the stream. This has provided data to assess any potential impacts the consented activities
have had on the macroinvertebrate communities of the stream. Samples were processed to
provide number of taxa (richness), MCI, and SQMCI, scores for each site.

Taxa richness is the most robust index when ascertaining whether a macroinvertebrate
community has been exposed to toxic discharges. Macroinvertebrates when exposed to toxic
chemicals may die and be swept downstream or deliberately drift downstream as an
avoidance mechanism (catastrophic drift). The MCI is a measure of the overall sensitivity of
the macroinvertebrate community to the effects of organic pollution in stony streams. It is
based on the presence/absence of taxa with varying degrees of sensitivity to environmental
conditions. The SQMCI, takes into account taxa abundances as well as sensitivity to pollution.
Significant differences in either the taxa richness, MCI or the SQMCI, between sites may
indicate the degree of adverse effects (if any) of the discharge being monitored.

In the current survey, the SQMCI; score recorded at the upstream ‘control” site was
significantly lower than the median score recorded at this site in previous surveys. This
score was also significantly (Stark, 1998) lower than that recorded by the March 2015
survey, indicating upstream activities had possibly caused a deterioration in preceding
water quality at this site. Substantial iron oxide deposits, long green filamentous algae and
organic foaming recorded at the site also indicated deterioration at this site. Taxa richness



was also below the historical median; however the MCI score was only slightly below the
historical median.

The results of this survey indicated that there was no significant deterioration in the condition
of the macroinvertebrate community at site 2, located between the land treatment area and the
storage pits, and upstream of the stormwater discharge outfall. There was a slight increase in
SQMCI; score (by 0.3 units) between site 1 and site 2, but a slight decrease in MClI score (by 8
units). The SQMCI s score of 4.8 units was significantly higher (by 2.3 units) than the March
2015 score and significantly higher (by 1.4 units) than the median score previously recorded,
indicating some improvement at this site.

The macroinvertebrate communities at the two downstream sites (3 and 4) were
characterised by reduced (when compared to the upstream "control’ site) taxa richnesses at
both sites. The MCI score recorded at site 3 was the same as that recorded at site 1 and
slightly more than that recorded at site 2. The SQMCI; score recorded at site 3 was
significantly (Stark, 1998) higher than that recorded at all other sites and was significantly
higher than the median recorded by previous surveys at this site. The MCI score recorded at
site 4 was the highest of all sites and was significantly (Stark, 1998) higher than that recorded
at site 2 and significantly higher than the median recorded by previous surveys. The
SQMCI; score recorded at site 4 was also significantly (Stark, 1998) higher than the median
recorded by previous surveys and significantly higher than that recorded by the March 2015
survey.

Overall, the results of this spring survey suggest that the activities at the drilling waste
stockpiling site and landfarming area have not had any impacts on the macroinvertebrate
communities through the reach surveyed.

Summary

¢ A macroinvertebrate survey was performed at four sites in an unnamed tributary of
the Mangamawhete Stream in relation to the stockpiling and discharge of drilling
waste to land at the Derby Rd landfarm.

e In the current survey there were no significant differences in MCI score between the
control site and three downstream sites. Site 3 and 4 both had substantially higher
SQMCI; scores than site 1, which had the lowest SQMCls score of the four sites. Taxa
richnesses were similar among sites.

e Compared to the March 2015 survey SQMClIs scores had decreased significantly at site
1, indicating some deterioration in water quality at this site. The SQMCls scores at sites
2,3 and 4 had increased significantly from previous survey results and historical
medians. MCI scores were similar to the March 2015 survey results.

e There was no indication from any of the macroinvertebrate indices examined that
stockpiling and discharge of drilling waste to land had had any significant effects on
the health of the macroinvertebrate communities present in an unnamed tributary of
the Mangamawhete Stream.
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Introduction

A macroinvertebrate survey was performed on 21 October 2015 in order to monitor the health
of the macroinvertebrate communities of an unnamed tributary of the Mangatengehu Stream
in relation to the disposal of drilling waste to land within its vicinity at the Surrey Road land
farm. The site located off Surrey Road, receives drilling wastes, which are stored on site, and
then eventually spread over land. Drainage of water from the storage pits flows through at
least two skimmer pits. From here it is either pumped out for removal, or discharges to the
land in the vicinity of the unnamed tributary. No consent is held to discharge to the tributary
from the skimmer pits, as this discharge was considered to comply with permitted activity
rule 23 of the Regional Fresh Water Plan for Taranaki. A condition of this permitted activity
rule is that the discharge shall not give rise to (amongst other effects), any significant adverse
effects on aquatic life.

Surveys undertaken in December 2013 (Thomas, 2014a), February 2014 (Thomas, 2014b),
August 2014 (Thomas, 2014c) and October 2014 (Sutherland, 2015a) indicated that activities
at the drilling waste stockpiling site and stockpiling area may have resulted in impacts on
the macroinvertebrate communities in the lower section of the tributary of the
Mangatengehu Stream. However, results from the latest previous survey in March 2015
(Sutherland, 2015b) indicated that there was no significant effect on macroinvertebrate
communities from the activities.

Methods

This scheduled biomonitoring survey was undertaken at four sites on 21 October 2015 (Table 1
and Figure 1). At the time of the initial survey undertaken in April 2010, site 1 was established
as a “control site’, upstream of the drilling stockpile area and sites 2 and 3 were established
downstream of the skimmer pit discharge. During an inspection of the site in mid-2010, an
unauthorised discharge of hydrocarbons was observed entering the stream. As a consequence
of this inspection, changes were made to the on site drainage. These changes were made
between the April 2010 and November 2010 surveys. The result was that site 2 was located
upstream of any discharge from the sites, and site 3 became the primary impact site. The
stormwater discharge from the site now enters the unnamed tributary immediately upstream
of the race crossing, approximately 35 metres upstream of site 3. A new, secondary impact site
(site 4) was established 100 metres downstream of the stormwater discharge during the May
2012 survey.



The Council’s standard ‘400ml kick-sampling’ technique was used at all the sites (Table 1). The
‘kick-sampling’ technique is very similar to Protocol C1 (hard-bottomed, semi-quantitative) of
the New Zealand Macroinvertebrate Working Group (NZMWG) protocols for
macroinvertebrate samples in wadeable streams (Stark et al, 2001).

Table 1 Biomonitoring sites in an unnamed tributary of the Mangatengehu Stream in relation to the Surrey Road
drilling waste stockpiling activities

Site Site code Grid reference Location Altitude
Number (NZTM) (masl)
1 MTH000060  |E1701830 N5651430 |Upstream of drilling waste stockpiling site 495
2 MTHO000062 E1701954 N5651468 |Approximately 85 metres upstream of the spring and skimmer pit discharge | 495
3 MTHO000064 E1702050 N5651525 |Approximately 35 metres downstream of the skimmer pit discharge 490
4 MTH000066 E1702102 N5651582 |Approximately 100 metres downstream, of the skimmer pit discharge 485

Legend
O sampling sites

Figure 1 Biomonitoring sites in an unnamed tributary of the Mangatengehu Stream, sampled in relation to the Surrey Road drilling waste

stockpiling site.




Samples were preserved with Kahle's Fluid for later sorting and identification under a
stereomicroscope according to Taranaki Regional Council methodology using Protocol P1 of
NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 2001).
Macroinvertebrate taxa found in each sample were recorded as:

R (rare) = less than 5 individuals;
C (common) = 5-19 individuals;

A (abundant) = 20-99 individuals;

VA (very abundant) =100-499 individuals;

XA (extremely abundant) = 500 individuals or more.

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their
sensitivity to organic pollution in stony New Zealand streams. Highly “sensitive’ taxa were
assigned the highest scores of 9 or 10, while the most “tolerant” forms scored 1. Sensitivity
scores for certain taxa have been modified in accordance with Taranaki experience.

By averaging the scores obtained from a list of taxa taken from one site and multiplying by a
scaling factor of 20, a Macroinvertebrate Community Index (MCI) value was obtained. The
MClI is a measure of the overall sensitivity of macroinvertebrate communities to the effects of
organic pollution. More “sensitive’ communities inhabit less polluted waterways. A difference
of 11 units or more in MCI values is considered significantly different (Stark 1998).

A semi-quantitative MCI value (SQMCI;) has also been calculated for the taxa present at each
site by multiplying each taxon score by a loading factor (related to its abundance), totalling
these products, and dividing by the sum of the loading factors (Stark, 19 98 and 1999). The
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very
abundant (VA) and 500 for extremely abundant (XA). Unlike the MCI, the SQMCI; is not
multiplied by a scaling factor of 20, so that its corresponding range of values is 20x lower.

Results and Discussion

Site habitat characteristics and hydrology

This October 2015 survey followed a period of 17 days since a fresh in excess of three times
median flow, and 18 days since a fresh in excess of seven times median flow based on the
nearest flow gauging site on the Manganui river at SH3 Midhurst. The flow at the time of the
survey was at approximately half of the median flow but flows during the last month were
close to the median flow.

The water temperatures were relatively cool (11.8-13.0 °C). Water levels were low and water
speeds either steady or swift. Water was uncoloured and clear for all sites during the survey
All sites had a predominately cobble substrate.

Periphyton mats were patchy at sites 1 and 2 and widespread at sites 3 and 4. Periphyton
filaments were widespread at sites 1, 3 and 4 and absent at site 2. Moss was only present at site
2 and leaves were present at sites 2 and 3 but not sites 1 and 4. There was wood and
macrophytes at any of the sites.



Sites 1, 2 and 3 had partial shading while site 4 had no shading. Only site 2 had overhanging
vegetation. Iron oxide deposits were evident at all four sites but were most prevalent at sites 3
and 4. Cyanobacteria mats and long green filamentous algae were also more prevalent at sites
3 and 4 compared with the two upstream sites.

Macroinvertebrate communities

Table 2 provides a summary of the results from previous surveys sampled in relation to the
Surrey Rd drilling waste stockpiling site along with current survey results.

Table2  Number of taxa, MCl and SQMCls values for an unnamed tributary of the Mangatangehu Stream, sampled in relation to the
Surrey Rd landfarm drilling waste stockpiling site on 21 October 2015 and a summary of historical data for these sites.

Site No. N No of taxa MClI value SQMCls value
Median Range Oct 2015 | Median Range Oct 2015 Median Range Oct 2015
1 12 20 15-36 19 112 89-127 109 5.0 2.0-5.6 6.2
2 12 20 5-30 18 118 80-128 124 58 1.6-6.9 5.8
3 12 12 6-19 7 101 77-121 97 2.3 1.4-3.9 3.1
4 8 13 7-24 9 94 77-109 98 2.5 1.4-4.3 4.7

Table 3 provides a summary of various macroinvertebrate indices within a specific
altitudinal band for ‘control’ sites situated in Taranaki ring plain streams arising outside of
Egmont National Park.

Table 3 Range and median number of taxa, MCl values and SQMClIs scores for ‘control’ sites (Taranaki ring plain rivers/streams with
sources outside Egmont National Park) at altitudes greater than 400 m asl (TRC, 2015).

No. of taxa MCI value SQMClI; value
No. Samples 33 33 31
Range 8-36 82-127 2.0-7.5
Median 20 109 5.0

The full results from the current survey are presented in Table 4.



Table4 Macroinvertebrate fauna of an unnamed tributary of the Mangatengehu Stream, sampled on 21 October
2015.

Site Number 1 2 3 4
Taxa List Site Code slzlg:e MTH000060 | MTH000062 | MTH000064 | MTH000066
Sample Number FWB15335 FWB15336 | FWB15337 | FWB15338
ANNELIDA (WORMS) Oligochaeta 1 R A C C
Lumbricidae 5 - - - R
CRUSTACEA Ostracoda 1 R
Paranephrops 5 R R R
EPHEMEROPTERA (MAYFLIES) | Austroclima 7 R C R
Deleatidium 8 C A R C
Nesameletus 9 C C
Zephlebia group 7 A A R
PLECOPTERA (STONEFLIES) Acroperla 5 C C R R
Austroperla 9 - R
Megaleptoperla 9 R
Stenoperla 10 R R
Zelandobius 5 - R
Zelandoperla 8 - C
COLEOPTERA (BEETLES) Ptilodactylidae 8 - C R
TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R
Hydrobiosis 5 R
Hydrochorema 9 - R
Plectrocnemia 8 R
Psilochorema 6 R R
Oxyethira 2 R
DIPTERA (TRUE FLIES) Aphrophila 5 R
Eriopterini 5 R R - R
Hexatomini 5 R R
Paralimnophila 6 - R
Orthocladiinae 2 C C C R
Polypedilum 3 - R
Muscidae 3 - R
No of taxa 19 18 7 9
MCI 109 124 97 98
SQMCls 6.2 58 3.1 47
EPT (taxa) 1 1 3 3
%EPT (taxa) 58 61 43 33
‘Tolerant' taxa ‘Moderately sensitive' taxa 'Highly sensitive' taxa

R = Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant

Site 1

A moderate macroinvertebrate community richness of 19 taxa was found at site 1 (‘control’
site) which was similar to the previous sample (Figure 2) and to the median calculated from
historical data for the site (Table 2). Taxa richness was also similar to the median from similar
sites (Table 3).



The MCI score of 109 units indicated a community of ‘good’ biological health which was
significantly higher (Stark, 1998) than the previous survey score (Figure 2) but not significantly

different to the median value calculated from previous surveys at the same site (Table 2). The
SQMCI, score of 6.2 units was higher than the previous survey score (SQMCI, score of 5.1

units) and to the median value calculated from previous surveys at the same site (Table 2).

The community had low taxa abundances. Only one abundant taxon was recorded, a
‘moderately sensitive’ mayfly (Zephlebia group) (Table 4).

Number of taxa and MCI values in the unnamed tributary, upstream of
Surrey Rd landfarm drilling wastes stockpiling (MTH000060)
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Figure 2 Numbers of macroinvertebrate taxa and MCI values recorded at site 1 in the unnamed tributary.
Site 2

A moderate macroinvertebrate community richness of 18 taxa was found at site 2 which was
similar to the previous sample (Figure 3) and to the median calculated from historical data for
the site (Table 2). Taxa richness was also similar to the median from similar sites (Table 3).

The MCI score of 124 units indicated a community of ‘very good’ biological health which was
significantly higher (Stark, 1998) the previous survey score (Figure 4) but not significantly
different to the median value calculated from previous surveys at the same site (Table 2). The
SQMCI, score of 5.8 units was higher than the previous survey score (SQMCI, score of 4.1
units) and to the median value calculated from previous surveys at the same site (Table 2).

The community had low taxa abundances. Only three abundant taxa were recorded, ‘tolerant’
oligochaete worms, a ‘moderately sensitive’ mayfly (Zephlebia group) and a ‘highly sensitive’
mayfly (Deleatidium) (Table 4).



Number of taxa and MCI values in the unnamed tributary 85m u/s of Surrey
Rd landfarm skimmer pit discharge (MTH000062)
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Figure 3 Numbers of macroinvertebrate taxa and MCI values recorded at site 2 in an unnamed tributary of Mangatengehu Stream.

Site 3

A low macroinvertebrate community richness of only seven taxa was found at site 3 which
was substantially less than that found for the previous survey (Figure 4). Furthermore, the
sample contained five taxa fewer than the median number recorded for the site (Table 2) and
13 taxa fewer than the median calculated from similar sites (Table 3). This result was also only
one taxon above the lowest number ever recorded at the site (Table 3) and represented the
second lowest number of taxa ever recorded at the site (Figure 4). Low taxa richness may be an
indicator of discharges though other factors such as poor habitat quality may also cause low
taxa richness.

The MCI score of 97 units indicated a community of ‘fair’ biological health which was not
significantly different (Stark, 1998) to the previous survey (Figure 4) or to the median value
calculated from previous surveys at the same site (Table 2). The SQMCI, score of 3.1 units was
similar to the previous survey score (SQMCI, score of 3.5 units) and was slightly higher than
the median value calculated from previous surveys at the same site (Table 2).

The community had very low taxa abundances with no abundant taxa and only two taxa
recorded as being ‘common’ (Table 4). Low taxa abundances, especially when associated with
low taxa richness, may also indicate a macroinvertebrate community affected by discharges.
The low taxa abundances could be due to the majority or all individuals from a particular
taxon either dying or activity migrating downstream to avoid discharges. Individuals
collected at the time of the survey may naturally be more tolerant to contaminants or more
likely represent recolonisation of the reach since any discharges occurred.



Number of taxa and MCI values in the unnamed tributary 35m d/s of Surrey
Rd landfarm skimmer pit discharge (MTH000064)
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Figure 4 Numbers of macroinvertebrate taxa and MCI values recorded at site 3 in an unnamed tributary of Mangatengehu Stream.

Site 4

A low macroinvertebrate community richness of only nine taxa was found at site 4 which was
substantially less than that found for the previous survey (Figure 5). Furthermore, the sample
contained four taxa fewer than the median number recorded for the site (Table 2) and 11 taxa
fewer than the median calculated from similar sites (Table 3). This result was also only two
taxa above the lowest number ever recorded at the site (Table 3) and represented the second
lowest number of taxa recorded at the site (Figure 4). The site is located further downstream of
any discharges and hence may not be affected by any discharges to the same extent as site 3.

The MCI score of 98 units indicated a community of ‘fair’ biological health which was not
significantly different (Stark, 1998) to the previous survey (Figure 4) or to the median value

calculated from previous surveys at the same site (Table 2). The SQMCI, score of 4.7 units was
similar to the previous survey score (SQMCI, score of 4.2 units) and was higher than the

median value calculated from previous surveys at the same site (Table 2).

The community had very low taxa abundances with no abundant taxa and only two taxa
recorded as being ‘common’ (Table 4). Surprisingly, the ‘highly sensitive’ mayfly Deleatidium
was recorded as ‘common’ in the sample but as the genus was recorded as ‘abundant’ at site 2,
recolonisation from that source population could easily occur.



Number of taxa and MCI values in the unnamed tributary 100m d/s of
Surrey Rd landfarm skimmer pit discharge (MTH000066)
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Figure 5 Numbers of macroinvertebrate taxa and MCI values recorded at site 4 in an unnamed tributary of Mangatengehu Stream.

Summary and Conclusions

The Council’s ‘kick-sampling’ technique was used at four sites to collect streambed
macroinvertebrates from an unnamed tributary of the Mangatengehu Stream in relation to
the storage of drilling waste within its vicinity and the discharge of stormwater to land or to
the stream. This has provided data to assess any potential impacts the consented activities
have had on the macroinvertebrate communities of the stream. Samples were processed to
provide number of taxa (richness), MCI, and SQMCI, scores for each site.

Taxa richness is the most robust index when ascertaining whether a macroinvertebrate
community has been exposed to harmful discharges. Macroinvertebrates when exposed to
harmful chemicals may die or deliberately drift downstream as an avoidance mechanism
(catastrophic drift). The MCI is a measure of the overall sensitivity of the macroinvertebrate
community to the effects of organic pollution in stony streams. It is based on the
presence/absence of taxa with varying degrees of sensitivity to environmental conditions. The
SQMCI, takes into account taxa abundances as well as sensitivity to pollution. Significant
differences in either the taxa richness, MCI or the SQMCI, between sites may indicate the
degree of adverse effects (if any) of the discharge being monitored.

The macroinvertebrate communities present at the two ‘control” sites were of good to very
good quality. In general there was little difference in macroinvertebrate indices between
sites 1 and 2 for the current survey apart from site 2 having a higher MCI score, which
would possibly be due to better habitat quality at the site as the riparian cover at site 2 was
superior to that of site 1.

In contrast, the macroinvertebrate communities present at the two ‘impacted” sites were of
‘fair’ quality and had low taxa richnesses and taxa abundances. Sites 3 and 4 had similar
macroinvertebrate indices to each other and these indicated that the macroinvertebrate
communities present were of substantially lower quality compared with the two ‘control’
sites. In particular, taxa richnesses at the ‘impacted” sites were between 9-12 taxa fewer than
at the “control’ sites.

However, there is variation among sites which would account for some of the differences
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between the ‘control” and “impacted’ sites. In particular, sites 3 and 4 had higher levels of
periphyton which is normally associated with high levels of nutrients (e.g. effluent and
fertilizer discharges), sunlight, warm temperatures and stable flows. Long filamentous
periphyton often provides habitat for lower scoring taxa and would partially explain the
differences in MCI scores. However, the presence of periphyton would not negatively affect
taxa richness. The iron oxide deposits which were found at all four sites may reduce
macroinvertebrate habitat quantity and quality by infilling spaces in the benthos and
potentially creating a hard impregnable pan. This could potentially reduce both taxa
richness and taxa abundances. Sites 3 and 4 did have considerably more iron oxide deposits
than sites 1 and 2 at the time of the survey which could explain the low taxa richnesses and
abundances found.

In relation to the previous survey the two ‘control’ sites showed improvements in their MCI
scores and little change in their taxa richnesses. The ‘impacted” sites had little change in their
MCI scores but had large decreases in taxa richness (12 taxa decrease for site 3 and 10 taxa
decrease for site 4). The “impacted” sites at the time of the survey had high levels of
periphyton with abundant cyanobacteria (Phormidium sp) mats which were largely absent in
the previous survey. Iron oxide deposits were also more substantial during the present
survey than the previous survey. Interestingly, periphyton and iron oxide deposits at the
‘impacted’ sites were very similar to the previous spring survey in October 2014 and the taxa
richnesses and taxa abundances were also very similar suggesting that they were
responsible for structuring macroinvertebrate community composition.

Comparison of the macroinvertebrate indices of the four sites surveyed with the median
value for similar sites occurring at the same altitudinal band reveals that both ‘control’ sites
had similar taxa richnesses to similar sites but the ‘impacted” sites had substantially lower
taxa richnesses. MCI scores for sites 1 and 2 were similar to the median value at similar sites
in the same altitudinal band. Sites 3 and 4 had significantly lower MCI scores than similar
sites in the same altitudinal band.

Overall, the two potentially ‘impacted” sites showed significant differences in the
macroinvertebrate indices examined compared with the ‘control’ sites at the time of the
survey. Differences in periphyton cover and amount of iron oxide deposits would largely
explain the differences observed. Stockpiling activities may also have contributed to the low
macroinvertebrate taxa richnesses and taxa abundances but as to what extent was not
possible to determine. Investigation into whether stockpiling activities were responsible for
the high level of iron oxide deposits observed at the two ‘impacted” sites would be useful in
determining whether stockpiling activities were responsible for the low taxa richnesses and
abundances found in the unnamed tributary of the Mangatengehu Stream.
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Introduction

A macroinvertebrate survey was performed in order to monitor the health of the
macroinvertebrate communities of an unnamed tributary of the Mangamawhete Stream in
relation to the stockpiling and discharge of drilling waste to land within its vicinity. The
survey was conducted in summer and was one of two scheduled surveys for the site in the
2015-16 year.

The site historically received drilling waste, which were stored on site, and then spread over
land under specific consent conditions. However, this site has been closed for the past two
years, with the Company moving to consolidate the remaining residual drilling material with
a view to submit this facility for surrender in the near future.

Drainage of water from the storage pits flows through at least two skimmer pits where it is
either discharged across specific paddocks, or discharged to the unnamed tributary. No
consent was held to discharge to the tributary from the skimmer pits, as it was intended that
no discharges to surface water would occur unless they complied with permitted activity rule
23 of the Regional Fresh Water Plan for Taranaki. A condition of this permitted activity rule is
that any discharge shall not give rise to (amongst other effects), any significant adverse effects
on aquatic life. However, during the 2010-2011 monitoring period several non-compliance
discharge events were recorded (TRC, 2012) culminating in the requirement for a consent to
discharge which was issued in September 2011. This consent to discharge stormwater (7911-1)
provided for a 25 metre mixing zone in the tributary.

A baseline survey was undertaken in April 2009, prior to any receipt of drilling wastes at the
site. At the time of the baseline survey the communities at the downstream sites had
experienced significant habitat deterioration due to the realignment of the tributary, and also
the discharge of significant amounts of sediment through associated land disturbance.
However, the upstream control site was relatively unaffected.

The previous survey performed in October 2015 (Sutherland & Thomas, 2015) found that the
activities at the drilling waste stockpiling site and landfarming area had not had any
significant impacts on the macroinvertebrate communities present in the unnamed tributary
of the Mangamawhete Stream.

Methods

Four sites were sampled in this survey. The ‘control’ site (site 1) was established in the
unnamed tributary, alongside the upstream boundary of the land treatment area. Site 2 was
established between the land treatment area and the storage pits, and site 3 was established



just downstream of the skimmer pit discharge point. A fourth site was established
approximately 200m downstream of the skimmer pit discharge. This fourth site provides
comparative information, should deterioration be recorded at sites 2 or 3. The sampling site
locations are presented in Table 1 and Figure 1.

The Council’s standard “kick-sampling” sampling technique was used at these four sites (Table
1) to collect streambed macroinvertebrates on 02 February 2016. The ‘kick-sampling’ technique
is very similar to Protocol C1 (hard-bottomed, semi-quantitative) of the New Zealand
Macroinvertebrate Working Group (NZMWG) protocols for macroinvertebrate samples in
wadeable streams (Stark et al, 2001).

Table 1 Biomonitoring sites in an unnamed tributary of the Mangamawhete Stream in relation to the Derby Road drilling waste
stockpiling activities

i Site code Grid reference (NZTM) Location Altitude (masl)
number

1 MMW000161 E1702317 N5653463 Upstream of drilling waste stockpiling site 450

2 MMWO000162 E1702508 N5653560 Downstream of land spreading area 440

3 MMW000163 E1702734 N5653676 Downstream of skimmer pit discharge 435

4 MMW000165 E1702900 N5653750 200m downstream of skimmer pit discharge 430

MMWO000165

MMWO000163

MMWO000161

Figure 1 Biomonitoring sites in an unnamed tributary of the Mangamawhete Stream, sampled in relation to the Derby Rd drilling waste
stockpiling site

Samples were preserved with Kahle's Fluid for later sorting and identification under a
stereomicroscope according to Taranaki Regional Council methodology using Protocol P1 of
NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 2001).
Macroinvertebrate taxa found in each sample were recorded as:



R (rare) = less than 5 individuals;
C (common) = 5-19 individuals;

A (abundant) = 20-99 individuals;

VA (very abundant) =100-499 individuals;

XA (extremely abundant) = 500 individuals or more.

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their
sensitivity to organic pollution in stony New Zealand streams. Highly “sensitive’ taxa were
assigned the highest scores of 9 or 10, while the most “tolerant” forms scored 1. Sensitivity
scores for certain taxa have been modified in accordance with Taranaki experience.

By averaging the scores obtained from a list of taxa taken from one site and multiplying by a
scaling factor of 20, a Macroinvertebrate Community Index (MCI) value was obtained. The
MCI is a measure of the overall sensitivity of macroinvertebrate communities to the effects of
organic pollution. More ‘sensitive’ communities inhabit less polluted waterways. A difference
of 11 units or more in MCI values is considered significantly different (Stark 1998).

A semi-quantitative MCI value (SQMCI,) has also been calculated for the taxa present at each
site by multiplying each taxon score by a loading factor (related to its abundance), totalling
these products, and dividing by the sum of the loading factors (Stark, 1998 and 1999). The
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very
abundant (VA) and 500 for extremely abundant (XA). Unlike the MCI, the SQMCI_ is not
multiplied by a scaling factor of 20, so that its corresponding range of values is 20x lower. A
difference of 0.9 units or more in SQMCI_ is considered significantly different (Stark, 1998).

Results

Site habitat characteristics and hydrology

This February 2016 survey followed a period of 14 days since a fresh in excess seven times
median flow.

The water temperature ranged between 16.4 °C and 20.2 °C. Water levels were low to
moderate and water speeds steady. Water was uncoloured and cloudy at all four sites (Table
2). Substrate composition for site 1 comprised mainly of sand, silt and fine gravels with some
cobbles and coarse gravels. For site 2 and site 3 substrate was predominately cobbles and
boulders with some gravels, sand and silt. For site 4, substrate was predominantly cobble and
gravels with some boulder, sand and silt.

Periphyton mats were slippery at site 1, patchy at sites 2 and 3 and absent at site 4. Periphyton
filaments were widespread at sites 2 and 3 but absent at sites 1 and 4. Macrophytes were
present at the edges of the stream at sites 1 and 3 while they were recorded growing at the
edges of the stream and on the bed of the stream at site 2. Macrophytes were absent at site 4.
All sites recorded either patchy or widespread wood or leaves on the stream bed. Sites 1 and 3
were partially shaded by overhanging vegetation whereas site 3 had complete shading and
site 2 had no shading.



Table2 Summary of time of sampling and water variables collected at four sites in the unnamed tributary of the Mangamawhete
Stream sampled in relation to the Derby Rd landfarm on 02 February 2016.

Site Time (NZST) Temperature (°C) Water Colour Water Clarity Flow Conditions Water Speed
1 1145 17.5 Uncoloured Cloudy Moderate Steady
2 1130 18.5 Uncoloured Cloudy Moderate Steady
3 1105 20.2 Uncoloured Cloudy Low Steady
4 1050 16.4 Uncoloured Cloudy Moderate Steady

Macroinvertebrate communities

Table 3 provides a summary of the results from previous surveys sampled in relation to the
Derby Rd drilling waste stockpiling site along with current survey results.

Table 3  Number of taxa, MCl and SQMCls values for an unnamed tributary of the Mangamawhete Stream, sampled in relation to the
Derby Rd drilling waste stockpiling site on 02 February 2016 and a summary of historical data for these sites.

SiteNo. | N No of taxa MClI value SQMCls value

Median Range Feb 2016 Median | Range Feb 2016 Median Range Feb 2016
1 13 22 12-33 12 104 87-114 83 5.0 3.2-74 47
2 13 16 6-30 20 99 80-109 96 34 2.0-7.4 49
3 13 16 519 24 100 88-109 92 44 2.56.7 35
4 13 17 6-24 16 99 73-110 106 4.6 2.1-6.8 4.6

Table 4 provides a summary of various macroinvertebrate indices within a specific altitudinal
band for “control” sites situated in Taranaki ring plain streams arising outside of Egmont
National Park.

Table 4 Range and median number of taxa, MCI values and SQMClIs scores for ‘control’ sites (ring plain rivers/streams with sources

outside the National Park) at altitudes greater than 400 m asl (TRC, 2015).

No. of taxa MCI value SQMCI; value
No. Samples 33 33 31
Range 8-36 82-127 2.0-75
Median 20 109 5.0

The full results from the current survey are presented in Table 5.



Table 5 Macroinvertebrate fauna of an unnamed tributary of the Mangamawhete Stream, sampled on 02 February 2016 in relation to

the Derby Rd Landfarm.

Site Number 1 2 3 4
Taxa List Site Code sh::rle MMW000161 MMW000162 MMW000163 MMW000165
Sample Number FWB16022 FWB16023 FWB16024 FWB16025
ANNELIDA (WORMS) Oligochaeta 1 R R C -
Lumbricidae 5 - R R
MOLLUSCA Potamopyrgus 4 R C R C
CRUSTACEA Ostracoda 1 R R C R
EPHEMEROPTERA (MAYFLIES) Austroclima 7 - R - R
Deleatidium 8 C A C C
Nesameletus <) - R -
Zephlebia group 7 - R - R
HEMIPTERA (BUGS) Saldula 5 - R -
Sigara 3 - C -
COLEOPTERA (BEETLES) Elmidae 6 R R R -
Dytiscidae 5 - C R -
Hydraenidae 8 - R - -
Hydrophilidae 5 - R -
Scirtidae 8 - C -
TRICHOPTERA (CADDISFLIES) Hydrobiosis 5 R C R -
Hydrochorema <) - - R
Hydropsyche (Orthopsyche) <) - - C
Polyplectropus 6 - C R R
Psilochorema 6 - R R R
Oeconesidae 5 - - R
Oxyethira 2 - R C -
Paroxyethira 2 - R -
DIPTERA (TRUE FLIES) Aphrophila 5 R R - -
Eriopterini 5 R R -
Hexatomini 5 R - R
Limonia 6 - R -
Zelandotipula 6 - R - -
Orthocladiinae 2 R A A C
Polypedilum 8 - - R
Tanypodinae 5 R R C R
Paradixa 4 - R - -
Empididae 3 - R -
Austrosimulium 8 C C A A
ACARINA (MITES) Acarina 5 - c R -
No of taxa 12 20 24 16
MCI 83 96 92 106
SQMCls 47 49 35 4.6
EPT (taxa) 2 6 5 8
%EPT (taxa) 17 30 21 50
‘Tolerant' taxa 'Moderately sensitive' taxa 'Highly sensitive' taxa
R = Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Site 1

A low macroinvertebrate community richness of 12 taxa was found at site 1, which was ten
taxa less than the median number recorded for the site and equal to the lowest number of taxa
recorded to date (Table 3). This number was also seven less than that recorded by the previous
spring survey.

The MCI score of 83 units indicated a community of ‘fair’ biological health which was
significantly (Stark, 1998) lower than the median value calculated from previous surveys at the
same site (median MCI score 104; Table 3). This MCI score was also the lowest recorded to
date for this site. The SQMCI, score of 4.7 was similar to the historical median for the site (5.0)
and slightly above that recorded by the previous spring survey (by 0.2 unit).

There were no taxa recorded in abundance at this site. Two taxa were recorded as ‘common’
(5-19 individuals) including the “highly sensitive’ mayfly (Deleatidium) and black fly larvae
(Austrosimulium) (Table 5).

Number of taxa and MCI values in theunnamed tributary, u/s of all Derby
Rd landfarming activites, site 1 (MMW000161)
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Figure 2 Numbers of macroinvertebrate taxa and MCI values recorded at site 1 in the unnamed tributary.

Site 2

A moderate macroinvertebrate community richness of 20 taxa was found at site 2, which was
four taxa more that the median number recorded for the site and three taxa more than that

recorded by the previous spring survey (median taxa richness 16; Table 3).

The MCI score of 96 units indicated a community of ‘fair’ biological health which was not
significantly different (Stark, 1998) to the median value calculated from previous surveys at
the same site (median MCI score 99; Table 3). The SQMCI, score of 4.9 units was significantly
higher (Stark, 1998) than the median value calculated from previous surveys at the same site
(median SQMCI, score of 3.4 units; Table 3).

The community was characterised by one “tolerant’ taxon; [midge (Orthocladiinae)] and one
‘highly sensitive’ taxon [mayfly (Deleatidium)] (Table 5)].



Number of taxa and MCI values in theunnamed tributary, d/s of Derby Rd
land spreading activites, site 2 (MMW000162)
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Figure 3 Numbers of macroinvertebrate taxa and MCI values recorded at site 2 in an unnamed tributary of Mangamawhete Stream.

Site 3

A moderate macroinvertebrate community richness of 24 taxa was found at site 3, which was
eight taxa more than the median number recorded for the site and nine taxa more than that

recorded by the previous sample (median taxa richness 16; Table 3).

The MCI score of 92 units indicated a community of ‘fair’ biological health which was slightly
below the median value calculated from previous surveys at the same site (Table 3). The
SQMCI, score of 3.5 units was substantially lower than the median value calculated from

previous surveys at the same site (median SQMCI, score of 4.4 units; Table 3) and significantly
lower (by 3.2 units) than the October 2015 result.

The community was characterised by two “tolerant” taxa; [midge (Orthocladiinae) and black
fly larvae (Austrosimulium)]) (Table 5)].

Number of taxa and MCI values in theunnamed tributary, 25m d/s of Derby
Rd skimmer pit discharge, site 3 (MMWO000163)
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Figure 4 Numbers of macroinvertebrate taxa and MCI values recorded at site 3 in an unnamed tributary of Mangamawhete Stream.

Site 4

A moderate macroinvertebrate community richness of 16 taxa was found at site 4, which was
similar to the median number recorded for the site and four taxa more than that recorded by

the previous spring survey (Table 3).



The MCI score of 106 units indicated a community of ‘good’ biological health which was
higher than the median value calculated from previous surveys at the same site (median MCI

score 99; Table 3). The SQMCI, score of 4.6 units was equal to the median value calculated
from previous surveys at the same site (Table 3).

The community was characterised by one ‘tolerant’ taxon [black fly larvae (Austrosimulium)]
(Table 5).

Number of taxa and MCI values in theunnamed tributary, 200m d/s of Derby
Rd skimmer pit discharge, site 4 (MMWO000165)
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Figure 5 Numbers of macroinvertebrate taxa and MCI values recorded at site 4 in an unnamed tributary of Mangamawhete Stream.

Discussion and Conclusions

The Council’s ‘kick-sampling’ technique was used at four sites to collect streambed
macroinvertebrates from an unnamed tributary of the Mangamawhete Stream in relation to
the storage of drilling waste within its vicinity and the consented discharge of stormwater to
the stream. This has provided data to assess any potential impacts the consented activities
have had on the macroinvertebrate communities of the stream. Samples were processed to
provide number of taxa (richness), MCI, and SQMCI, scores for each site.

Taxa richness is the most robust index when ascertaining whether a macroinvertebrate
community has been exposed to toxic discharges. Macroinvertebrates when exposed to toxic
chemicals may die and be swept downstream or deliberately drift downstream as an
avoidance mechanism (catastrophic drift). The MCI is a measure of the overall sensitivity of
the macroinvertebrate community to the effects of organic pollution in stony streams. It is
based on the presence/absence of taxa with varying degrees of sensitivity to environmental
conditions. The SQMCI, takes into account taxa abundances as well as sensitivity to pollution.
Significant differences in either the taxa richness, MCI or the SQMCI, between sites may
indicate the degree of adverse effects (if any) of the discharge being monitored.

In the current survey, taxa richness at the upstream “control” site was substantially lower
than that recorded by the previous spring survey and was equal to the lowest score recorded
at this site to date. The MCI score was also lower than that recorded by the previous spring
survey and was significantly (Stark, 1998) lower than the median MCI score for the site (by
21 units). It is likely that the habitat available at the time of the survey has contributed to
these results. In comparison to the previous spring survey the habitat available was
restricted by lower flows and reduced periphyton growth. In addition, a high proportion of
fine gravel, silt and sand substrate was sampled; a less favourable habitat for many
macroinvertebrate taxa. Iron oxide deposits were present at the time of survey which may



have also contributed to a reduction in habitat quality at this site. It is also possible that
upstream activities have caused a reduction in preceding water quality at this site. Despite a
reduced taxa richness and MCI score the upstream ‘control” site recorded a SQMCI; score
similar to the historical median.

The results of this survey indicated that there was an improvement in the condition of the
macroinvertebrate community at site 2, located between the land treatment area and the
storage pits, and upstream of the stormwater discharge outfall. There was a slight increase in
SQMCI; score (by 0.2 unit) between site 1 and site 2 and a significant (Stark, 1998) increase in
MCI score (by 13 units). The SQMCI s score of 4.9 units was similar to the October 2015 score
(4.8 units) and significantly higher (by 1.5 units) than the median score previously recorded,
indicating some improvement at this site.

The macroinvertebrate communities at the two downstream sites (3 and 4) were
characterised by increased (when compared to the upstream 'control’ site) taxa richnesses at
both sites. The MCI score recorded at site 3 was higher than that recorded at site 1 but
slightly less than that recorded at site 2. The SQMCI; score recorded at site 3 was
significantly (Stark, 1998) lower than that recorded at all other sites and was substantially
lower than the median recorded by previous surveys at this site. The substrate was
particularly firm at this site which made collection of a sample difficult. The MCI score
recorded at site 4 was the highest of all sites and was significantly (Stark, 1998) higher than
that recorded at sites 1 and 3 and was substantially higher than the median recorded by
previous surveys. The SQMCI; score recorded at site 4 was the same as the median recorded
by previous surveys but was slightly lower than that recorded by the October 2015 survey.

Overall, the results of this summer survey suggest that the activities at the drilling waste
stockpiling site and landfarming area have not had any impacts on the macroinvertebrate
communities through the reach surveyed.
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Biomonitoring of an unnamed tributary of the Mangatengehu Stream
in relation to the Surrey Road stockpiling facility, February 2016

Introduction

A macroinvertebrate survey was performed on 02 February 2016 in order to monitor the
health of the macroinvertebrate communities of an unnamed tributary of the Mangatengehu
Stream in relation to the disposal of drilling waste to land within its vicinity at the Surrey
Road land farm. The site located off Surrey Road, receives drilling wastes, which are stored on
site, and then eventually spread over land. Drainage of water from the storage pits flows
through at least two skimmer pits. From here it is either pumped out for removal, or
discharges to the land in the vicinity of the unnamed tributary. No consent is held to discharge
to the tributary from the skimmer pits, as this discharge was considered to comply with
permitted activity rule 23 of the Regional Fresh Water Plan for Taranaki. A condition of this
permitted activity rule is that the discharge shall not give rise to (amongst other effects), any
significant adverse effects on aquatic life.

Surveys undertaken in December 2013 (Thomas, 2014a), February 2014 (Thomas, 2014b),
August 2014 (Thomas, 2014c) and October 2014 (Sutherland, 2015a) indicated that activities
at the drilling waste stockpiling site and stockpiling area may have resulted in impacts on
the macroinvertebrate communities in the lower section of the tributary of the
Mangatengehu Stream. However, results from the previous summer March 2015 survey
(Sutherland, 2015b) indicated that there was no significant effect on macroinvertebrate
communities from the activities. The more recent spring (October 2015) survey again
indicated some impact on macroinvertebrate communities from stockpiling activities,
however the extent to which could not be determined due habitat variables such as
periphyton growth and iron oxide deposits. It was recommended an investigation into
whether stockpiling activities were responsible for the high level of iron oxide deposits
observed at the two ‘impacted’ sites would be useful in determining whether stockpiling
activities were responsible for the low taxa richnesses and abundances found in the
unnamed tributary of the Mangatengehu Stream.

The results of previous surveys performed in relation to this site are discussed in the
references at the end of this report.



Methods

This scheduled biomonitoring survey was undertaken at four sites on 02 February 2016 (Table
1 and Figure 1). At the time of the initial survey undertaken in April 2010, site 1 was
established as a ‘control site’, upstream of the drilling stockpile area and sites 2 and 3 were
established downstream of the skimmer pit discharge. During an inspection of the site in mid-
2010, an unauthorised discharge of hydrocarbons was observed entering the stream. As a
consequence of this inspection, changes were made to the on site drainage. These changes
were made between the April 2010 and November 2010 surveys. The result was that site 2 was
located upstream of any discharge from the sites, and site 3 became the primary impact site.
The stormwater discharge from the site now enters the unnamed tributary immediately
upstream of the race crossing, approximately 35 metres upstream of site 3. A new, secondary
impact site (site 4) was established 100 metres downstream of the stormwater discharge
during the May 2012 survey.

The Council’s standard ‘400ml kick-sampling’ technique was used at sites 2, 3 and 4, and a
combination of the ‘kick-sampling’ and ‘vegetation sweep’ sampling techniques was used at
site 1 (Table 1). The ‘kick-sampling’ and ‘vegetation sweep’ techniques are very similar to
Protocol C1 (hard-bottomed, semi-quantitative) and C2 (soft-bottomed, semi-quantitative) of
the New Zealand Macroinvertebrate Working Group (NZMWG) protocols for
macroinvertebrate samples in wadeable streams (Stark et al, 2001).

Table 1 Biomonitoring sites in an unnamed tributary of the Mangatengehu Stream in relation to the Surrey Road
drilling waste stockpiling activities

Site Site code Grid reference Location Altitude
Number (NZTM) (masl)
1 MTH000060 E1701830 N5651430 |Upstream of drilling waste stockpiling site 495
2 MTHO000062 E1701954 N5651468 |Approximately 85 metres upstream of the spring and skimmer pit discharge | 495
3 MTH000064 E1702050 N5651525 |Approximately 35 metres downstream of the skimmer pit discharge 490
4 MTHO000066 E1702102 N5651582 |Approximately 100 metres downstream, of the skimmer pit discharge 485




Legend
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Figure 1 Biomonitoring sites in an unnamed tributary of the Mangatengehu Stream, sampled in relation to the Surrey Road drilling waste
stockpiling site.

Samples were preserved with Kahle's Fluid for later sorting and identification under a
stereomicroscope according to Taranaki Regional Council methodology using Protocol P1 of
NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 2001).
Macroinvertebrate taxa found in each sample were recorded as:

R (rare) = less than 5 individuals;
C (common) = 5-19 individuals;

A (abundant) = 20-99 individuals;

VA (very abundant) =100-499 individuals;

XA (extremely abundant) =500 individuals or more.

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their
sensitivity to organic pollution in stony New Zealand streams. Highly ‘sensitive’ taxa were
assigned the highest scores of 9 or 10, while the most “tolerant” forms scored 1. Sensitivity
scores for certain taxa have been modified in accordance with Taranaki experience.

By averaging the scores obtained from a list of taxa taken from one site and multiplying by a
scaling factor of 20, a Macroinvertebrate Community Index (MCI) value was obtained. The



MCI is a measure of the overall sensitivity of macroinvertebrate communities to the effects of
organic pollution. More “sensitive’ communities inhabit less polluted waterways. A difference
of 11 units or more in MCI values is considered significantly different (Stark 1998).

A semi-quantitative MCI value (SQMCI;) has also been calculated for the taxa present at each
site by multiplying each taxon score by a loading factor (related to its abundance), totalling
these products, and dividing by the sum of the loading factors (Stark, 19 98 and 1999). The
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very
abundant (VA) and 500 for extremely abundant (XA). Unlike the MCI, the SQMCI; is not
multiplied by a scaling factor of 20, so that its corresponding range of values is 20x lower.

Results and Discussion

Site habitat characteristics and hydrology

This February 2016 survey followed a period of 14 days since a fresh in excess of seven times
median flow based on the nearest flow gauging site on the Manganui river at SH3 Midhurst.

Water temperature ranged between 14.0-15.1 °C. There was an uncoloured, clear, moderate
and steady flow at sites 2, 3 and 4 and a cloudy, steady flow at site 1.At site 1 the substrate
comprised predominantly of fine and coarse gravels with some sand, silt and cobbles. At site 2
the substrate comprised mainly of coarse gravels and cobbles while sites 3 and 4 had
predominately cobble substrates.

No periphyton was recorded at sites 1 or 2 while patchy mats were recorded at site 3 and
patchy mats and filaments were recorded growing at site 4. Macrophytes were recorded
growing at the edges and on the bed of the stream at site 1 but were not recorded growing at
any of the downstream sites.

Site 2 had complete shading while sites 1, 3 and 4 had no shading. Iron oxide deposits were
evident at sites 1, 3 and 4 but were most prevalent at sites 3 and 4. Cyanobacteria mats and
long green filamentous algae were prevalent at site 4 whereas at site 3 only patchy mats were
recorded. No extensive periphyton mats or filaments were recorded growing at either site 1 or
site 2.

Macroinvertebrate communities

Table 2 provides a summary of the results from previous surveys sampled in relation to the
Surrey Rd drilling waste stockpiling site along with current survey results.

Table2  Number of taxa, MCl and SQMCls values for an unnamed tributary of the Mangatangehu Stream, sampled in relation to the
Surrey Rd landfarm drilling waste stockpiling site on 02 February 2016 and a summary of historical data for these sites.

Site No. N No of taxa MClI value SQMCls value
Median Range Feb 2016 Median Range Feb 2016 Median Range Feb 2016
1 13 20 15-36 26 111 89-127 107 5.0 2.0-6.2 49
2 13 20 5-30 23 118 80-128 123 55 1.6-6.9 5.0
3 13 11 6-19 19 98 77-121 111 2.5 1.4-3.9 3.6
4 9 12 7-24 25 97 77-109 106 2.8 1447 4.5




Table 3 provides a summary of various macroinvertebrate indices within a specific
altitudinal band for ‘control” sites situated in Taranaki ring plain streams arising outside of
Egmont National Park.

Table 3 Range and median number of taxa, MCl values and SQMClIs scores for ‘control’ sites (Taranaki ring plain rivers/streams with
sources outside Egmont National Park) at altitudes greater than 400 m asl (TRC, 2015).

No. of taxa MCl value SQMCI; value
No. Samples 37 37 35
Range 8-36 82-127 2.0-7.5
Median 20 109 5.0

The full results from the current survey are presented in Table 4.




Table4 Macroinvertebrate fauna of an unnamed tributary of the Mangatengehu Stream, sampled on 02

February 2016.
Site Number 1 2 3 4
Taxa List Site Code sl\(l:lc?rle MTH000060 MTH000062 MTHO000064 MTH000066
Sample Number FWB16018 FWB16019 FWB16020 FWB16021
NEMATODA Nematoda 3 R -
ANNELIDA (WORMS) Oligochaeta 1 A A A A
Lumbricidae 5 - R
MOLLUSCA Potamopyrgus 4 C C
CRUSTACEA Ostracoda 1 R -
Paranephrops 5 C R C
EPHEMEROPTERA (MAYFLIES) Austroclima 7 C C C R
Deleatidium 8 A A C A
Nesameletus 9 R R R -
Zephlebia group 7 A A C C
PLECOPTERA (STONEFLIES) Austroperla 9 - R R R
Stenoperla 10 R R R
Zelandobius 5 R -
Zelandoperla 8 - R R
COLEOPTERA (BEETLES) Elmidae 6 C R R
Dytiscidae 5 - R -
Hydraenidae 8 - R -
Hydrophilidae 5 R -
Ptilodactylidae 8 R R -
Scirtidae 8 - R -
TRICHOPTERA (CADDISFLIES) Hydrobiosis 5 R C
Hydropsyche (Orthopsyche) 9 R R R -
Polyplectropus 6 - R R C
Psilochorema 6 C C C C
Oxyethira 2 R
Triplectides 5 R R
DIPTERA (TRUE FLIES) Aphrophila 5 - R -
Eriopterini 5 C R -
Hexatomini 5 R R R R
Limonia 6 - R R
Paralimnophila 6 R -
Zelandotipula 6 R R
Orthocladiinae 2 C C A A
Polypedilum 3 C C A R
Tanypodinae 5 - R R
Paradixa 4 - R
Empididae 3 R -
Muscidae 3 - R R
Austrosimulium 3 A A -
Tanyderidae 4 - R -
ACARINA (MITES) Acarina 5 A R R C
No of taxa 26 23 19 25
MCI 107 123 111 106
SQMCls 49 5.0 36 45
EPT (taxa) 10 10 8 10
%EPT (taxa) 38 43 42 40
‘Tolerant' taxa 'Moderately sensitive' taxa 'Highly sensitive' taxa
R = Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Site 1

A moderate richness of 26 taxa was recorded at site 1 upstream of the storage area, which
was six taxa higher than the median recorded to date (Figure 2 and Table 2). Taxa richness
was above the median from similar sites (20) (Table 3).

There were five taxa recorded in abundance; two “tolerant’ taxa [oligochaete worms and
black fly larvae (Austrosimulium)], two ‘moderately sensitive’” taxa [mayfly (Zephlebia group)
and mites (Acarina)] and one ‘highly sensitive” taxon [mayfly (Deleatidium)] (Table 4).The
community was comprised of a high proportion (73%) of ‘sensitive” taxa which included five
‘highly sensitive’ taxa (two mayflies, one stonefly, one beetle, and one caddisfly). This high
proportion of ‘sensitive’ taxa contributed to the MCI score of 107 units which was an
insignificant (Stark, 1998) four units less than the historical median and two units less than
the score recorded by the previous spring survey.

A moderate SQMClI; score of 4.9 units was recorded, an insignificant (0.1 unit) lower than the
median for the site recorded by previous surveys (Stark, 1998). This score reflected the two
‘tolerant’ and three ‘sensitive’ taxa that were recorded as abundant.

The MCI score recorded was reflective of ‘good” macroinvertebrate health. This coupled
with a moderate SQMCls score and a number of ‘sensitive’ taxa in the community, indicated
that water quality in the weeks prior to this survey had been relatively good.

Number of taxa and MCI values in the unnamed tributary, upstream of
Surrey Rd landfarm drilling wastes stockpiling (MTH000060)
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—— NoofTaxa = ======- Median No of Taxa

Figure 2 Numbers of macroinvertebrate taxa and MCI values recorded at site 1 in the unnamed tributary.

Site 2

A moderate macroinvertebrate community richness of 23 taxa was found at site 2 which was
slightly higher than the previous sample (Figure 3) and slightly above the median calculated
from historical data for the site (Table 2). Taxa richness was also slightly above the median
from similar sites (Table 3). Although this result was seven taxa less than the maximum
recorded at this site previously, it represented a marked improvement in the community
from the initial survey in which only five taxa were recorded. This marked improvement has



been directly related to the change in location of the discharge point (to further downstream)
which occurred in mid-2010 and also to additional skimmer pit/spring drainage provided at
the stockpiling site (see Figure 1). This taxa richness was an insignificant three taxa less than
that recorded at site 1 in the current survey.

The community was comprised of a high proportion of ‘sensitive” taxa (78%).The MCI score of
123 units indicated a community of ‘very good’ biological health which was similar to the
previous survey score (Figure 4) and not significantly different to the median value calculated
from previous surveys at the same site (Table 2). This score was a significant (Stark, 1998) 16
units higher than that recorded at the upstream ‘control’ site, however there was only one
significant change in individual taxon abundance, between sites 1 and 2. The SQMCI, score of
5.0 units was lower than the previous survey score (SQMCI, score of 5.8 units) and lower than
the median value calculated from previous surveys at the same site, although was similar to
that recorded at the upstream ‘control’ site (Table 2).

The community was characterised by two ‘tolerant’ taxa [oligochaete worms and black fly
larvae (Austrosimulium)], one ‘moderately sensitive’ taxon [mayfly (Zephlebia group)] and one
‘highly sensitive’ taxon [mayfly (Deleatidium)] (Table 4).

Number of taxa and MCI values in the unnamed tributary 85m u/s of Surrey
Rd landfarm skimmer pit discharge (MTH000062)
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Figure 3 Numbers of macroinvertebrate taxa and MCI values recorded at site 2 in an unnamed tributary of Mangatengehu Stream.

Site 3

A moderate macroinvertebrate community richness of 19 taxa was found at site 3 which was
substantially more than that found by the previous survey (Figure 4). Furthermore, the sample
contained eight taxa more than the median number recorded for the site (Table 2) and one
taxon fewer than the median calculated from similar sites (Table 3). This community richness
was seven taxa lower than that recorded at site 1 and four taxa less than that recorded at site 2.

The community was characterised by three ‘tolerant’ taxa [oligochaete worms, orthoclad
midges and chironomid midge (Polypedilum)]. ‘Sensitive’ taxa comprised 74% of the
macroinvertebrate community which contributed to the ‘good’ MCI score of 111 units. This
score was significantly (1998) higher than the median for this site (Table 2) and significantly
(Stark, 1998) higher than the previous MCI score (Figure 4). It was similar to that recorded at
the upstream ‘control’ site score but significantly lower than that recorded at site 2.



The SQMCI, score of 3.6 units was higher than the previous survey score (SQMCI, score of 3.1
units) and was significantly higher than the median value calculated from previous surveys at
the same site (SQMCI_ score of 2.5) (Table 2).The current SQMCI_score of 3.6 units represented
a significant downstream decrease of 1.4 units in SQMCI_ score between sites 2 and 3.
However, there was only one significant change in individual taxon abundance between site 2
and 3, including the decrease of one ‘tolerant’ taxon, black fly larvae (Austrosimulium). There
was a decrease in one ‘highly sensitive’ taxon, mayfly (Deleatidium), which was ‘common’ to
site 3 but ‘abundant’ at all other sites. The proliferation of algal mats, together with increased
iron oxide sedimentation, impacted on the macroinvertebrate community at this site and can,
to some extent, explain the reduction in SQMCI,and MCI scores at this site compared to site 2.

Number of taxa and MCI values in the unnamed tributary 35m d/s of Surrey
Rd landfarm skimmer pit discharge (MTH000064)
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Figure 4 Numbers of macroinvertebrate taxa and MCI values recorded at site 3 in an unnamed tributary of Mangatengehu Stream.

Site 4

A moderate macroinvertebrate community richness of 25 taxa was found at site 4 which was
substantially more than that recorded by the previous survey and only one taxon less than
that recorded by the upstream ‘control’ site (Figure 5). Furthermore, the sample contained 13
taxa more than the median number recorded for the site (Table 2) and five taxa more than the
median calculated from similar sites (Table 3).

The MCI score of 106 units indicated a community of ‘good’ biological health which was not
significantly different (Stark, 1998) to the previous survey (Figure 4) or to the median value
calculated from previous surveys at the same site or to the upstream control site (Table 2). This
score was significantly lower than that recorded at site 2, which can be attributed to habitat
differences between the sites. The SQMCI, score of 4.5 units was similar to the previous survey
score (SQMCI, score of 4.7 units) and was higher than the median value calculated from
previous surveys at the same site (Table 2). This SQMCI score was not significantly different
to that recorded at site 1 or site 2.

The community was characterised by two ‘tolerant’ taxa [oligochaete worms and orthoclad
midges] and one *highly sensitive’ taxon [mayfly (Deleatidium)] (Table 4).
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Number of taxa and MCI values in the unnamed tributary 100m d/s of
Surrey Rd landfarm skimmer pit discharge (MTH000066)
120 60
100 .\YAV—l./. 'é >
g 80 40 %
S 60 30 %
o 2 .
s 40 * /‘\\ A/ 203
20 \0/ NN 71 10
N ¢
0 . . . ‘ ‘ 0
S N S N N N
W & W & v v
—a— MClvalee = ==----- Median MCI to date
—— No.oftaxa = =====-- Median no. of taxa to date

Figure 5 Numbers of macroinvertebrate taxa and MCI values recorded at site 4 in an unnamed tributary of Mangatengehu Stream.

Summary and Conclusions

This biological survey of four sites in an unnamed tributary of the Mangatengehu Stream
was performed on 02 February 2016, to monitor the ‘health” of the macroinvertebrate
community of the tributary, in relation to the storage of drilling waste within its vicinity and
the discharge of stormwater to land or to the stream. Samples were processed to provide
number of taxa (richness), MCI, and SQMClIs score for each site.

Taxa richness is the most robust index when ascertaining whether a macroinvertebrate
community has been exposed to harmful discharges. Macroinvertebrates when exposed to
harmful chemicals may die or deliberately drift downstream as an avoidance mechanism
(catastrophic drift). The MCI is a measure of the overall sensitivity of the macroinvertebrate
community to the effects of organic pollution in stony streams. It is based on the
presence/absence of taxa with varying degrees of sensitivity to environmental conditions. The
SQMCI, takes into account taxa abundances as well as sensitivity to pollution. Significant
differences in either the taxa richness, MCI or the SQMCI, between sites may indicate the
degree of adverse effects (if any) of the discharge being monitored.

In the current survey, the MCI and SOMCls scores recorded at the upstream ‘control” site were
similar to the median scores recorded at the site in previous surveys. The MCI score was
indicative of ‘good” macroinvertebrate health and together with the presence of many
‘sensitive’ taxa in this community was indicative of good preceding water quality.

The results of this survey indicated an increase in MClI score at site 2, located between the
wastes storage pits and upstream of the stormwater discharge outfall.In general there was
little difference in macroinvertebrate indices between sites 1 and 2 apart from site 2 having a
significantly (Stark, 1998) higher MCI score, which would possibly be due to better habitat
quality at the site. In comparison to the ‘control’ site 1, site 2 had greater riparian cover, no
iron oxide deposits and a greater proportion of cobble substrate. The MCI score was
reflective of “very good” macroinvertebrate community health.

The macroinvertebrate communities present at the two ‘impacted” sites were both of “good’
quality and had similar taxa richnesses to the control site. In addition sites 3 and 4 also had
MCI scores similar to the upstream ‘control” site. In comparison to site 2, site 3 and 4 had
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significantly lower MCI scores which can be attributed to habitat differences rather than
from any impacts caused by stockpiling activities.

In relation to the previous spring (October 2015) survey the ‘impacted’ sites in the current
survey recorded increased MCI scores and taxa richnesses. Taxa richness at site 3 had
increased by 12 taxa and the MCI score had increased by a significant (Stark, 1998) 14 units.
At site 4, the MCI score had increased by 8 units and taxa richness had increased by 16. This
was a vast improvement from the spring survey results and in part can be explained by
slight reductions in periphyton cover and iron oxide deposits present during the current
survey. However these results may also reflect a recovery from impacts that were occurring
as a result of stockpiling activities during the previous survey.

As noted by the previous spring report (Sutherland, 2016) stockpiling activities may have
contributed to the low macroinvertebrate taxa richnesses recorded by the spring survey. It
was suggested an investigation into whether stockpiling activities were responsible for the
high level of iron oxide deposits observed at the two ‘impacted” sites could be useful in
determining whether stockpiling activities were responsible for the low taxa richnesses and
abundances found in the unnamed tributary of the Mangatengehu Stream. If a return to
more unhealthy conditions was to occur, it would again be recommended for such an
investigation to take place. However, as this was not the case, as indicated by this late
summer survey there are no grounds to consider further investigation.

Comparison of taxa richnesses and MCI values of the four sites surveyed with the median
value for similar sites occurring at the same altitudinal band reveals that both ‘control’ sites
and ‘impacted sites had results similar to the median values. Overall, the results of this
summer survey suggest that the activities at the drilling waste stockpiling site and
landfarming area have not resulted in any significant impacts on the macroinvertebrate
communities in the unnamed tributary of the Mangatengehu Stream.
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Company supplied annual report















100 ) “ o
99 |\ 1.45ha
.30ha

SURREY
ROAD

NO. | MUD TYPE |WELL NAME|*PLIcATION SOLID LigurD) EASTING | NORTHING AREA
1 SBM Maarl MR7AS |®5 55 55™| 546 1702344064 | 56520031838 | 275
RED 1 SBM MANALA | 3132011 40 | 17028441007 | 56527790369 | 250
16 | SBM/WEM KA 20 | 074204 | 220 | 12 | 1702094055 | sestsio0ze | 510
2l SBM/WBM KA 20 3172014 220 1o 1701740825 | 5651675584 | 2.74
30 SBM/WBM KA 20 08.4.2014 154 160 1701312872 | 5651961576 | 2,70
31 SBM/WBM KA 20 10.4.2014 209 1701338229 | 5651874283 | 3.40
32 [sewwEd Lioum] k1A 71200 40| 17013716466 | 56517572574 | 340
34 L1guID KiA 82200 | 10 17014325514 | 56515614748 | 3.0
34 | SBM/WEM KA 20 | oieeos | 175 17014325514 | 56515614748 | 310
35 LIQUID K1A 10.3.2011 190 | 17014558797 | 56514750048 | 3.00
39 SBM Maari MR7AS [®5c @] 168 17012230361 | S652287.9324 | 6.80
L 40 | sEM/wBM KGE L3z | 130 7014521158 | 56512713575 | 3,20
4 SBM/WBM K3E 11.3.2010 130 1701512756 5651190724 | 3.20
> 42 SBM/WBM K1A 7.4.2010 290 | 17015216211 | 56510946354 | 3.80
(274 43 SBM/WEM K3E 132010 | 120 1701545.8045 | 56509923507 | 3.35
Ll 44| SBM/WEM KE 222200 | 120 17015577892 | 5650909443 | 3.50
(/) 47 SBM/WBM K3E 12.3.2010 140 17018617859 | 56513734661 | 4.70
48 [sewwen Lo k1A 1242010 | 170 | 340 | 17msascess | sesieaszss | 5.90
Ll-' 49 SBM/WBM K3E 2222010 100 17019781652 565114314 3.20
m S0 SBM/WEBM K3E 15.3.2010 160 17020046329 | 5651066.7448 | 5.00
7 SBM Tood  TKN-1| 2912718 to| 2ag5 1702679.9847 | 56313211517 | 2,40
E 72 SBM Todd  TKN-1| 22112t | 220 1702717.4502 | S6St2617242 | 2,80
<C 73 SBM Maari MR7AS |"BEeSR*| S9% 17010917984 | 5652482.8263 | 2.00
l_ 78 SBM MANALA 2.3.2011 130 17010404093 | 5652946.4928 | 315
79 SBM MANALA 23,3.2011 50 90 17010215305 | S653061.987 | 3.30
z oL | son | ovoren | waon | o | 50 | moressres |sesersees| a0
. 53 SN waNATA | 83eon | 12 1701420505 | 56528561608 | 3.05
0 83 SBM Todd TKN-1] 1873016 %o [ 430 1701420905 _| 56528561608 | 3.05
> 84 SBM MANAIA | 283201t | 110 17014015436 | 56529431511 | 345
84 SBM Todd TKN-1| BT & [ 590 17014015436 | 5652943151 | 345
86 LIQUID BELUGA 1 21.05.2012 130 | 17013249500 | 56531405600 | 3.50
86 SBM BELUGA 1 22052012 50 1701324.9500 | 5653140.5600 | 3.50
86 SBM BELUGA 1 | 23052018 60 | M | 17oiseasson | sesmsnsson | 3.50
88 SBM BELUGA 1 02042012 70 17018802617 | 56527511995 | 4.50
88 SBM BELUGA 1 05042012 60 1701880.2617 | 56527511995 | 4.50
3.30ho., 89 SBM/LIQUID BELUGA 1 20032012 80 130 | 17017301480 | 56528234308 | 1.70
89 SBM BELUGA 1 | 26032012 | 80 17017301480 | s652823.4308 | 170
St 89 SBM BELUGA 1 |@s8.0320i2 | 120 17017301480 | 5652823.4308 | 1,70
©640ha 102 L1GUID BELUGA 1 | 02042012 120 | 17018017261 | Se53389.7186 | 130
103 LIQUID BELUGA 1 26.032012 190 | 17018865895 | 5653415.3915 | 1.30
104 LIQUID BELUGA 1 21.03.2012 130 | 17018017281 | S65343L6192 | 1.80
104 LIQUID BELUGA 1 22.03.2012 30 17018017881 | 56534316192 | 1.80
45 Before 2016 Survey 04 |__Liouin BELUGA 1| eesaanz 140_| 17018017281 | 56534316192 | 180
3.00ha 92 SBM MANALA 16.3.2011 50 17018809803 | 56531415536 | 2.70
95 SBM MANALA 16.3.2011 70 1701650.4624 | 56531025932 | 2.20
96 SBM MANALA 16.3.2011 20 1701629.1445 | 56532052413 | 2.30
57 SBM MANALA | 1532011 170 | 17018384469 | Ses3e517244 | 190
01 | sew/weN BELUGA 1| e4sand | 59 17015461736 | seseeanaea | 168
105 SBM MR2P1 30.3.2010 120 1702086.3883 | 56534515115 | 1.90
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109 LIGUID MANALA | 992010 20 | moaietsize | sesao7onser | 310
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ANGARE
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142 | SBM | MANAIA | eB.32011 | 150 | 150 | 1702742882 | S652416.2866 | 310 145 SBM Todd TKN-1| P28 T [ 222 17026700203 | 56522458655 | 136
142 [SBM/WBM| KA 19 | 2032014 | 180 [ 159 | 1702742882 [Ses2416.2866 | 3.10 146 SBM Todd  TKN-1| 2218 %0 [ 1975 1702703446 | S652173176L | 180
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APPLICATION

AREA

N, MUD TYPE |WELL NAME DATE SDMLID LISUID EASTING | NORTHING JHe,
3 3
1 SBM Maari MR7AS "B kS ™| 546 1702344.064 | 56520031838 | 2.75
RED SBM MANATA 31.3.2011 40 | 17028441007 | 5652779.0369 | 2.50
18 SBM/WBM KA 20 0742014 | 220 | 12 | 1702094.095 | 5651910036 | 5.10
21 SBM/WBM KA 20 3172014 | 220 | 110 | 1701740825 | 5651675584 | 2.74
30 SBM/WBM KA 20 0842014 | 154 | 160 | 1701312872 | 5651961576 | 2.70
31 SBM/WBM KA 20 104.2014 | 209 1701338.229 | 5651874.283 | 3.40
32 [SBM/WBM LIQUID K1A 17.1.2011 40 | 17013716466 | 5651757.2574 | 3.40
34 LIQUID K1 18.2.2011 | 110 1701432,5514 | 56515614748 | 3.10
34 SBM/WBM KA 20 018.2014 | 175 1701432,5514 | 56515614748 | 3.10
35 LIQUID K1 10.3.2011 190 | 1701455.8797 | 56514750048 | 3.00
39 SBM Maari MR7AS | "B Rcae ™| 168 1701223.0361 | 5652287.9324 | 6,80
40 SBM/WBM K3E 11.3.2010 | 130 17014921158 | 56512713579 | 3.20
41 SBM/WBM K3E 11.3.2010 | 130 1701512.756 | 5651190.724 | 3.20
42 SBM/WBM K1A 7,4.2010 290 | 17015216211 | 56510946354 | 3.80
43 SBM/WBM K3E 11.3.2010 | 120 1701545.8045 | 5650992.3507 | 3.35
44 SBM/WBM K3E 2222010 | 120 1701557.7892 | 5650909.443 | 3.50
47 SBM/WBM K3E 1232010 | 140 17018617859 | 5651373.4661 | 4.70
48 |SBM/WBM LIQUID K1A 1242010 | 170 | 340 | 17019490284 | 5651239.249 | 5.90
49 SBM/WBM K3E 22.2.2010 | 100 1701978.1652 | 565114314 | 3.20
S0 SBM/WBM K3E 15.3.2010 | 160 1702004.6929 | 56510667448 | 5.00
71 SBM Todo  TKN-1| 2212713 % | 2205 1702679.9847 | 56513211517 | 2.40
72 SBM Todd  TKN-1| 2912115 %o | 2pp 17027174502 | 56512617242 | 2.80
73 SBM Maari MR7AS "B %Rc%2 ™| 596 1701091.7984 | 5652482.8263 | 2,00
78 SBM MANATA 23,2011 130 17010404093 | 5652946,4928 | 3.15
79 SBM MANATA 23,3.2011 | 50 90 | 17010215305 | S653061.987 | 3.30
81 SBM 008M2A 1.4.2011 80 90 | 1701449729 | 56527063823 | 3.00
83 SBM MANATA 2832011 | 120 1701420905 | 5652856.1608 | 3.05
83 SBM Todo  TKN-1| 1823716 fe 1 43p 1701420.905 | 56528561608 | 3.05
84 SBM MANATA 28,3.2011 | 110 17014015436 | 56529431511 | 3.45
84 SBM Todd TKN-1| 90371 o | s92 17014015436 | 56529431511 | 3.45
86 LIQUID BELUGA 1 | 21052012 130 | 17013249500 | 5653140.5600 | 3.50
86 SBM BELUGA 1 | 22052012 | SO 1701324,9500 | 56531405600 | 3.50
86 SBM BELUGA 1 | 230520121 80 M| 1701324,9500 | 5653140.5600 | 3.50
88 SBM BELUGA 1 | 02.04.2012 | 70 17018802617 | 56527511995 | 4.50
88 SBM BELUGA 1 | 05.04.2012 | 60 17018802617 | 56527511995 | 4.50
89 | SBM/LIQUID | BELUGA 1 | 20032012 | 80 130 | 17017301480 | 5652823.4308 | 1.70
89 SBM BELUGA 1 | 26.032012 | 80 17017301480 | 5652823.4308 | 1.70
89 SBM BELUGA 1 | 28032012 | 120 17017301480 | 5652823.4308 | 1.70
102 LIQUID BELUGA 1 | o2.04.2012 120 | 17018017281 | 5653389.7186 | 1.30
103 LIQUID BELUGA 1 | 26.03.2012 190 | 1701886,5895 | 56534153915 | 1.30
104 LIQUID BELUGA 1 | 21032012 130 | 17018017281 | 56534316192 | 1.80
104 LIQUID BELUGA 1 | 22.03.2012 30 | 17018017281 | 56534316192 | 1.80
104 LIQUID BELUGA 1 | 26.03.2012 140 | 17018017281 | 56534316192 | 1.80
%2 SBM MANATA 16.3.2011 50 17018809803 | 56531415536 | 2.70
o5 SBM MANATA 16.3.2011 70 17016504624 | 5653102.5932 | 2.20
%6 SBM MANATA 16.3.2011 20 1701629.1445 | 5653205.2419 | 2.30
o7 SBM MANATA 15.3.2011 170 | 1701838.4469 | 56532517244 | 1.90
101 SBM/WEBM BELUGA 1 2452014 99 17015461736 S5652638.3639 1.68
105 SBM MR2P1L 3032010 | 120 1702086.3883 | 56534515115 | 1.90
106 SBM MR2P1L 30,3200 | 100 17021852255 | 5653468.9424 | 1.80
109 LIQUID MANATA 9,9.2010 20 | 17021819172 | 5653079.052L | 3.10
110 SBM/WBM MANATA 2,6.2010 380 | 17021516533 | 5653186.6314 | 3.50
111 SBM MANATA 2832011 | 120 1702129,2835 | 5653302.9184 | 2.90
112 SBM/WBM BELUGA 1 | 176.2010 430 | 1702400.5903 | 5653403.0924 | 3.95
MANGAFEWA A7
113 SBM/WBM NRIPS/MRAPS/N| 2342009 | 600 1702366.1241 | 56535561796 | 3.20
115 SBM/WBM BELUGA 1 112,2010 190 | 1702713.8302 | 5653586.2504 | 2.30
133 SBM/WBM BELUGA 1 112,2010 17029475999 | 56532812916 | 0.70
134 SBM Mﬁggpl/ 18.3.2010 | 120 40 | 1702679.6848 | 5653306816 | 1.30
135 SBM Mﬁggpl/ 18.3.2010 | 120 40 | 17025854113 | 56531982808 | 1,55
136 SBM Mﬁggpl/ 8,9.2010 90 120 | 17024426169 | 56532421715 | 3.80
138 LIQUID BELUGA 1 | 186.2010 370 | 17026466426 | 56534619277 | 3.50
139 SBM/WBM KA 20 26.22014 | 22 1702588.493 | 5652707.447 | 3.00
140 SBM/WBM KA 20 26.22014 | 33 1702612522 | 5652609159 | 2.10
141 1702692770 | 5652472580 | 2.65
142 1702742.882 | 56524162866 | 3.10
143 1702742.882 | 56524162866 | 3.10
144 | NOT IN USE 1702858.0299 | 5652378,5946 | 1,74
145 SBM Todo  TKN-1| 2212718 *o | 22 17026700203 | 5652245.8655 | 1.36
146 SBM Todd  TKN-1] 8%/12713 o | 1g7 5 1702703446 | 56521731761 | 1.80
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Consent Variation Meeting 7559-1/7591-1
10:45am Friday 4 September
Committee Room, TRC, Stratford

Minutes

John Cooper

Attendees
Nathan Crook, John Cooper (Both TRC), Ross Henry (Mi Swaco Surrey Road Manager)

Apologies: Ruka Te Moana (Mi Swaco)

ltems Responsibility

Discussion of the variation of the consent conditions NC

Ross Henry provided application to change conditions of the consents7591-1 and 7559-1.
The proposed changes are as such:

. Variation to include an irrigator, to allow for spreading the liquid fraction of the
drilling waste;

. Variation to include the use of an injection spreader, as per utilised during the trials;

. Variation to include deliveries from Taranaki and the offshore region, outside of the

12 mile limit (Which will encapsulate deliveries from the Maari Field, as currently
stored at the Surrey Road Facility).

. Limits to the sodium absorption ratio

. Limits to the total petroleum hydrocarbon concentration in the soil

. The requirement for lining un lined storage cells; and

. Provisions to review the conditions of the consent.

. Pre-screening of pre landfarmable material, to include, heavy metals (As, Cd, Cr,

Cu, Pb, Hg, Ni and Zn), salts (Calcium, Magnesium, Sodium and Potassium) and
hydrocarbon differentiation (TPH, MAH, PAH).

. Amendment to the current surrender criteria with respect to metal and hydrocarbon
concentrations inline with expert advice.

Accepted that these changes will be reflected in both consents 7591-1 and 7559-1
respectively

Pit lining of Surrey Road Storage Cell 3 RH
- To occur when the conditions allow, primarily when the area dries out sufficiently.
- Cell 3 may be made smaller
The use of the irrigator to spread potentially contaminated stormwater from the throughflow
associated with Cells 1, 2 and 3. Irrigation is pumped from Cell 3.
- Working well especially from a health and safety stand point, more cost effective
than utilizing the land spreader for application of liquid waste.

DM 1565867




- Areas of paddock which receive the application of liquid fraction from the Cells will
be treated as a spread paddock.

- Operator to be mindful of the volumes which are irrigated to the paddock.

Pre-screening of received material to encompass heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni
and Zn), salts (Calcium, Magnesium, Sodium and Potassium) and hydrocarbon
differentiation (TPH, MAH, PAH).

- Analysis pending, at Hills laboratory, no spreading to occur until this analysis has
been received.

RH

Amendment to the surrender criteria of paddocks associated with the application of drilling
muds and liquid fraction.
- Hydrocarbon breakdown analysis as stipulated by Jo Cavangh of Landcare
research Table 4. RH provided with Landcare report (Land application of waste
from oil and gas) and NC discussed the TPH speciation.

- Alteration to the metal concentration as per Landcare report, Table 6.

RH

Stock access to sites

- Young stock only graze on spread areas after a period of time (RH)

- No stock should be allowed on the site for grazing, or should the site used for
cropping until the areas has reached surrender criteria, i.e. it's agricultural land use
compliance limit. (NC)

- Discussed the possibility of the paddocks which have received application of
drilling mud to be utilised to grow hay for winter fodder, however no direction was
given to put this into effect. Ministry of Primary Industries should be contacted to
discuss whether this route is possible.

RH

Consent variation

- e-mail #1545924 attached to variation of consent form, initialed by Ross Henry and
Colin Boyd

RH

Other Business relating to non- notifications

. The incident 14th July 2013 involved Ml SWACO staff emptying the bunded area
around the three storage silo's containing WBM at the Surrey Road landfarm.
ONLY rainwater was contained within the bunded area, hence why our staff
considered it appropriate to pump this into nearby paddock 46. There has never
been any drilling waste spilled within the bunded area, which was initially installed
to contain the stored WBM in the event of a silo rupturing. John Cooper
commented at the time he still does not want this rainwater pumped into the
paddock.

- After being shown photographic evidence taken on 15 July 2013 it was
acknowledged by Ross Henry that the run-off from paddock 46 had originated from
liquid mud material pumped out of cell 1 or 2 to increase storage capacity and did
contain drilling mud based on the colour of the run-off into the receiving waters.
Photographs taken on the 15 July 2013 show that the silo infrastructure referred to
in the response had not as yet been built at the site; an email from Ruka Te
Moana to TRC dated 23 July 2013 outlined MI Swaco’s intention to build the Silo
infrastructure (including building and lining the bunds) during the week
commencing 22 July 2013. It was also acknowledged by Ross Henry that land
spreading activities had occurred on 15 July 2013 and was observed by Ross
Henry and John Cooper, the paddock was thought to be 49, no mention of the
land spreading activities had been disclosed in the site activity report for 2013-
2014.

RH
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. The incident where stormwater was spread across paddock 141 in October 2013
was the result of the attempting to control the foam-forming discharge from
Stormwater 3 (SW3) into the nearby creek. At this point, our staff were still
treating this discharge as stormwater only, as a result of heavy rainfall at that time
across the entire landfarm facility. Paddock 141 was still in pasture at that time,
and was mechanically cultivated later in February/ March 2014. This action
prevented further foam forming downstream of the SW3 discharge point.
Subsequent meetings between TRC and Ml SWACO have determined that the
contents of the SW ponds are still deemed to contain some drilling waste residues
and should be treated appropriately. Hence we have now made the Surrey Road
landfarm into a non-discharge facility, which is reflected in our latest Hill
Laboratories results from SW3 outfall reflecting predominantly rainfall over the
entire site. Paddock 141 was later used in February/ March 2014 where the actual
drilling waste from cell 1 was landfarmed.

- After being shown photographic evidence taken on 2 October 2013 and 18
November 2013 it was acknowledged by Ross Henry that paddock 141 was not in
pasture during October 2013, and that drilling mud appeared to of been applied to
paddock 141 prior to 2 October 2013, Ross was not aware how much mud had
been applied or where it originated from; he agreed that Colin Boyd had likely
taken it upon himself to spread drilling mud over the area of land he was
developing at the time (around paddock 141) to increase storage capacity at the
Surrey Road storage facility. No mention of drilling mud being applied to paddock
141 prior to October 2013 had been disclosed in the site activity report for 2013-
2014, the report stated that drilling muds had been applied to paddock 141 in
March 2014. It was suggested by Ross Henry that the fact that muds were likely
applied to paddock 141 prior to 2 October 2013 and again during March 2014
could account for the significant increase in Chloride levels found during soil
sampling activities undertaken on 30 June 2014, whereby Paddock 141 returned a
value of 231 mg/kg, whereas the Chloride level in paddock 18 was 12 mg/kg,
paddock 30 was <10 mg/kg, paddock 31 was <10 mg/kg, paddock 140 was 13
mg/kg, and paddock 142 was <10 mg/kg.

. The reported incident involving paddock 101 adjacent the quarry was independent
of MI SWACO. We understand that Colin Boyd staff had excavated an old cell at
the Derby Road facility, and had spread this material in paddock 101.

- After being shown photographic evidence taken on 27 May 2014 and 16 June
2014 it was agreed that a significant quantity of drilling mud had been applied to
paddock 101 from cell 3 of the Derby Road storage facility; the fact that Colin Boyd
did not inform MI Sawco staff of his intention to undertake the works did not
remove the responsibility of MI Sawco staff who wrote the Derby and Surrey Road
activity report to include the information, MI Swaco staff had observed that the
material had been spread in paddock 101 in the presence of John Cooper on 23
June 2014.

- Route forward - Make sure that site work pertaining to the spreading of
drilling muds and associated fluid fraction is conveyed to the council in both
an e-mailed work notification and in the annual report as stipulated by the
consented conditions.
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Consent 6900-2

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:

Tributary:

aresource consent is hereby granted by the
Taranaki Regional Council

Colin David Boyd
P O Box 44
INGLEWOOD 4347

16 February 2011

16 February 2011

Conditions of Consent

To discharge drilling wastes [consisting of drilling cuttings
and drilling fluids from water based muds and synthetic

based muds], onto and into land for the purpose of

temporary stockpiling prior to disposal at or about (NZTM)

1702545E-5653650N

1 June 2027

June 2015, June 2021

Derby Road North, Inglewood
Lot 2 DP 344156 [Discharge site]
Waitara

Manganui
Mangamawhete

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document

Page 1 of 4
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Consent 6900-2

General condition

a. The consent holder shall pay to the Taranaki Regional Council [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. 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.

Notifications, monitoring and reporting

2. 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:

jsY]
R

the consent number;

b) the name of the well[s] from which the waste was generated;
c) the type of waste to be stockpiled; and
d) the volume of waste to be stockpiled.
3. The consent holder shall keep records of the following:
a) wastes from each individual well;
b) composition of wastes [including concentrations of chloride, nitrogen and total
petroleum hydrocarbons];
c) stockpiling areal[s];
d) volumes and weights of material stockpiled;
e) dates of commencement and completion of stockpiling events;
f)  the results of analysis;

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

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 3, for the period of the previous 12 months, 1 July to 30 June.
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Consent 6900-2

Operational requirements

5.

There shall be no discharge of drilling waste to land, within 25 metres of surface
water or of property boundaries.

All material must be spread on to land in accordance with consent 7591-1 as soon as
practicable, but no later than twelve months after being brought onto the site.

Receiving environment limits - water

7.

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 7, 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.

Receiving environment limits - soil

9.

10.

From 1 March 2027 [three months prior to the consent expiry date], constituents in the
soil of previously landfarmed areas shall not exceed the standards shown in the
following table:

Constituent Standard

conductivity 290 mS/m

chloride 700 mg/kg

sodium 460 mg/kg

total soluble salts 2500 mg/kg

MAHSs Guidelines for Assessing and Managing

PAHs Petroleum Hydrocarbon Contaminated Sites

TPH in 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-Cag)

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.

This consent may not be surrendered at any time until the standards in condition 9
have been met.
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Consent 6900-2

Review

11. 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 16 February 2011

For and on behalf of
Taranaki Regional Council

Director-Resource Management
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Consent 7911-1

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:

Tributary:

aresource consent is hereby granted by the
Taranaki Regional Council

Colin David Boyd
P O Box 44
INGLEWOOD 4347

27 September 2011

27 September 2011

Conditions of Consent

To discharge stormwater from a drilling waste storage site
into an unnamed tributary of the Mangamawhete Stream in

the Waitara River at or about (NZTM)
1702717E-5653665N

1 June 2027

June 2013, June 2015, June 2021

Derby Road North, Inglewood

Lot 2 DP 344156 [Discharge source & site]
Waitara

Manganui
Mangamawhete

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document

Page 1 of 3

Doc# 953071-v1



Consent 7911-1

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. 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.

2. The stormwater discharged shall be from a catchment area not exceeding 1.5 hectares.
3. Constituents of the discharge shall meet the standards shown in the following table.
Constituent Standard
pH Within the range 6.0 to 9.0
suspended solids Concentration not greater than 100 gm-
total recoverable hydrocarbons | Concentration not greater than 15 gm-3

This condition shall apply before entry of the treated stormwater into the receiving
waters at a designated sampling point approved by the Chief Executive, Taranaki
Regional Council.

4. After allowing for reasonable mixing, within a mixing zone extending twenty five
metres downstream of the discharge point to the unnamed tributary of the
Mangamawhete Stream, the discharge shall not, either by itself or in combination with
other discharges, cause the following:

a) the carbonaceous filtered biochemical oxygen demand [BOD:s] to exceed 2 gm-3, or
b) the chloride concentration to exceed 50 gm-=3.

5. After allowing for reasonable mixing, within a mixing zone extending twenty five
metres downstream of the discharge point, the discharge shall not, either by itself or in
combination with other discharges, give rise to any or all of the following effects in the
receiving water:

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

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.
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Consent 7911-1

6. The consent holder shall maintain a contingency plan. The contingency plan shall be
adhered to in the event of a spill or emergency and shall, to the satisfaction of the Chief
Executive, Taranaki Regional Council, detail measures and procedures to be
undertaken to prevent spillage or accidental discharge of contaminants not authorised
by this consent and measures to avoid, remedy or mitigate the environmental effects of
such a spillage or discharge.

7. 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 27 September 2011

For and on behalf of
Taranaki Regional Council

Director-Resource Management
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Consent 7591-1.1

Discharge Permit

Pursuant to the Resource Management Act 1991
aresource consent is hereby granted by the

Name of
Consent Holder:

Decision Date
(Change):

Commencement Date
(Change):

Consent Granted:

Expiry Date:
Review Date(s):
Site Location:

Legal Description:

Grid Reference (NZTM)

Catchment:

Tributary:

Taranaki Regional Council

Surrey Road Landfarms Limited
CD Boyd

PO Box 44

Inglewood 4347

29 October 2015

29 October 2015 (Granted Date: 21 January 2010)

Conditions of Consent
To discharge drilling waste cuttings (consisting of drilling
cuttings and drilling fluids) from hydrocarbon exploration
activities with water based muds and synthetic based muds
onto and into the land via landspreading, injection spreading
and irrigation
1 June 2027
June 2016, June 2017, June 2018, June 2019, June 2025
Surrey Road, Inglewood

Lot 2 DP 344156, Secs 9, 10 & Pt Sec 13 BIk Xl Egmont
SD, Secs 17 & 18 Blk XVI Egmont SD (Discharge site)

1701750E-5652370N
Waitara
Manganui

Waipuku
Mangatengehu

For General, Standard and Special conditions

pertaining to this consent please see reverse side of this document

Page 1 of 5
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Consent 7591-1.1

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 with section 36
of the Resource Management Act 1991.

Special conditions

1.

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. For the purpose of this
consent, the best practicable option will include undertaking the landspreading/
injection spreading of drilling waste during extended periods of dry weather.

The consent holder shall notify the Chief Executive, Taranaki Regional Council, (by
emailing worknotification@trc.govt.nz) at least 48 hours prior to landspreading/
injection spreading waste from each separate storage cell. Notification shall include the
following information:

the consent number;

the name of the well(s) from which the waste was generated;

the type of waste to be applied;

the volume and weight of the waste to be applied;

the specific concentrations of Metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), Salts
(Barium, Calcium, Chloride, Magnesium, Sodium, Potassium). Hydrocarbons (Total
Petroleum Hydrocarbons, Mono Cyclic Aromatic Hydrocarbons and Poly Cyclic
Aromatic Hydrocarbons) and Nitrogen in the waste prior application to land;

f)  the specific location and area over which the waste will be applied; and

g) the method of application.

0

SRR

LI

In order to demonstrate compliance with conditions 5, 6, 7, 10, 12, 13 and 14 of this
consent.

The exercise of this consent is limited to waste generated in the Taranaki Region, and
from outside the 12 nautical mile maritime limit, within the Taranaki Basin.

Discharge limits

4.

Drilling waste shall be applied to land at a rate not exceeding 100 m3/ha/yr, and in a
rate and manner such that no ponded liquids remain after one hour.

The exercise of this consent shall not result in a chloride loading in the soil exceeding 800

kg/ha.

The nitrogen loading (including that from any application of nitrogen fertiliser) over any
area where drilling wastes are applied, shall not exceed 1000 kilograms per hectare over
any 5 year period.

Landspreading of liquid fraction of drilling wastes and or stormwater component of the
storage cells shall be undertaken through the use of a landspreader or injection spreader
or irrigator. Throughout the application of the liquid fraction the Consent holder shall
maintain pasture cover at all times
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Consent 7591-1.1

8. No drilling waste shall be discharged within:

a) 12 metres of property boundaries; or
b) 12 metres of the Mangamawhete, Mangatengehu and Waipuku Streams; or
c) 6 metres of any other surface water course (including farm drains).

9.  Any liquid drilling waste which may flow overland, shall not be discharged within 25
metres of property boundaries or surface water courses (including farm drains).

Receiving environment limits for soil

10.  Assoon 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 100 mm so that
the hydrocarbon concentration at any point in the soil/ waste mix is equal to or less than
20,000 mg/kg (2%) dry weight at any point.

11.  After 1 March 2027 (three months before the consent expiry date), constituents in the soil
at any depth less than 500 mm shall meet the standards shown in the following table:

Constituent Standard

Conductivity Not greater that 290 mS/m

Chloride Not greater than 700 mg/kg

Sodium Not greater than 460 mg/kg

Total Soluble Salts Not greater than 2500 mg/kg

TPH Fraction Guideline Value Agricultural Ecological
Direct Soil Contact (Fine Sand) From
table 5.2

F1(C6-C10) 210

F2 (>C10-C16) 150

F3 (>C16-C34) 1300

F4 (>C34) 5600

Canadian Council of Ministers of the Environment (CCME), in the
document Canada Wide Standard for Petroleum Hydrocarbons (PHC) in
Soil: Scientific Rationale, 2008. Table 5.2

Soil Type/ Contaminant Depth of contamination
Surface (<1m) (mg/kg)

SANDY Silt

MAHs

Benzene 1.1

Toluene 82

Ethylbenzene 59

Xylene 59

PAHs

Naphthalene 7.2

Non-carc (Pyrene) 160

Benzo(a)pyrene 0.027

Table 4.12 SANDY SILT Guidelines for Assessing and Managing
Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE 1999)

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 the application is not subsequently withdrawn. These conditions also apply:

a) prior to drilling wastes being discharged onto an area that has previously been used

for the disposal of drilling wastes; and
b) at the time of expiry, cancellation, or surrender of this consent.
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Consent 7591-1.1

12.  The concentration of metals and salts in the soil layer containing the discharge shall

comply with the following criteria:

Metal/ Salt Maximum value (mg/kg)
Arsenic ' 17
Barium - Barite 2 10,000
Extractable Barium 2 250
Cadmium ! 0.8
Chromium 3 600
Copper ® 100
Lead’ 160
Nickel ? 60
Mercury 1
Zinc3 300

1SCS - Rural Residential MfE 2011b; 2 Alberta Environment 2009; 3 NZWWA 2003, lowest of protection of
human health and ecological receptors. (Biosolids to land)

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

14.  After incorporation of the waste within the soil, the sodium absorption ratio (SAR) of the
waste soil mix shall not be more than 3 units higher than background soil SAR, or
exceed a SAR of 8. Alternatively if the soil SAR exceeds 8, the application of the waste

shall not increase the SAR by more than 1.

Receiving environment limits for water

15.  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 g/m?.

16.  The exercise of this consent shall not result in any contaminant concentration, within
surface water or groundwater, which exceeds the background concentration for that
particular contaminant, as determined by the Chief Executive, Taranaki Regional

Council.

Monitoring and reporting

17.  The consent holder shall keep records of the following:

a) wastes from each individual well;

b) composition of wastes, as analysed in condition 2 e);
¢) application areas, including a map showing individual disposal areas with GPS co-

ordinates;

SRR

volumes and weights of wastes applied;

dates of commencement and completion of application events;

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.

18.  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 17, for the period of the previous 1 July to 30 June.
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Lapse and review

19.  This consent shall lapse on the 31 March 2015, 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.

20. Inaccordance 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 2016 and/or June 2017 and/or June 2018 and/or June 2019
and/ or June 2025 for the purpose of ensuring that the conditions area 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 29 October 2015

For and on behalf of
Taranaki Regional Council

A D McLay
Director - Resource Management

Advice Note
The consent holder’s attention is drawn to MPI's “New Zealand Code of Practice for the Design
and Operation of Farm Dairies (NZCP1) which restricts:

o the discharge of specified wastes to land used for grazing of milking animals; and

o the use of feed from land which has had specified wastes applied to it.

Should you require further information, please contact a Dairy Industry Technical Advisory
Group (DITAG) representative or visit http://www.foodsafety.govt.nz/elibrary/industry/dairy-
nzcpl-design-code-of practice/amdt-2.pdf (specifically section 6.4 Disposal of effluent and other
wastes and section 7.8 Purchased Stock Food) or contact an operating dairy processing company
regarding conditions of supply.
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Discharge Permit

Pursuant to the Resource Management Act 1991
aresource consent is hereby granted by the

Name of
Consent Holder:

Decision Date
(Change):

Commencement Date
(Change):

Consent Granted:

Expiry Date:

Review Date(s):

Site Location:

Legal Description:

Grid Reference (NZTM)
Catchment:

Tributary:

Taranaki Regional Council

Colin David Boyd
PO Box 44
Inglewood 4347

25 February 2016

25 February 2016 (Granted Date: 20 November 2009)

Conditions of Consent
To discharge drilling waste cuttings (consisting of drilling
cuttings and drilling fluids) from hydrocarbon exploration
activities with water based muds and synthetic based muds
onto and into the land via landfarming, landspreading,
injection spreading and irrigation
1 June 2027
June 2016, June 2017, June 2018, June 2019, June 2025
Surrey Road, Inglewood
Secs 17 & 18 Blk XIV Egmont SD (Discharge site)
1701847E-5651476N
Waitara
Manganui
Waipuku

Mangamawhete
Mangatengehu

For General, Standard and Special conditions
pertaining to this consent please see reverse side of this document
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General conditions

a.

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

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

The consent holder shall pay to the Council all required administrative charges fixed by
the Council pursuant to section 36 in relation to:

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

Special conditions

1.

For the purposes of this consent the following definitions shall apply:

a. 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, incorporation into the soil and re-sowing into pasture or crop.

c. landspreading means the discharge to land of the liquid fraction of drilling wastes.
This includes the stormwater component of the storage cells through the use of a
landspreader and/ or irrigator and/ or injection spreader. Throughout the
application of the liquid fraction the Consent holder shall maintain pasture cover at
all times.

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. For the purpose of this
consent, the best practicable option will include undertaking the landfarming of drilling
waste during extended periods of dry weather.

Requirements prior to exercise of consent

3.

Prior to the exercise of this consent, the consent holder shall install a minimum of three
groundwater monitoring wells. The wells shall be at locations and to depths, that enable
the collection of groundwater samples (to assess any changes in groundwater quality) to
the satisfaction of the Chief Executive, Taranaki Regional Council. The wells shall be
installed in accordance with NZS 4411:2001 and all associated costs shall be met by the
consent holder.

Any pits used for stockpiling solid or liquid waste shall be lined with ‘fit for purpose’
high-grade synthetic liner or equivalent and the consent holder shall demonstrate, that
the lined pits are suitable for storing liquid without leakage through the base or side
walls. The Consent holder shall monitor the integrity of the pit liners and repair or
replace liners as required.
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5. Prior to the exercise of this consent, the consent holder shall provide, 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:

control of site access;

procedures for notification to Council of disposal activities;

procedures for the receipt and stockpiling of drilling wastes onto the site;
procedures for the management of stormwater recovered from, or discharging
from, the drilling waste stockpiling area;

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);

g. contingency procedures;

h. sampling regime and methodology; and

post-landfarming management, monitoring and site reinstatement.

mo o0 o

-

Notification and sampling requirements prior to discharge

6.  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:

the consent number;

the name of the well(s) from which the waste was generated;
the type of waste to be stockpiled; and

the volume of waste to be stockpiled.

an o

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

the consent number;

the name of the well(s) from which the waste was generated;

the type of waste to be applied to land;

the volume and weight of the waste to be applied to land;

the specific concentrations of Metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), Salts
(Barium, Calcium, Chloride, Magnesium, Sodium, Potassium). Hydrocarbons (Total
Petroleum Hydrocarbons, Mono Cyclic Aromatic Hydrocarbons and Poly Cyclic
Aromatic Hydrocarbons) and Nitrogen in the waste prior application to land; and

f.  the specific location and area over which the waste will be applied.

©on o

in order to demonstrate compliance with conditions 10, 12, 13 and 14 of this consent.

Discharge limits

8. The exercise of this consent is limited to waste generated in the Taranaki region,
including from outside the 12 nautical mile maritime limit within the Taranaki Basin.
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10.

11.

12.

13.

14.

15.

16.

The stockpiling of material authorised by this consent shall be limited to a maximum
volume of 4,000 cubic metres at any one time on the site. All stockpiled material must be
landfarmed within nine months of being brought onto the site.

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. inarate and manner such that no ponded liquids remain after one hour, for all
wastes;

prior to incorporation into the soil.

The areas which are irrigated, injection spread, landspread or landfarmed may receive
future applications of material if they are below the consented criteria outlined by
conditions 18, 19 and 20 of this consent.

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 for
landfarming and 100 mm for the injection spreader, so that the hydrocarbon
concentration at any point in the soil/ waste mix is equal to or less than 20,000 mg/kg
(2%) dry weight at any point’.

The exercise of this consent shall not result in a chloride loading exceeding 800 kg/ha.

The nitrogen loading (including that from any application of nitrogen fertiliser) over any
area where drilling wastes are applied, shall not exceed 1000 kilograms per hectare over
any 5 year period.

As soon as practicable following the landfarming of drilling wastes the discharge area
shall be re-sown into pasture (or into crop). If revegetation cannot be established within
two months of the discharge, the consent holder shall undertake appropriate land
stabilisation measures to minimise wind and/or stormwater erosion.

No drilling waste shall be discharged within:

a) 12 metre(s) of property boundaries; or
b) 12 metre(s) of the Mangamawhete, Mangatengehu and Waipuku Streams; or
c) 6 metre(s) of any other surface water course (including farm drains).

Any liquid drilling waste which may flow overland, shall not be discharged within 25
metre(s) of property boundaries or surface water courses (including farm drains).

Receiving environment limits for soil

17.

The conductivity of the soil layer containing the discharge shall be less than 400 mS/m,
or alternatively, if the background soil conductivity exceeds 400 mS/m, the application
of waste shall not increase the soil conductivity by more than 100 mS/m.
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18.  The concentration of metals and salts in the soil layer containing the discharge shall
comply with the following criteria:

Metal/ Salt Maximum value (mg/kg)
Arsenic ' 17

Barium - Barite 2 10,000

Extractable Barium 2 250

Cadmium ! 0.8

Chromium 3 600

Copper ® 100

Lead’ 160

Nickel ? 60

Mercury 1

Zinc3 300

1SCS - Rural Residential MfE 2011b; 2 Alberta Environment 2009; 3 NZWWA 2003, lowest of protection of
human health and ecological receptors. (Biosolids to land)

19.  After incorporation of the waste within the soil, the sodium absorption ratio (SAR) of the
waste soil mix shall not be more than 3 units higher than background soil SAR, or
exceed a SAR of 8. Alternatively if the soil SAR exceeds 8, the application of the waste
shall not increase the SAR by more than 1.

20. After 1 March 2027 (three months before the consent expiry date), constituents in the soil
at any depth less than 500 mm shall meet the standards shown in the following table:

Constituent Standard

Conductivity Not greater that 290 mS/m
Chloride Not greater than 700 mg/kg
Sodium Not greater than 460 mg/kg

Total Soluble Salts

Not greater than 2500 mg/kg

TPH Fraction

Guideline Value Agricultural Ecological
Direct Soil Contact (Fine Sand) From
table 5.2

F1(C6-C10) 210
F2 (>C10-C16) 150

F3 (>C16-C34) 1300
F4 (>C34) 5600

Canadian Council of Ministers

of the Environment (CCME), in the

document Canada Wide Standard for Petroleum Hydrocarbons (PHC) in
Soil: Scientific Rationale, 2008. Table 5.2

Soil Type/ Contaminant

Depth of contamination

Surface (<1m) (mg/kg)
SANDY Silt
MAHs
Benzene 1.1
Toluene 82
Ethylbenzene 59
Xylene 59
PAHs
Naphthalene 7.2
Non-carc (Pyrene) 160
Benzo(a)pyrene 0.027

Table 4.12 SANDY SILT Guidelines for Assessing and Managing

Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE 1999)

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 the application is not subsequently withdrawn.
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21.  This consent may not be surrendered unless the standards specified in condition 20 have
been met.

Receiving environment limits for water

22.  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 g/m?.

23.  The exercise of this consent shall not result in any contaminant concentration, within
surface water or groundwater, which exceeds the background concentration for that
particular contaminant, as determined by the Chief Executive, Taranaki Regional
Council.

Monitoring and reporting
24.  The consent holder shall keep records of the following;:

a) wastes from each individual well (including records of all additives used at the
wellsite during the drilling process);

b) composition of wastes, including concentrations of chloride, nitrogen and total

hydrocarbons;

stockpiling area(s);

@)
~

d) volumes of material stockpiled;

e) landfarming area(s), including a map showing each individual disposal area and
GPS co-ordinates;

f)  volumes and weights of wastes landfarmed;

g) dates of commencement and completion of stockpiling and landfarming events;

h) treatments applied;
i) 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.

25.  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 23, for the period of the previous 1 July to 30 June.

Lapse and review

26. This consent shall lapse on the 31 December 2014, 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.
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27.  Inaccordance 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 2016 and/or June 2017 and/ or June 2018 and/or June 2019
and/or June 2025 for the purpose of ensuring that the conditions area 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 25 February 2016

For and on behalf of
Taranaki Regional Council

A D McLay
Director - Resource Management

Advice Note
The consent holder’s attention is drawn to MPI's “New Zealand Code of Practice for the Design and
Operation of Farm Dairies (NZCP1) which restricts:

o the discharge of specified wastes to land used for grazing of milking animals; and

o the use of feed from land which has had specified wastes applied to it.

Should you require further information, please contact a Dairy Industry Technical Advisory Group
(DITAG) representative or visit http.//www.foodsafety.govt.nz/elibrary/industry/dairy-nzcpl-
design-code-of practice/amdt-2.pdf (specifically section 6.4 Disposal of effluent and other wastes and
section 7.8 Purchased Stock Food) or contact an operating dairy processing company regarding
conditions of supply.
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To Job Manager, Nathan Crook
From Scientific Officer, Brooke Thomas
Document 1656819

Report No BT053

Date March 2016

Biomonitoring of an unnamed tributary of the Mangatengehu Stream
in relation to the Surrey Road stockpiling facility, February 2016

Introduction

A macroinvertebrate survey was performed on 02 February 2016 in order to monitor the
health of the macroinvertebrate communities of an unnamed tributary of the Mangatengehu
Stream in relation to the disposal of drilling waste to land within its vicinity at the Surrey
Road land farm. The site located off Surrey Road, receives drilling wastes, which are stored on
site, and then eventually spread over land. Drainage of water from the storage pits flows
through at least two skimmer pits. From here it is either pumped out for removal, or
discharges to the land in the vicinity of the unnamed tributary. No consent is held to discharge
to the tributary from the skimmer pits, as this discharge was considered to comply with
permitted activity rule 23 of the Regional Fresh Water Plan for Taranaki. A condition of this
permitted activity rule is that the discharge shall not give rise to (amongst other effects), any
significant adverse effects on aquatic life.

Surveys undertaken in December 2013 (Thomas, 2014a), February 2014 (Thomas, 2014b),
August 2014 (Thomas, 2014c) and October 2014 (Sutherland, 2015a) indicated that activities
at the drilling waste stockpiling site and stockpiling area may have resulted in impacts on
the macroinvertebrate communities in the lower section of the tributary of the
Mangatengehu Stream. However, results from the previous summer March 2015 survey
(Sutherland, 2015b) indicated that there was no significant effect on macroinvertebrate
communities from the activities. The more recent spring (October 2015) survey again
indicated some impact on macroinvertebrate communities from stockpiling activities,
however the extent to which could not be determined due habitat variables such as
periphyton growth and iron oxide deposits. It was recommended an investigation into
whether stockpiling activities were responsible for the high level of iron oxide deposits
observed at the two ‘impacted’” sites would be useful in determining whether stockpiling
activities were responsible for the low taxa richnesses and abundances found in the
unnamed tributary of the Mangatengehu Stream.

The results of previous surveys performed in relation to this site are discussed in the
references at the end of this report.



Methods

This scheduled biomonitoring survey was undertaken at four sites on 02 February 2016 (Table
1 and Figure 1). At the time of the initial survey undertaken in April 2010, site 1 was
established as a ‘control site’, upstream of the drilling stockpile area and sites 2 and 3 were
established downstream of the skimmer pit discharge. During an inspection of the site in mid-
2010, an unauthorised discharge of hydrocarbons was observed entering the stream. As a
consequence of this inspection, changes were made to the on site drainage. These changes
were made between the April 2010 and November 2010 surveys. The result was that site 2 was
located upstream of any discharge from the sites, and site 3 became the primary impact site.
The stormwater discharge from the site now enters the unnamed tributary immediately
upstream of the race crossing, approximately 35 metres upstream of site 3. A new, secondary
impact site (site 4) was established 100 metres downstream of the stormwater discharge
during the May 2012 survey.

The Council’s standard “400ml kick-sampling’ technique was used at sites 2, 3 and 4, and a
combination of the ‘kick-sampling’ and ‘vegetation sweep” sampling techniques was used at
site 1 (Table 1). The ‘kick-sampling” and ‘vegetation sweep’ techniques are very similar to
Protocol C1 (hard-bottomed, semi-quantitative) and C2 (soft-bottomed, semi-quantitative) of
the New Zealand Macroinvertebrate Working Group (NZMWG) protocols for
macroinvertebrate samples in wadeable streams (Stark et al, 2001).

Table 1 Biomonitoring sites in an unnamed tributary of the Mangatengehu Stream in relation to the Surrey Road
drilling waste stockpiling activities

Site Site code Grid reference Location Altitude
Number (NZTM) (masl)
1 MTHO000060 E1701830 N5651430 |Upstream of drilling waste stockpiling site 495
2 MTHO000062 E1701954 N5651468 |Approximately 85 metres upstream of the spring and skimmer pit discharge | 495
3 MTH000064 E1702050 N5651525 |Approximately 35 metres downstream of the skimmer pit discharge 490
4 MTHO000066 E1702102 N5651582 |Approximately 100 metres downstream, of the skimmer pit discharge 485




Figure 1 Biomonitoring sites in an unnamed tributary of the Mangatengehu Stream, sampled in relation to the Surrey Road drilling waste
stockpiling site.

Samples were preserved with Kahle's Fluid for later sorting and identification under a
stereomicroscope according to Taranaki Regional Council methodology using Protocol P1 of
NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 2001).
Macroinvertebrate taxa found in each sample were recorded as:

R (rare) = less than 5 individuals;
C (common) = 5-19 individuals;

A (abundant) = 20-99 individuals;

VA (very abundant) =100-499 individuals;

XA (extremely abundant) =500 individuals or more.

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their
sensitivity to organic pollution in stony New Zealand streams. Highly “sensitive’ taxa were
assigned the highest scores of 9 or 10, while the most “tolerant” forms scored 1. Sensitivity
scores for certain taxa have been modified in accordance with Taranaki experience.

By averaging the scores obtained from a list of taxa taken from one site and multiplying by a
scaling factor of 20, a Macroinvertebrate Community Index (MCI) value was obtained. The



MCI is a measure of the overall sensitivity of macroinvertebrate communities to the effects of
organic pollution. More “sensitive’ communities inhabit less polluted waterways. A difference
of 11 units or more in MCI values is considered significantly different (Stark 1998).

A semi-quantitative MCI value (SQMCI;) has also been calculated for the taxa present at each
site by multiplying each taxon score by a loading factor (related to its abundance), totalling
these products, and dividing by the sum of the loading factors (Stark, 19 98 and 1999). The
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very
abundant (VA) and 500 for extremely abundant (XA). Unlike the MCI, the SQMCI; is not
multiplied by a scaling factor of 20, so that its corresponding range of values is 20x lower.

Results and Discussion

Site habitat characteristics and hydrology

This February 2016 survey followed a period of 14 days since a fresh in excess of seven times
median flow based on the nearest flow gauging site on the Manganui river at SH3 Midhurst.

Water temperature ranged between 14.0-15.1 °C. There was an uncoloured, clear, moderate
and steady flow at sites 2, 3 and 4 and a cloudy, steady flow at site 1.At site 1 the substrate
comprised predominantly of fine and coarse gravels with some sand, silt and cobbles. At site 2
the substrate comprised mainly of coarse gravels and cobbles while sites 3 and 4 had
predominately cobble substrates.

No periphyton was recorded at sites 1 or 2 while patchy mats were recorded at site 3 and
patchy mats and filaments were recorded growing at site 4. Macrophytes were recorded
growing at the edges and on the bed of the stream at site 1 but were not recorded growing at
any of the downstream sites.

Site 2 had complete shading while sites 1, 3 and 4 had no shading. Iron oxide deposits were
evident at sites 1, 3 and 4 but were most prevalent at sites 3 and 4. Cyanobacteria mats and
long green filamentous algae were prevalent at site 4 whereas at site 3 only patchy mats were
recorded. No extensive periphyton mats or filaments were recorded growing at either site 1 or
site 2.

Macroinvertebrate communities

Table 2 provides a summary of the results from previous surveys sampled in relation to the
Surrey Rd drilling waste stockpiling site along with current survey results.

Table2  Number of taxa, MCl and SQMCls values for an unnamed tributary of the Mangatangehu Stream, sampled in relation to the
Surrey Rd landfarm drilling waste stockpiling site on 02 February 2016 and a summary of historical data for these sites.

Site No. N No of taxa MCI value SQMCIs value
Median Range Feb 2016 Median Range Feb 2016 Median Range Feb 2016
1 13 20 15-36 26 111 89-127 107 5.0 2.0-6.2 4.9
2 13 20 5-30 23 118 80-128 123 55 1.6-6.9 5.0
3 13 11 6-19 19 98 77-121 111 25 1.4-3.9 3.6
4 9 12 7-24 25 97 77-109 106 2.8 1.4-4.7 45




Table 3 provides a summary of various macroinvertebrate indices within a specific
altitudinal band for ‘control’ sites situated in Taranaki ring plain streams arising outside of
Egmont National Park.

Table 3  Range and median number of taxa, MCI values and SQMClIs scores for ‘control’ sites (Taranaki ring plain rivers/streams with
sources outside Egmont National Park) at altitudes greater than 400 m asl (TRC, 2015).

No. of taxa MCI value SQMCI; value
No. Samples 37 37 35
Range 8-36 82-127 2.0-75
Median 20 109 5.0

The full results from the current survey are presented in Table 4.




Table4 Macroinvertebrate fauna of an unnamed tributary of the Mangatengehu Stream, sampled on 02

February 2016.

Site Number 1 2 3 4
Taxa List Site Code Cl | MTHODOOGO | MTHOODO62 | MTHODOOG4 | MTHO000GG
Sample Number FWB16018 FWB16019 FWB16020 FWB16021
NEMATODA Nematoda 8 R -
ANNELIDA (WORMS) Oligochaeta 1 A A A A
Lumbricidae 5 - R
MOLLUSCA Potamopyrgus 4 C - C
CRUSTACEA Ostracoda 1 R - -
Paranephrops 5 C R - C
EPHEMEROPTERA (MAYFLIES) Austroclima 7 C C C R
Deleatidium 8 A A C A
Nesameletus 9 R R R
Zephlebia group 7 A A C C
PLECOPTERA (STONEFLIES) Austroperla 9 R R R
Stenoperla 10 R R - R
Zelandobius 5 R - -
Zelandoperla 8 R - R
COLEOPTERA (BEETLES) Elmidae 6 C R - R
Dytiscidae 5 - R
Hydraenidae 8 R -
Hydrophilidae 5 R - -
Ptilodactylidae 8 R R
Scirtidae 8 R -
TRICHOPTERA (CADDISFLIES) Hydrobiosis 5 R - - C
Hydropsyche (Orthopsyche) 9 R R R
Polyplectropus 6 R R C
Psilochorema 6 C C C C
Oxyethira 2 - - R
Triplectides 5 R - - R
DIPTERA (TRUE FLIES) Aphrophila 5 - R
Eriopterini 5 C R -
Hexatomini 5 R R R R
Limonia 6 - R R
Paralimnophila 6 R - -
Zelandotipula 6 R - R
Orthocladiinae 2 C C A A
Polypedilum 3 C C A R
Tanypodinae 5 - R R
Paradixa 4 - - R
Empididae 8 R - -
Muscidae 8 - R R
Austrosimulium 8 A A
Tanyderidae 4 - R
ACARINA (MITES) Acarina 5 A R R C
No of taxa 26 23 19 25
MCI 107 123 111 106
SQMCls 49 5.0 36 45
EPT (taxa) 10 10 8 10
%EPT (taxa) 38 43 42 40

"Tolerant' taxa

'Moderately sensitive' taxa

'Highly sensitive' taxa

R = Rare

C = Common

A = Abundant

VA = Very Abundant

XA = Extremely Abundant




Site 1

A moderate richness of 26 taxa was recorded at site 1 upstream of the storage area, which
was six taxa higher than the median recorded to date (Figure 2 and Table 2). Taxa richness
was above the median from similar sites (20) (Table 3).

There were five taxa recorded in abundance; two “tolerant’ taxa [oligochaete worms and
black fly larvae (Austrosimulium)], two “‘moderately sensitive’ taxa [mayfly (Zephlebia group)
and mites (Acarina)] and one ‘highly sensitive’ taxon [mayfly (Deleatidium)] (Table 4).The
community was comprised of a high proportion (73%) of “sensitive’ taxa which included five
‘highly sensitive’ taxa (two mayflies, one stonefly, one beetle, and one caddisfly). This high
proportion of “sensitive’ taxa contributed to the MCI score of 107 units which was an
insignificant (Stark, 1998) four units less than the historical median and two units less than
the score recorded by the previous spring survey.

A moderate SQMClIs score of 4.9 units was recorded, an insignificant (0.1 unit) lower than the
median for the site recorded by previous surveys (Stark, 1998). This score reflected the two
‘tolerant’ and three ‘sensitive’ taxa that were recorded as abundant.

The MCI score recorded was reflective of ‘good” macroinvertebrate health. This coupled
with a moderate SQMCls score and a number of “sensitive’ taxa in the community, indicated
that water quality in the weeks prior to this survey had been relatively good.

Number of taxa and MClI values in the unnamed tributary, upstream of
Surrey Rd landfarm drilling wastes stockpiling (MTHO00060)
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Figure 2 Numbers of macroinvertebrate taxa and MCI values recorded at site 1 in the unnamed tributary.

Site 2

A moderate macroinvertebrate community richness of 23 taxa was found at site 2 which was
slightly higher than the previous sample (Figure 3) and slightly above the median calculated
from historical data for the site (Table 2). Taxa richness was also slightly above the median
from similar sites (Table 3). Although this result was seven taxa less than the maximum
recorded at this site previously, it represented a marked improvement in the community
from the initial survey in which only five taxa were recorded. This marked improvement has



been directly related to the change in location of the discharge point (to further downstream)
which occurred in mid-2010 and also to additional skimmer pit/spring drainage provided at
the stockpiling site (see Figure 1). This taxa richness was an insignificant three taxa less than
that recorded at site 1 in the current survey.

The community was comprised of a high proportion of ‘sensitive” taxa (78%).The MCI score of
123 units indicated a community of ‘very good” biological health which was similar to the
previous survey score (Figure 4) and not significantly different to the median value calculated
from previous surveys at the same site (Table 2). This score was a significant (Stark, 1998) 16
units higher than that recorded at the upstream ‘control’ site, however there was only one
significant change in individual taxon abundance, between sites 1 and 2. The SQMClIs score of
5.0 units was lower than the previous survey score (SQMCls score of 5.8 units) and lower than
the median value calculated from previous surveys at the same site, although was similar to
that recorded at the upstream ‘control’ site (Table 2).

The community was characterised by two ‘tolerant” taxa [oligochaete worms and black fly
larvae (Austrosimulium)], one ‘moderately sensitive’ taxon [mayfly (Zephlebia group)] and one
‘highly sensitive” taxon [mayfly (Deleatidium)] (Table 4).

Number of taxa and MCI values in the unnamed tributary 85m u/s of Surrey
Rd landfarm skimmer pit discharge (MTH000062)
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Figure 3 Numbers of macroinvertebrate taxa and MCI values recorded at site 2 in an unnamed tributary of Mangatengehu Stream.
Site 3

A moderate macroinvertebrate community richness of 19 taxa was found at site 3 which was
substantially more than that found by the previous survey (Figure 4). Furthermore, the sample
contained eight taxa more than the median number recorded for the site (Table 2) and one
taxon fewer than the median calculated from similar sites (Table 3). This community richness
was seven taxa lower than that recorded at site 1 and four taxa less than that recorded at site 2.

The community was characterised by three ‘tolerant’ taxa [oligochaete worms, orthoclad
midges and chironomid midge (Polypedilum)]. ‘Sensitive’ taxa comprised 74% of the
macroinvertebrate community which contributed to the ‘good” MCI score of 111 units. This
score was significantly (1998) higher than the median for this site (Table 2) and significantly
(Stark, 1998) higher than the previous MCI score (Figure 4). It was similar to that recorded at
the upstream ‘control” site score but significantly lower than that recorded at site 2.



The SQMClIs score of 3.6 units was higher than the previous survey score (SQMCls score of 3.1
units) and was significantly higher than the median value calculated from previous surveys at
the same site (SQMCI; score of 2.5) (Table 2).The current SQMCI; score of 3.6 units represented
a significant downstream decrease of 1.4 units in SQMCI; score between sites 2 and 3.
However, there was only one significant change in individual taxon abundance between site 2
and 3, including the decrease of one “tolerant’ taxon, black fly larvae (Austrosimulium). There
was a decrease in one ‘highly sensitive’ taxon, mayfly (Deleatidium), which was ‘common’ to
site 3 but ‘abundant’” at all other sites. The proliferation of algal mats, together with increased
iron oxide sedimentation, impacted on the macroinvertebrate community at this site and can,
to some extent, explain the reduction in SQMCIsand MCI scores at this site compared to site 2.

Number of taxa and MCI values in the unnamed tributary 35m d/s of Surrey
Rd landfarm skimmer pit discharge (MTH000064)
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Figure 4 Numbers of macroinvertebrate taxa and MCI values recorded at site 3 in an unnamed tributary of Mangatengehu Stream.

Site 4

A moderate macroinvertebrate community richness of 25 taxa was found at site 4 which was
substantially more than that recorded by the previous survey and only one taxon less than
that recorded by the upstream ‘control’ site (Figure 5). Furthermore, the sample contained 13
taxa more than the median number recorded for the site (Table 2) and five taxa more than the
median calculated from similar sites (Table 3).

The MCI score of 106 units indicated a community of ‘good” biological health which was not
significantly different (Stark, 1998) to the previous survey (Figure 4) or to the median value
calculated from previous surveys at the same site or to the upstream control site (Table 2). This
score was significantly lower than that recorded at site 2, which can be attributed to habitat
differences between the sites. The SQMCls score of 4.5 units was similar to the previous survey
score (SQMClIs score of 4.7 units) and was higher than the median value calculated from
previous surveys at the same site (Table 2). This SQMClI s score was not significantly different
to that recorded at site 1 or site 2.

The community was characterised by two ‘tolerant” taxa [oligochaete worms and orthoclad
midges] and one ‘highly sensitive’ taxon [mayfly (Deleatidium)] (Table 4).
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Number of taxa and MCI values in the unnamed tributary 100m d/s of
Surrey Rd landfarm skimmer pit discharge (MTHO00066)
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Figure 5 Numbers of macroinvertebrate taxa and MCI values recorded at site 4 in an unnamed tributary of Mangatengehu Stream.

Summary and Conclusions

This biological survey of four sites in an unnamed tributary of the Mangatengehu Stream
was performed on 02 February 2016, to monitor the ‘health” of the macroinvertebrate
community of the tributary, in relation to the storage of drilling waste within its vicinity and
the discharge of stormwater to land or to the stream. Samples were processed to provide
number of taxa (richness), MCI, and SQMCls score for each site.

Taxa richness is the most robust index when ascertaining whether a macroinvertebrate
community has been exposed to harmful discharges. Macroinvertebrates when exposed to
harmful chemicals may die or deliberately drift downstream as an avoidance mechanism
(catastrophic drift). The MCl is a measure of the overall sensitivity of the macroinvertebrate
community to the effects of organic pollution in stony streams. It is based on the
presence/absence of taxa with varying degrees of sensitivity to environmental conditions. The
SQMCIs takes into account taxa abundances as well as sensitivity to pollution. Significant
differences in either the taxa richness, MCI or the SQMCIs between sites may indicate the
degree of adverse effects (if any) of the discharge being monitored.

In the current survey, the MCI and SQMClIs scores recorded at the upstream ‘control” site were
similar to the median scores recorded at the site in previous surveys. The MCI score was
indicative of ‘good” macroinvertebrate health and together with the presence of many
‘sensitive’ taxa in this community was indicative of good preceding water quality.

The results of this survey indicated an increase in MCI score at site 2, located between the
wastes storage pits and upstream of the stormwater discharge outfall.In general there was
little difference in macroinvertebrate indices between sites 1 and 2 apart from site 2 having a
significantly (Stark, 1998) higher MCI score, which would possibly be due to better habitat
quality at the site. In comparison to the ‘control’ site 1, site 2 had greater riparian cover, no
iron oxide deposits and a greater proportion of cobble substrate. The MCI score was
reflective of ‘very good” macroinvertebrate community health.

The macroinvertebrate communities present at the two ‘impacted’ sites were both of "good’
quality and had similar taxa richnesses to the control site. In addition sites 3 and 4 also had
MCI scores similar to the upstream ‘control” site. In comparison to site 2, site 3 and 4 had
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significantly lower MCI scores which can be attributed to habitat differences rather than
from any impacts caused by stockpiling activities.

In relation to the previous spring (October 2015) survey the ‘impacted’” sites in the current
survey recorded increased MCI scores and taxa richnesses. Taxa richness at site 3 had
increased by 12 taxa and the MCI score had increased by a significant (Stark, 1998) 14 units.
At site 4, the MCI score had increased by 8 units and taxa richness had increased by 16. This
was a vast improvement from the spring survey results and in part can be explained by
slight reductions in periphyton cover and iron oxide deposits present during the current
survey. However these results may also reflect a recovery from impacts that were occurring
as a result of stockpiling activities during the previous survey.

As noted by the previous spring report (Sutherland, 2016) stockpiling activities may have
contributed to the low macroinvertebrate taxa richnesses recorded by the spring survey. It
was suggested an investigation into whether stockpiling activities were responsible for the
high level of iron oxide deposits observed at the two ‘impacted” sites could be useful in
determining whether stockpiling activities were responsible for the low taxa richnesses and
abundances found in the unnamed tributary of the Mangatengehu Stream. If a return to
more unhealthy conditions was to occur, it would again be recommended for such an
investigation to take place. However, as this was not the case, as indicated by this late
summer survey there are no grounds to consider further investigation.

Comparison of taxa richnesses and MCI values of the four sites surveyed with the median
value for similar sites occurring at the same altitudinal band reveals that both ‘control’ sites
and ‘impacted sites had results similar to the median values. Overall, the results of this
summer survey suggest that the activities at the drilling waste stockpiling site and
landfarming area have not resulted in any significant impacts on the macroinvertebrate
communities in the unnamed tributary of the Mangatengehu Stream.
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Introduction

A macroinvertebrate survey was performed in order to monitor the health of the
macroinvertebrate communities of an unnamed tributary of the Mangamawhete Stream in
relation to the stockpiling and discharge of drilling waste to land within its vicinity. The
survey was conducted in summer and was one of two scheduled surveys for the site in the
2015-16 year.

The site historically received drilling waste, which were stored on site, and then spread over
land under specific consent conditions. However, this site has been closed for the past two
years, with the Company moving to consolidate the remaining residual drilling material with
a view to submit this facility for surrender in the near future.

Drainage of water from the storage pits flows through at least two skimmer pits where it is
either discharged across specific paddocks, or discharged to the unnamed tributary. No
consent was held to discharge to the tributary from the skimmer pits, as it was intended that
no discharges to surface water would occur unless they complied with permitted activity rule
23 of the Regional Fresh Water Plan for Taranaki. A condition of this permitted activity rule is
that any discharge shall not give rise to (amongst other effects), any significant adverse effects
on aquatic life. However, during the 2010-2011 monitoring period several non-compliance
discharge events were recorded (TRC, 2012) culminating in the requirement for a consent to
discharge which was issued in September 2011. This consent to discharge stormwater (7911-1)
provided for a 25 metre mixing zone in the tributary.

A baseline survey was undertaken in April 2009, prior to any receipt of drilling wastes at the
site. At the time of the baseline survey the communities at the downstream sites had
experienced significant habitat deterioration due to the realignment of the tributary, and also
the discharge of significant amounts of sediment through associated land disturbance.
However, the upstream control site was relatively unaffected.

The previous survey performed in October 2015 (Sutherland & Thomas, 2015) found that the
activities at the drilling waste stockpiling site and landfarming area had not had any
significant impacts on the macroinvertebrate communities present in the unnamed tributary
of the Mangamawhete Stream.

Methods

Four sites were sampled in this survey. The ‘control” site (site 1) was established in the
unnamed tributary, alongside the upstream boundary of the land treatment area. Site 2 was
established between the land treatment area and the storage pits, and site 3 was established



just downstream of the skimmer pit discharge point. A fourth site was established
approximately 200m downstream of the skimmer pit discharge. This fourth site provides
comparative information, should deterioration be recorded at sites 2 or 3. The sampling site
locations are presented in Table 1 and Figure 1.

The Council’s standard “kick-sampling” sampling technique was used at these four sites (Table
1) to collect streambed macroinvertebrates on 02 February 2016. The ‘kick-sampling’ technique
is very similar to Protocol C1 (hard-bottomed, semi-quantitative) of the New Zealand
Macroinvertebrate Working Group (NZMWG) protocols for macroinvertebrate samples in
wadeable streams (Stark et al, 2001).

Table 1  Biomonitoring sites in an unnamed tributary of the Mangamawhete Stream in relation to the Derby Road drilling waste
stockpiling activities

Sl Site code Grid reference (NZTM) | Location Altitude (masl)
number

1 MMW000161 E1702317 N5653463 Upstream of drilling waste stockpiling site 450

2 MMWO000162 E1702508 N5653560 Downstream of land spreading area 440

3 MMWO000163 E1702734 N5653676 Downstream of skimmer pit discharge 435

4 MMWO000165 E1702900 N5653750 200m downstream of skimmer pit discharge 430

MAMA000165

MMWOOO163

Figure 1 Biomonitoring sites in an unnamed tributary of the Mangamawhete Stream, sampled in relation to the Derby Rd drilling waste
stockpiling site

Samples were preserved with Kahle's Fluid for later sorting and identification under a
stereomicroscope according to Taranaki Regional Council methodology using Protocol P1 of
NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 2001).
Macroinvertebrate taxa found in each sample were recorded as:



R (rare) = less than 5 individuals;
C (common) = 5-19 individuals;

A (abundant) = 20-99 individuals;

VA (very abundant) =100-499 individuals;

XA (extremely abundant) = 500 individuals or more.

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their
sensitivity to organic pollution in stony New Zealand streams. Highly ‘sensitive’ taxa were
assigned the highest scores of 9 or 10, while the most “tolerant” forms scored 1. Sensitivity
scores for certain taxa have been modified in accordance with Taranaki experience.

By averaging the scores obtained from a list of taxa taken from one site and multiplying by a
scaling factor of 20, a Macroinvertebrate Community Index (MCI) value was obtained. The
MCI is a measure of the overall sensitivity of macroinvertebrate communities to the effects of
organic pollution. More “sensitive’ communities inhabit less polluted waterways. A difference
of 11 units or more in MCI values is considered significantly different (Stark 1998).

A semi-quantitative MCI value (SQMCI;) has also been calculated for the taxa present at each
site by multiplying each taxon score by a loading factor (related to its abundance), totalling
these products, and dividing by the sum of the loading factors (Stark, 1998 and 1999). The
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very
abundant (VA) and 500 for extremely abundant (XA). Unlike the MCI, the SQMCI; is not
multiplied by a scaling factor of 20, so that its corresponding range of values is 20x lower. A
difference of 0.9 units or more in SQMCI; is considered significantly different (Stark, 1998).

Results

Site habitat characteristics and hydrology

This February 2016 survey followed a period of 14 days since a fresh in excess seven times
median flow.

The water temperature ranged between 16.4 °C and 20.2 °C. Water levels were low to
moderate and water speeds steady. Water was uncoloured and cloudy at all four sites (Table
2). Substrate composition for site 1 comprised mainly of sand, silt and fine gravels with some
cobbles and coarse gravels. For site 2 and site 3 substrate was predominately cobbles and
boulders with some gravels, sand and silt. For site 4, substrate was predominantly cobble and
gravels with some boulder, sand and silt.

Periphyton mats were slippery at site 1, patchy at sites 2 and 3 and absent at site 4. Periphyton
filaments were widespread at sites 2 and 3 but absent at sites 1 and 4. Macrophytes were
present at the edges of the stream at sites 1 and 3 while they were recorded growing at the
edges of the stream and on the bed of the stream at site 2. Macrophytes were absent at site 4.
All sites recorded either patchy or widespread wood or leaves on the stream bed. Sites 1 and 3



were partially shaded by overhanging vegetation whereas site 3 had complete shading and
site 2 had no shading.

Table2 Summary of time of sampling and water variables collected at four sites in the unnamed tributary of the Mangamawhete
Stream sampled in relation to the Derby Rd landfarm on 02 February 2016.

Site Time (NZST) Temperature (°C) Water Colour Water Clarity Flow Conditions Water Speed
1 1145 17.5 Uncoloured Cloudy Moderate Steady
2 1130 18.5 Uncoloured Cloudy Moderate Steady
3 1105 20.2 Uncoloured Cloudy Low Steady
4 1050 16.4 Uncoloured Cloudy Moderate Steady

Macroinvertebrate communities

Table 3 provides a summary of the results from previous surveys sampled in relation to the
Derby Rd drilling waste stockpiling site along with current survey results.

Table 3  Number of taxa, MCl and SQMCls values for an unnamed tributary of the Mangamawhete Stream, sampled in relation to the
Derby Rd drilling waste stockpiling site on 02 February 2016 and a summary of historical data for these sites.

siteNo. | N No of taxa MClI value SQM(Cls value

Median Range Feb 2016 Median Range Feb 2016 Median Range Feb 2016
1 13 22 12-33 12 104 87-114 83 5.0 3.2-74 47
2 13 16 6-30 20 99 80-109 96 34 2.0-74 4.9
3 13 16 5-19 24 100 88-109 92 4.4 2.56.7 35
4 13 17 6-24 16 99 73-110 106 4.6 2.1-6.8 4.6

Table 4 provides a summary of various macroinvertebrate indices within a specific altitudinal
band for ‘control” sites situated in Taranaki ring plain streams arising outside of Egmont

National Park.

Table 4 Range and median number of taxa, MCI values and SQMCls scores for ‘control’ sites (ring plain rivers/streams with sources
outside the National Park) at altitudes greater than 400 m asl (TRC, 2015).

No. of taxa MCI value SQMCI; value
No. Samples 33 33 3
Range 8-36 82-127 2075
Median 20 109 5.0

The full results from the current survey are presented in Table 5.




Table 5 Macroinvertebrate fauna of an unnamed tributary of the Mangamawhete Stream, sampled on 02 February 2016 in relation to

the Derby Rd Landfarm.

Site Number 1 2 3 4
Taxa List Site Code slrgrle MMW000161 MMW000162 MMW000163 MMW000165
Sample Number FWB16022 FWB16023 FWB16024 FWB16025
ANNELIDA (WORMS) Oligochaeta 1 R R C
Lumbricidae 5 - R R
MOLLUSCA Potamopyrgus 4 R C R C
CRUSTACEA Ostracoda 1 R R C R
EPHEMEROPTERA (MAYFLIES) Austroclima 7 R R
Deleatidium 8 C A C
Nesameletus 9 -
Zephlebia group 7 R R
HEMIPTERA (BUGS) Saldula 5 - R
Sigara 8 - C
COLEOPTERA (BEETLES) Elmidae 6 R R R
Dytiscidae 5 C R
Hydraenidae 8 R
Hydrophilidae 5 - R
Scirtidae 8 - C
TRICHOPTERA (CADDISFLIES) Hydrobiosis 5 R C R
Hydrochorema 9 - R
Hydropsyche (Orthopsyche) 9 - C
Polyplectropus 6 C R R
Psilochorema 6 R R R
Oeconesidae 5 - R
Oxyethira 2 R C
Paroxyethira 2 - R
DIPTERA (TRUE FLIES) Aphrophila 5 R R
Eriopterini 5 R - R
Hexatomini 5 R R
Limonia 6 - R
Zelandotipula 6 R
Orthocladiinae 2 R A A C
Polypedilum 3 - R
Tanypodinae 5 R R C R
Paradixa 4 R
Empididae 3 - R
Austrosimulium 8 C C A A
ACARINA (MITES) Acarina 5 C R
No of taxa 12 20 24 16
McCI 83 96 92 106
SQMCls 47 49 35 46
EPT (taxa) 2 6 5 8
%EPT (taxa) 17 30 21 50

"Tolerant' taxa

'Moderately sensitive' taxa

'Highly sensitive' taxa

R = Rare

C = Common

A = Abundant

VA = Very Abundant

XA = Extremely Abundant




Site 1

A low macroinvertebrate community richness of 12 taxa was found at site 1, which was ten
taxa less than the median number recorded for the site and equal to the lowest number of taxa
recorded to date (Table 3). This number was also seven less than that recorded by the previous
spring survey.

The MCI score of 83 units indicated a community of ‘fair’ biological health which was
significantly (Stark, 1998) lower than the median value calculated from previous surveys at the
same site (median MCI score 104; Table 3). This MCI score was also the lowest recorded to
date for this site. The SQMCls score of 4.7 was similar to the historical median for the site (5.0)
and slightly above that recorded by the previous spring survey (by 0.2 unit).

There were no taxa recorded in abundance at this site. Two taxa were recorded as ‘common’
(5-19 individuals) including the “highly sensitive’ mayfly (Deleatidium) and black fly larvae
(Austrosimulium) (Table 5).

Number of taxa and MCI values in theunnamed tributary, u/s of all Derby
Rd landfarming activites, site 1 (MMWO000161)
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Figure 2 Numbers of macroinvertebrate taxa and MCI values recorded at site 1 in the unnamed tributary.

Site 2

A moderate macroinvertebrate community richness of 20 taxa was found at site 2, which was
four taxa more that the median number recorded for the site and three taxa more than that
recorded by the previous spring survey (median taxa richness 16; Table 3).

The MCI score of 96 units indicated a community of “fair” biological health which was not
significantly different (Stark, 1998) to the median value calculated from previous surveys at
the same site (median MCI score 99; Table 3). The SOMClIs score of 4.9 units was significantly
higher (Stark, 1998) than the median value calculated from previous surveys at the same site
(median SQMClIs score of 3.4 units; Table 3).

The community was characterised by one “tolerant’ taxon; [midge (Orthocladiinae)] and one
‘highly sensitive’ taxon [mayfly (Deleatidium)] (Table 5)].



Number of taxa and MCI values in theunnamed tributary, d/s of Derby Rd
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Figure 3 Numbers of macroinvertebrate taxa and MCI values recorded at site 2 in an unnamed tributary of Mangamawhete Stream.

Site 3

A moderate macroinvertebrate community richness of 24 taxa was found at site 3, which was
eight taxa more than the median number recorded for the site and nine taxa more than that
recorded by the previous sample (median taxa richness 16; Table 3).

The MCI score of 92 units indicated a community of “fair” biological health which was slightly
below the median value calculated from previous surveys at the same site (Table 3). The
SQMCIs score of 3.5 units was substantially lower than the median value calculated from
previous surveys at the same site (median SQMClIs score of 4.4 units; Table 3) and significantly
lower (by 3.2 units) than the October 2015 result.

The community was characterised by two “tolerant” taxa; [midge (Orthocladiinae) and black
fly larvae (Austrosimulium)]) (Table 5)].

Number of taxa and MCI values in theunnamed tributary, 25m d/s of Derby
Rd skimmer pit discharge, site 3 (MMWO000163)
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Figure 4 Numbers of macroinvertebrate taxa and MCI values recorded at site 3 in an unnamed tributary of Mangamawhete Stream.
Site 4

A moderate macroinvertebrate community richness of 16 taxa was found at site 4, which was
similar to the median number recorded for the site and four taxa more than that recorded by

the previous spring survey (Table 3).



The MCI score of 106 units indicated a community of “‘good” biological health which was
higher than the median value calculated from previous surveys at the same site (median MCI
score 99; Table 3). The SOMCls score of 4.6 units was equal to the median value calculated
from previous surveys at the same site (Table 3).

The community was characterised by one “tolerant’ taxon [black fly larvae (Austrosimulium)]
(Table 5).

Number of taxa and MCI values in theunnamed tributary, 200m d/s of Derby
Rd skimmer pit discharge, site 4 (MMWO000165)
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Figure 5 Numbers of macroinvertebrate taxa and MCI values recorded at site 4 in an unnamed tributary of Mangamawhete Stream.

Discussion and Conclusions

The Council’s “kick-sampling’ technique was used at four sites to collect streambed
macroinvertebrates from an unnamed tributary of the Mangamawhete Stream in relation to
the storage of drilling waste within its vicinity and the consented discharge of stormwater to
the stream. This has provided data to assess any potential impacts the consented activities
have had on the macroinvertebrate communities of the stream. Samples were processed to
provide number of taxa (richness), MCI, and SQMCls scores for each site.

Taxa richness is the most robust index when ascertaining whether a macroinvertebrate
community has been exposed to toxic discharges. Macroinvertebrates when exposed to toxic
chemicals may die and be swept downstream or deliberately drift downstream as an
avoidance mechanism (catastrophic drift). The MCl is a measure of the overall sensitivity of
the macroinvertebrate community to the effects of organic pollution in stony streams. It is
based on the presence/absence of taxa with varying degrees of sensitivity to environmental
conditions. The SQMCIs takes into account taxa abundances as well as sensitivity to pollution.
Significant differences in either the taxa richness, MCI or the SQMCls between sites may
indicate the degree of adverse effects (if any) of the discharge being monitored.

In the current survey, taxa richness at the upstream ‘control’ site was substantially lower
than that recorded by the previous spring survey and was equal to the lowest score recorded
at this site to date. The MCI score was also lower than that recorded by the previous spring
survey and was significantly (Stark, 1998) lower than the median MCI score for the site (by
21 units). It is likely that the habitat available at the time of the survey has contributed to
these results. In comparison to the previous spring survey the habitat available was
restricted by lower flows and reduced periphyton growth. In addition, a high proportion of
fine gravel, silt and sand substrate was sampled; a less favourable habitat for many



macroinvertebrate taxa. Iron oxide deposits were present at the time of survey which may
have also contributed to a reduction in habitat quality at this site. It is also possible that
upstream activities have caused a reduction in preceding water quality at this site. Despite a
reduced taxa richness and MCI score the upstream ‘control” site recorded a SQMCI; score
similar to the historical median.

The results of this survey indicated that there was an improvement in the condition of the
macroinvertebrate community at site 2, located between the land treatment area and the
storage pits, and upstream of the stormwater discharge outfall. There was a slight increase in
SQMCI; score (by 0.2 unit) between site 1 and site 2 and a significant (Stark, 1998) increase in
MCI score (by 13 units). The SQMCI s score of 4.9 units was similar to the October 2015 score
(4.8 units) and significantly higher (by 1.5 units) than the median score previously recorded,
indicating some improvement at this site.

The macroinvertebrate communities at the two downstream sites (3 and 4) were
characterised by increased (when compared to the upstream "control’ site) taxa richnesses at
both sites. The MCI score recorded at site 3 was higher than that recorded at site 1 but
slightly less than that recorded at site 2. The SQMCI; score recorded at site 3 was
significantly (Stark, 1998) lower than that recorded at all other sites and was substantially
lower than the median recorded by previous surveys at this site. The substrate was
particularly firm at this site which made collection of a sample difficult. The MCI score
recorded at site 4 was the highest of all sites and was significantly (Stark, 1998) higher than
that recorded at sites 1 and 3 and was substantially higher than the median recorded by
previous surveys. The SQMCI; score recorded at site 4 was the same as the median recorded
by previous surveys but was slightly lower than that recorded by the October 2015 survey.

Overall, the results of this summer survey suggest that the activities at the drilling waste
stockpiling site and landfarming area have not had any impacts on the macroinvertebrate
communities through the reach surveyed.
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Sl Prep Dy & Sseve for Agriculung Ao drisd gl 25°C and seved, <2 fraction . [

Hagwy mEes, sereen Qi aairpks, <3mm frechion MAicHydooblon: acid oigiston, 010 -4 o 40 ) 1
fg, Cd, Cr,CuMLPB Zn Hy IZP-M%. =een level
BTEX in Sml by Hesdnpuos GE-ME3 Eolvert eadraction. Hendsoess 32-ME snalyen CES - 010 mgfkg dry we il

WS EFA B2HOE Tesled on as recened samods
eB S 7RD JEERT, S|

Felyeisdic Aramalic Hpdmssrbans Eonication cttaclion, Cildisn o BPE cleanup (F eequiesd], SE- | G090 < 008 mgiog sy we 1
Scresning in Sol BAE Si arahyum (modied U3 EPA 23T Testad on 86
TeCeiEd aarmple
[F B 5708 2008, 2865)
Tl Felraliim Hytrecerbone in Geil”  |Sonicoion estranton in DCW, Shce deavan S0-FID analss 8 = B0 mghyg dry wi 1
LS EF R B0 SEMIE Felroleum Industiyy Suidetines. Tesisd on
di rcaved eample
[ Bis:878E 2805 10734)
TFH =~ PAH + BTEX peplis BOmCEin Erscian, SPE cleanup, GU K GE-ME gnaksis | Q010 - BO mgkep dry 'wi : |

LabMo; 1521180 1 Hill Laboralorias Page2of 3




Text

Method Desoription

Delault Desaction Limis

Sample No

Tiry Mstiar (Erm)

#RlCEdn®

Tt Recoverabie dgesion
Dansny”

Totul Racwsmbis Banum

Total Recowrabla Salcium

Tedal Racirmiable Magneswm

Tina' Racoysrsne Folassiom

Total Recovarable Sodium

Chbege™
pH*

Total Mragen®

Drled al A03°C far 4 Z3ht fremevis 355 mere water (han ok
ary) , grafimaty, LS EFQ 3550 |Free walel removed befone
[arcatsis )

[41:5] salic of sample ) 0 024 pdastium dilydrages wiho-
phrozphate extraclant (L), anessi ty lon Chromatograony, 0
Hausa

Frtric § hydrpehigns aodd digedlien 05 SR 3002

Calowahon weight of sampie | voume of sargle o 20°C
Cravirebic debermirstion

DOned sampie, siead o spechied (§ required’
MiripHwrachiong acad digeshon, ICPME sowen sl 1S
EP#& 200 2

Dod sarrpgla, ganvesd an s pecified {if reguined)
Milletpiiechione ooid dgeston. IZP-ME soess lave U5
EPA& 2

Dnad sampie, sieved ay spenited (il mquined)
Hiric™yorochiono ackd digestas, ICP-MS, scresn level US
Bl 2002

Ornied samgle. gisved m Speohied € required)
MeiricHydiochinne acid digeslion, ICP-445, soreen bl 1S
EPAZI0Z

Crded aarple, sieved as speciiod { i requned)
NancHydmehlre acid digeaton, KPAE screen lovel US
EFA 3002

tom Chromistegrasdy delammneton of 25 potas s phasptshe
sl rac| ko

12 v i | wealed miumy folioeved Iy polorisoemnelric
delermen ation of p&

Cataivtic Combustion (300°C, OF), sapsrasion, Thermal
| Sordustivity Detecior [Elememar dAnalysar]

010 D8 & reed 1

02 piml at 2°C

0.4 mpficg ary =t
100 mghig dip wi
4 gy dry wh
100 gy dry wt
4 mpfeg dry wh

Fregkp dry we
01 pH Unk=

0005 g1 ey

These samples ware coflecied by yoursehes [or your agent) and analysed B8 recaivad ai the laboratary

mRMples are heid a1 the laboratory efler reparting for & length of lime depending on the preservetion used and ihe stabisity of

the analyles being tested.  Cinca the glo

tlient,

This repart must net be reproduced, except in full, without the written consent of the signateny.

4ra Haran BSe (Tech}

Client Seyvices Manager - Emeranmantal Divaan

Lab Mo: 1521490 v 1

rage penad is campleted the samples sre discarded unlass otheraise advised by the

Hill Laboraiories

 Page3of 3



"'t, Hill Laboratories

% L.n..'_f BETTER TESTING BETTER RESULTS

B J HI Lenorebonies Limited | Tel 64 7 858 2000
i Chyde Sireni Fax =64 7 B53 2000
Pineale Bag 3005 Emall mal@hilahs conz
Hamilior 3240, Mew Zealand | Web  www hil-lshe coong

ANALYSI.S EEPDRT Page 1 of 3

Client:  Schiumbearger New Zealand Limited

Contact: R Herry

Ci- Schium berger Mew fealand Limded

P Box 7100
Fizroy

NEW PLYMOUTH 4341

Sample Mame: | Faddock 82

28-Dige-20 5

Padoock &4
JE-Dec-2015

Lab Mao: 1521188
Date Reglstered: 08-Jan-2016
Data Reported: 18-Jan-2018
Cluote No; ada7a
Drder Na: M1BE000TIA
Client Reference: Soil
Eubmitted By: R Hanry

Lab Masmber:| 15217889 ‘EZ1188.2

il Tieln |
Dry Matter g0y as e 1] B |
Densiy* pil &l 30°C S 0¥y =2

Totsl Recowemabke Barum Mgy dry Wi 5i a8

Total Repretabls Sodim gy dry W L] 850

Hpay Mataks with Mereury, Seress Lival

F T T p— mghp dry W] <2 FE x

T oial Feeousrsse Cadmium mgkp dry el o [Lagm -

T vof Reeoueratia Chramum mgekp dry wd E & , =
T'oial Recowerabia Coppe mgikp dey i B 47

Tatu Recovmrabin Lead myikg dey v &0 Bl -

Tatsl Racovwerable Mamury mgikg dey wi <ol =010 -

Totel Raconmble Mcke mglig dry wl 3 1 - =
Total Racovmabe Dnc mgilg dry v 38 i2 = =
BTES it Soil by Hendspaoe S-S

Berzens kg ary wh =038 < 144 =

Tl kg dre wt = 108 =i 14 =

Elyienzens gy dry wt =00 =1 44

miSp-Sylene gy dry i <8 <03
| B-tlensy mgkp dry et o (e =14
{ Pofmpoie Acomate Ryirecarhass Scresnng in Sal

Araniahiiens mgika dry wi < A0 « {1 - -

Acanaghinykne mgkg oy wll <00 <008 - -

Amhracang mafeg dry wi =004 < 00§ -
Berzo{ojanthmoone Mg ory w < 0,04 <D 0g " -
Berco|o|pywens (BAF| malig crywe = 10.04 % 008

Benzojbfluoranthens + Baega]]  mpfo oy wi « (1.0 = 008

Tiaranifcs

Benzolg hijparylana g cry wt < 004 <008

BenzaxPuictanibsns mgakp oy et = 0 0 =302

Cnin e magikg oiny wi i el = 00a

| Debanzofa Kjanihrasere gk iy wi < .04 = 0 08 -

Fluoranf i mglkg dey wi < 04 = 008

Fluorans mgfhg dry wi = 004 = (.08

Indencdd,2 S dlipyweno ingikg ey vl = 004 <[4 -
| Haphihalsse i ey v « 47 = fid -

Fhafmstene g ey v < [1.048 = 0.08 - -

Py gy oy < L. = LB -

we | ANZ

?‘ ACCEEDITED LABORATRY

This Lebors oy i eCisedilid by Infe retonsl Acsredistion hew Tesfand (EMZ), wihich reprasants My Jealard in
Fa e mstional Lagaretory Accredimbon Cooparation {ILAC) Throigh the (LA Ml Beocgriton & isegemant

(AR A) e poonadilpton fe inbirmafonily

The basty reported hetein Fa ve besn perfniiid 7 S0Sras e with e lames of sccsdialon, wthe espapice of
walin mearked *, whnch are nol socrecibed



Sample Type: Saoil

Sample Name: | Paddock &3 Faddock B4
28-Dee-2015 ZEDag-FAE
Lab Numbsar: 1521108 1 PE21 1882
Total Febralaum Hydrocabens in Soil
cv-co malkg dry wt ] =10 =30 N .
cil-CH maikg dry wt <20 < 80
CAE - C3E ks do wl 149 170 .
Total Fydrocorbone (ST - 236 mpikg dy 141 ima 3 . ;
$5211BB.1
Fadoock B3 FA-Dac-7015
Client Chromatogram for TFH by FID

W 152 717188.1T nom. fmanipui el
= e oadorm [T L] T Lrvrm D

T v — L L < | i |

5 |

K | | |

T
a

-
5]
a

15311E2 7
Faddock 88 38-Deo-2015
i Chromatogram tor TPH by FID

— _ e e et S R e SR

B "EIIAN.T mom e oipimel) L L I T T e ) FhiEET P FrE3sETRIHGESG. 11
| — 0 S— — BT e — L —— = = T DT |

=m0

10a I

no | J‘w‘

| Lol
- 0 L R .

Analyst's Comments

* It showld ba notad that the reglicate anatyaes pafarmed on his sampie as part of our inhouse Quality Assurance
proceduras showed greatar vanation than would normelly be axpactad This may refliect (he heterogensity of the sampie.
The averags of the resulls of the replicale analyses has been repoded

2 Bulk Density,

SUMMARY OF METHODS

The Fellowing tebisde} pren o srisl deaceplan of i nehodu $Ee I BORAEE P onlpees 0 e, gl T deiadion mifs pren bt oo aininabis @ 0 iy Can maes
Do gubais vt ey b haghar Far indivicunl aamping whooid malficeani warvph e avalabls a1 1 i sali i Dt Ofues be i doreg e iss.

Sampla Type: Soil
Tt Wethod Description Dafaul Dedection Limit |Sample No

Lab No: 15317188 1 Hill Laboretesiss Page2 cf 3



Test

Henvy Matas with Maseury, Screnn Cried samp

loranl

BTEX in Soil by Heatpace GU-MS

Polyeyclis Argmabc Hydioca: bons
Serpening in Sob

Trlal Felrabsim Hydracaracs in 5ol

TPH = PaH « ETEX prafile
Doy Wlatke (Erve)

By’

Ting Fecowerahke Barim

T Recoyerabie Sodiam

athed Desariptian

Default Detection Limit | Sampe No|

Ie. = Zmim froobion.  ManoH acd
digasien UE EF& Z00.2 Gomples wih MES Regaioa 10F-
ME moreen leved, inferferancs removal by ineto Energy
Cescrimiration & requbad

Sotvant axirachon, Hasdspace GC-ME analysh

LS EP& BME0E Tesied oo o2 recened samiple

[KEl= STa2 200687 2858|

Sonication exmacion, Dlution o SFE chesrup (il mguied), G0
WS B aralepie Jrodified LS EPA BT Tested oman

| receteed sampie,

|KBIs 5786 2805 2585]

Snnication sdmction in DCMW, Silica deamip, GC-FID analymn
LS EPA BD1SEME Fatroleum Indusiry Guidebnes Tesied on
AE mecsivad ampls

[RBIs ST RS 2H0E, 10T 4]

Sonkcaton @xtaction, SPE ckanup, G0 & GC-MEB analyais

Dviead gl W0°C B 4-E80 (rerewes 3-5% mare wsle ke ar
dryh , graswmetry. LIS EPA 3580 | Froa vwalsr removed bedors
anakyis )

Caleuation weijhl of sarnpls ( vwolame of samgle o 2070,
[raemetic detemmration

Doy Bamipd, @ e B apecfied {if regured)
Herosyirechiono azid digeston, ISP ME scress lovel UE
EFA 0 2

Chien sanmipde, sy &8 Speciied (i requined).
HMEnoHwirechione axid digessoh, ITPAE orasn |l U8
ERA O 2

B0 - A mgikg dry wi 12

0.08 - 0 i mgfg dny v 17

0090 0.08 mpgdrywt | 12

L

B - B0 myfug ary wt

-2
12

010 - 80 mghyg dry we
Q10 g 0y as o

0.0 gl w30

0.4 mgakg drywt

Al mgikg any v

Thase somples ware collocied by yoursalvas for your egant) and enalysed ss racelved al the [abaratary.

Jarmples are held al the laborglory @fler reporting for a length of time dependinrg oo the preservation used and the stabifity of
the analyles being lested.  Once (he starage perod is complated the samples are discarded unisss cthensise advised by the

client

This rapors mues not be reproduced, axcegt in full, without the witten corsant of he signatary.

Aam Meron BSc (Teoh)

Client Services Manager - EnvEcamental Diviimn

Lab Mo: 1529188 v 1

T e

Pagedof3
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BETTER TESTING BETTER RESULTS  Hamifion 3380, Mew Zegiand | Wab  www.hilishs con;

ANALYSIS REPORT Page 1of 3

Client:  Schiumberger New faaland Limited Lab Wo: 1621189
Address: PO Sax 7100 Date Registered: 05-Jan-2016
Fitzroy Date Reported:  14-fan-2016
NEW PLYBAOLITH 4241 Quote No: METE
Order Mo: B GEO00OT 24
Client Reference:
Phone: |05 755 0037 Submitted By: R Hanry
Samiple Mame: Paddock 83 Lab Nurmber 15211809

Eample Type: SOl Mixed Pasture (51)

Anulysls Loval Fowind,  Mesdium Sange : Medinrm

pH ph L £7 T

Wilume Waight PATIL 07T Q50— .00 ?

Solutde Saks (Flek) = < {105 oos-oan

Chlonde kg =10

Total MEngen W (il 030 -0 EQ ﬁ

Tola Solulis Salls® mgiL 1289
Elpebrical Conguctty (Sat Poster maSiom 02
Hirale-4 |G Fambept mgiL 16
Ammenium-h | Sat Pasie) mgiL 2
Phayphorue |Sat Posta) mgiL -
Polassiom (Sat Pasa)® mgiL 7

| Cafcwm [Sat Pasial® mgil i |
Magnesium {Sal Pastal mgil 2
Sodium (Swl Pasin}* gl 4
Spd um Bk erpien Ratc oz

The ssun nutriond graph companss the b furd with refwerce nispretlion kevel, NGTE. N 1 8 poran (hat e comect SEMpe ee be mempned. ard that 1
tecommerded SIMOENRG procedute hem been Wicwsd FJ Hl Labarstories Levied diss net secesl smy nespose by 430 (he rEsiiing tms of the indermalion
WNE Acoreditmion does nad sy be commsms and imepretstioms, | e the Fangs Lowse’ ord suboequact g

- 1L4C-RRA} dhis soorediation |s inbenalinediy rscogniced
T TP il racoded homon b hesn perleimes in scoomsnce sl the e O @ etekon, wilh the eszapion of

Can ACCREDITED LABDRATORY  lesis manked, wnich ans Aol sceradead

Thin Laboratory b eerachiod by Intnratons Accrediation Mew Zrelend (IANZ], which Ieprsents Sew Sestand in
@ e libwrnalions| Lsborsloey Accieaianen Coopesation [ILAC) Thiough the ILAC Mt Recogritan Bnisrgas s



) Hill Lrhovaieries Limiled | Ted o547 855 2000

W Hill Laboratories ‘&= &%

AR BLTTER TESTING BETTER RESULTS  Homion 3290, Mew Zesland | Wab  wwwhillaze conz

ANALYSIS REPORT

Pago 2 of 3

Client: | Schiumberger Mew Zsaland Limiled Lab Mo 1521189
Address: PO Box 7100 Date Registered: 0f-Jan-2016
Fitzroy Date Reported:  14-Jan-2015
MNEW FLYMOUTH 4249 Chuote Mo 24070
Order Mo MAESO00T A
Client Reference:
Phone: |06 755 0037 Submitted By: R Henry
Sampie Narme: Paddock 84 © Lab Number; 15211882
Sample Type: SO0IL Miwed Pastura [21)
Aunaly s Lovel Fosimd Medisim Fange
pH bH Livies a8 SE-82
Vielurme Weight L 0ap 060 =1 00
Solubie Sahs (Fisk) a <005 GaS.030
Chileside mgrkg <0
Tobal Mitregen % 54 L L R Ty
Tolal Soluble Salis® mgi, 4
Elacinna Conducbly (Sal Pesis TS ot
Tdirate-t (Bl F bt L 3
| Ammonume | Sal Paste)® 13- 8 z
| Phosghorus |3a] Pasie) mgiL 1
Fuarsium [Sai Pasie) mgiL A
Cakium | Sat Pastel” mgiL 7
Iagrsmium | Sat Pastal® mg'L i
Sodium (Sat Paglal® il 4
Sodium Algarplion Rsto 4 |

Tirm abore nutient graph companes Fe beveld fuunel with 1elerance inperpresatan iale. HOTE iy inpitars 1t the coeves SampiE fype be aemgre. ord that the
recommanded cisphng provedune fop been fokiend B H Lebormonies Lisded doss nst oot afy iesporm b Hy for e Fesiing ue ol thie informadon
LANZ Acoreditation does nel spply o somments o irsrpimsions, e e Fangs Lrests' s sursag s srps

Lab Mo; 1521186 v 1 Hill Labomtories Pags 2 of 3
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1 Hill Laboratories

BETTER TESTING BETTER RESLULTS

ANALYSIS REPORT

Cient; | Schiumberger New Zaaland Limited

Address: PO Box 7100
Frzray

NEW PLYMOUTH 4341

Phone: 05 7S5 0037

S J Hill Laboratores Limiled | Tel 54 7 858 2000
1 Clyde Smeet Eax  +E4 7 A5 200
Frivaln Beag A0 Email mal@hildshs coong

Hamdion 3240, Hew Zestand | Web  wwa hilllsbe cong

Page 3 of 3

Lab No: 1521189
Date Registerad: | 08-Jan-2016
Date Reported: 14-Jan-2016
Quote No: 34578
Order No: MHSE000T3A
Client Reference;

Submitied By: R Herry

SUMMARY OF METHODS

Tha keboerg ftobisje) gieas & bis! dess il gl [oe enlbois v b cooche Eon asabyuax b chie pob The dFeeEos BTds raon bebm e thom afamed’s i 6 et ssly cAST maln
Dol imib ity Wi oty b P ighan o radivtdul aavnpies araaii? Fed T w1 sarnpls bor svadetie, or e mori renerss el dAETS b6 6B furng enetyes

Tast Methad Descripgtion Cefault Detection Limit [Sample Mg

Bampha Ragelhebon” Saivrpies wire regishared a0c0nding bo nstrucons recehed - {2

Eod Prep Dy & Grmd)® Adr ded 2t 34 - 40°C peemight residual mesiure S aly 454 - 13
and i feid 1o pata (Frough 8 amm sonosn

oH 1.2 (vt sod wiwler Blirry Todlovsed by polembomietne 01 pH Unis 1-3
detareinatisn of pH

Tkl BEragen [Durnes combuslon 008 % B

Solubke Sabs (Fiakd] 1.5 sowarier exdraction Solowed by polericrelng determingtion -1 1-2
of comductivily, Calgulaled by EC | mSfom)« 0,36

Chionde Sahsrwied Calcum Seiphaie extraction falowed by 10 mp'kg 13
Polertiometric Thraton I

Tatat Soktde Btz Smlurated Faste exiraction folkswed by pobenfumedic 1.0 migi 17
conduntrdy dalermraian |25'0)

Electnical Condustrady | Sal Paglei™ Smurated Paste serpcion lolireed by poinmlismetnic 0 1 mSem 1+3
cond oty debsrrinabas (2552

Mirals-b |5 Paste)’ Sacurslad Puibe edreciion Iolraed by Saloplade colorimesny 1 il 1-9

AqmeniumeN {Sat Pasbe [ Satursled Pashe exdrachion Rilowsd by Beribelal ol 1 megiL 4.3

Phcephais [Sa Pestel Bslurated Paste exdraction foloasd by ICP-DES 1 mgiL £33

Poizssium [Zaf Pasiai® Sahrated Pasle edracton fallowed by ICP-DES 1mgh P2

Caloaim ( Sat Pastal | Eoturated Paste ednaction followsd by i2P-OES 1 gl 19

Magnesium (Sat Pocse|” | Saturabed Faste exnacton Nailowed by KO P-0E5 1 mgl 1=

B [ Baf Faale)? dimuraled Paste schacion fofowsd by ICF-0ER 1rmgl P

Soa T Abeplion RaSo [Sa5 Calzubaias Fom he sofium, cakium snd magnstiuim ma 1.3
delommined on @ Satunated Paeby adract

Wi Waight The weiphlivedume mie ef drmd, ground sadl 0o ginl 132

These samples ware collectad by yourgebes (or your agenf) and anslysed as recsived of the lnboratory.

Samplas ane held at the laboratory afier reporting for a length of fime depending o0 the preservation used and the statilty of
the analytes Deing tested. DOnee the storage period is complated the samples are discarded unless olhansise scvised by the

Glant.

This repan masl not be reproduced, except in full, without the witten consend of the signatary.

Shelley Edhouse

Cudfity Ansuranoe Coordinater - Agnculies Dwsion

Lab Ne: 1521188 v 1

Hill Laboratories
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1 Ghyole Sireel

Privale Brg 1006
Hamitan 3240 New Zedand | Web  wwwehildabs.conz

R Hil Laboratonies Limitad | Tal 84 7 BRE 2000

Fax <54 7 855 2000
Emall madi@hilHabs.conz

ANALYSIS REPORT Page 1 of 2

Cliamt:  Schlumberger Mew Zealand Limded Lab Mo 1681410 i
Contact: Fuka Te Moana Date Registered: | 02-Apr-2048
C/- Schlumberger Mew Zealand Limited Date Reported:  14-Apr-2015
PO Box 7100 Quote No: 31151
Fitzray Order No: M1 EBO0Z004
Wew Plymouth 4341 Client Reference: Slormwater Anaiysis
Submitted By: | Heny
sample Type. Agueous
Eu'np-ln- Mamea: | Surrey Ho EWd  Sumey hd 5I2 Suray Bd SW3
Qutlat Downestream Upstream
At hai-2070 3 Mar-20148 It-Mar 2058
Lab Mumbar 130T 1S0Ta%02 15514103
Indhadug Tests o
Freg Amimees™ Qi 1 Chie] Tempsraiee < [ = - =L =
o B Linite a8 - . s s
T'olal Suspeced Solids e 10 = . -
.Sumnhr Tempermne” L 20 = = = =
Tenal AmmeEacah a'm! LR - - - -
Cabaraceos Bochanical Coagen g Oyim? - 43 <3 1 )
Cwmand |[cBOD.
{3l and Grasss m’ = - - 2 2
Chiwes, Froe & Combined
Free Chicone. i 006 = T : .
Comdirwd Thiding giTTe L3l ] - . " - |

SUMMARY OF METHOD

They loficnetuy fubloe) phvem o brisd dhencsipbodn of lle maficde aied 15 wsedul e asakses ko this fobe Thas dewsctios B o beke g lhooe alletable 1 @ ekl Sk nili.
Cuteteirs: kel rosg (s e e o archvbd ol e shouid masdicimi marmods be sendete, or e mairh reoeres tha dimons e perkms doring sk

Test

Matkad Descriptics

Dafault Detection Limit |Sample Mo

| Free Ammona®

Chiding. Fres & Cornbined
Faltratior, Ling e powed
P

Totad Suspeed Selds

Gample Temperstrs®
Toodal s posd-n

Cateransms Bochemical Ceygan
Dremand {cBODg)

il mrd Groesa

Calodaten fram MHAM, pH, Tempsrature [(Taloushons wesag
on duts for dmbiled wks ). A1, Table 337i00%1 22 ed 2013

DPD Cofonmatis
Sampe fitrabon fugh D.dSgm memEeana (e

oM msler APHA ASCOCE* B 33764 2012 Wby It el
it 0 achverve the AR H A Masimum Storape
Recommendahon 106 1his lel 115 wen) whan eemnakes ar
ana!ysed upon recspl ol (e Ssharsiory, and not in the field
Fiirston veng Whalman 2348 AH, Advantec GC-50 or
equivalens tHers [normingt pors sZe 1.2 - 1.5, gravimetnie
daterminatien APHA 540 D 32 ail 2012

Sippiasd By cusiomen, oharwvive 207

Fitamad spmgks. Phenoltppochone colonmesnd. Disoweis
Analyssr, [MHe-MN = HHg=-M = NHi-N} APHSA SBM-NH:F
mcadied Troem el aealviie ) 227 ed. 2001

Inpubeton 5 cays, 30 meter, nrficaton inhibeor added

didctinre, geeded  Ansyned al il Labomlones - Merobobgy: 1
Clowr Place, Hamiton. APHA S210 B [modited) 22 ed, 2012

Semple Miaton hrowugh Titer ald, Saehiet asfiraciom, grasimatic
dwsmminetaon of edracted OF & Gressa APHA BI200

rdhedf 22™ sd 2012,

0000 gir® s Citent 3
Tempenabure

0205 gimd 1
= |
b4 pH Uinis i
B gim? 1
ai0ns 1
RUERTRY'E i

2 g Qg 73
4 giry? 1

AT
A
.iﬂ",_ ik
T

L ACCREDITED LABDRATORY

Jai ¥

This Laboraior j ks eoonasiked by miamatonad Aceneciiaion New Tasland (ANT), whes repiakents bew Jeabne in
the Intermrfions! Lshomtory Aoordtofon Coaperation (IRASH TFwouph the ILAT Wufusl Fecogniion Samanpe e

(LAC-EAR AL il poorsdlinion = imematonaly e

Tre tmeis reporied hersn Bass bean priormed 10 soooesanoe wikh e lerns of accrediation, with ihe moephor of

fmnlm marioed ¢ which are nod pocned ibed



Thess samples were callested by yaursebees {or your agent) and analysed a§ racelved st the baratary.

Samples are hald at the laboratory after reparting for & lengih &f Sme depending on the preservation used and the siabday of
Ihe anabytes baing fected.  Cnoe the storage paned e compleled the samples are fizcarded unlass olhansise advised by the
Clent

This regar must not b reproduced, axespd in full, withaul the witlen consend of the sigratony

’

[

Grabam Corban MEo Tecoh (Hong)
Cliant Samvaces Manager- Ervitenenenal Dagmns

LabNo: 1561410 v 1 Hill Laboratarios : = Page 2 of 2
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Hm Laboratories

BETTER TESTING BETTER RESULTS

ANALYSIS REPORT

R J Hil Laborabones Limiled | Ted 54 7 858 2000

1 Chyde Steel
Private Bag 1215

Fax

Email madigihl-be cans
Hamiton 3240, New Jeaang | Wil wwe hidsbe cang

<64 T B 2001

Fage 1 of

‘

Client: | Schiumbargar New fesiand Limiled
Contact: R Henry
Ci- Schlumbergar Mew Fealand Limited
PO Hox 7100
Fitzroy

Mew Plymauth 4341

Lab Na:

Date Registerad:
Date Reported:
Qunta Na:

Order No:

Client Referanca:
Submitted E::,l

1 |sub-sampde far 2 [sub-sample tor

1581561
28-May-2016
24-Jur-2018
1417
PATSEO0Z23A

R Her!-l_'yr

Sample Mame: | Swiey Road Coll Suney Road Cedl q

rganics]] worganics] [
Labk Mumber;| 15915814 1516815 i
Ingiadual Tesls o - |
Tolal Arswnn® gy & revd GE ad = x = |
T olnl Barwm® mgkp & rovd 280 441
Toded Cadmeam® gk B rovd o1 0.06 -
Tl Caicrm® mgkp = rovd 22,000 25,000 -
Total Chicrmunm® phy ey ol 1B T8 = = H
Tobad e iy e red 3 8.0 - - z |
Total Lead® mgikg & rovd E4 e - - |
Tobei Mercury' sk e rewd | 102 83 . . |
Toksl Mizkel® mgikg = r\nd! Bud E4 - - - I
Toba Postaiaium® ma'kg & rewrl 1410 AN - - -
Totsd Zing® mikg & e 45 26 - - -
Chinde™ moky s rewd 2400 4,200 - 5 =
Total Nirogen® 300G & rovd =12 L - .

sAmpe Type: Studpgs

i
‘

Sample Mame: | Surey Rosd Cell Burney Read Tell Daeby Rioad
TiR-Apr-2076 2 2-Ap2016  20-May-2078 200
10 1 02 pen i
Lab Mumbar: 1oB1561.1 1581961, 1ERTEEY. 3
Ingradual Tests
Erry Wt ier ol Glg a= mwd 52 al &5 - -
Danuty® gl s 20°C 1. 1.0 1859 = E
Talw Risivnals Barkem Fivg g iy vl - - 2800 - -
Toinl Reoovembie Calzium mgheg dry Wl - 120 000 - -
| Totnt Recosrmble dagnegium mpg oy we 500
[ Totw Recoverbie Potassism rrgheg oy wh 1,540 .
| Toitw Recoverable Sodipm mgfeg ary vl 20
| Cricnde igfag dry wi - > 480
pH* pH Lirvies - (=1}
Tokai Moo gro0g dry wi ooe
| Hanvy miats, wersen A,Cd Gr GNP 2n Hy = et
Total Recoveratle Arsenic kg 4y wi ] E 15 = B
Totsl Recovestle Cagmium mokg dry wi < s 013 = .
Tolsl Recoverable Chanmiim kg dry e 2 : BT = .
Trlsl e overshies Coppesr kg dry wl - . a7 - -
Toba Recovenadie Lead mgdkeg dry wi = - LLER = -
Trlal Racovenabia Mancury mgskg dny Wi - - < 00k = =
Total Racmnam Mickal mgikg dry wi 5 - a5 E :

Thea Labcriory s

{rmd by I

el Accredintion New Zaslend (MKTG whizh represents hove Zeslond in
thi infeeredoral Labo mtcry Aotsredian n Coopannon (ILACT  Throuph & (LAC R Fsoogniion Srangem sn
CRAC-MRA) v et dabon i rkerrl orilp racopn e
Thee ienin negesiied herein v besn pedonmed i aeoordancs with Fe tenne of s edislion, with e eoeplion of
tesis marked *, which ase nat aocmelied




Sample hasme: | Surray Road Call
1 18:az02010

Zumey Read Call
2 E-Apr-E01E  pl-Ma-2016 & 00

Darby Road

1:04 pm 400 prn o
Lab Numbar 158166511 15G18ET 7 151531 3
Hegvy MmEes, soreen A g, CrCaMUPE Zn Hg
Tofal Recmaratie Jnt myig oy W - a1 —
RTEX in Sl hy Feadspacs Go-NE =
Benzane gty Wt GET oz 012 =—— =
Tobsora ey doy wl pas 0.2 <f42 s
Ethyleraanse g dry 'wd 024 w0 <112 -
i e Kyl Mg dy el 10 0.5 = {3
w-Fylne mgig dry wi 0.37 nz = {13 :
Polyeyoho Avomatic Hydrooerbors Screeting in Soil
Aceraphihans mafhg oy we =08 <08 <4
ACerapratpbans mpfkg oy w c b < 10 <4 -
Anthracens iRy W s = 0§ <04 -
Benzojaamhracens Mg Oy W =5 < {8 =04 -
Benealalpyrens (HAPS g dny wd <5 < {6 < O -
Benzafofluorenthene + Benzof)]  mg%g dy wi =04 =06 =04 -
flLiararifeeg
Banzdfig n ilperdens mgrkp dry Wi =05 <08 <[4 -
Banzadk Fluchmiens miikg dry wi <05 = 0E « 04 i
Chrysena migikg diy v g5 « [1H =04 -
Dibenzo{m b st hracsre mgikg diy Wl A5 w 0f w -
Fluaranthens migihg dey < &5 0k =04 -
Fliamne g oy W <05 < {8 w04
inderd 1,2 3ec_ 0 )pymane g iy Wi w5 = {if =4 -
Maphihaiens gy iy -] B LN ] -
Phammihrene ey Oy wi frf -] 44 e -
Pymane mkp diy e €05 i d o 0d =
Tots Peroleum Mydrocarbons in Sal
CT-C4 mppkg dry e BEQ 400 % 110 .
C0-G14 mky dng wt 167000 174,000 N ] -
[ O mgky diy v 000 130,000 B 000 -
Tokal hydenoarhons [CF < C36) mgikg gy wl ATDD00 H10,000 80,000 =
1501561 .1
Surrey Road Cod 1 19-Apr-2016 100 pm
Chanl Chromatogram fof TRFH by FID
[ tEnAmRt Y pom mmesmiiad] ieenan Geieh daeita ey, Daakies TEH G0A T TR LOGEE 3 TS
P : T T 1 - = T =Trh | l!' e ] T T T
g | : . | |
1 | | |
et i
| | I
| i |
i [ |
ana | i [ ‘
FEDT l
A4 ¥ . H |
L] Ll i m ! ii“. e | =
LR =0 L) [T oo 10 o

LabMNo: 1599561 v 1

Hill Laboratones

Page 2 ol &



AEIEEL 2

Cirert Ghromabogram for TRH by FID

S
s
AR

Sa=at

bl L
!.

L A

| |
[ |
il =) 1
|

|

00§

Buiray Road Cell J 30-2pe-3016 1.00 pm

W A5 50 & ns (fraeHpueatea) LﬂiEF.n 8 S s L I e B T R
e i S e S - e mace |

= et e L - |5 S

e R s S TR - [ L]
S e .

1 a ImT

159156713
Dby Road 20-May-20006 2:00 gm
Chierd Chromstogeam for TPH by FIO

EL-1

W AR SR [ i e o] Drm e Tedl S g v o iy E2 it 1 P el L T P
| s s — (s WA | e Fa [T |

lg::ll}n-.-._lm-l MOATF JiE1n
T 1 1

- Il

THlER 1
Il

|

L=t i)

41 1T

* Refative Density, Wabar,

Apmendix Mo 1 - IPL marsury rasuits
Appendix Mo 2 - 1PL marcury fasulld

i was obseread that the container for sample 158158113 was not comgpletely flled Wolalia bes may have sccurmed due 1
the headspace crealed in the container

SUMMARY OF METHODS

Thes Wofwalny disin] ghen o Sisl el phon of The PRIO0E £ W0 GOl T anawsss IF (A8 ol (1 dekecties) lenis prom Bobos am Biose s sble = » rliitcy chas makic
Cwinchon brrde oy be bigae Ge sl eaqdee. ol vl el da vl et v lobile, 4 0 P Svd o maldon Tl diudmrel b pabosrinsd dasog nea ks

Tast iethod Description Default Dotectian Limt [Sample Mo
Bshing and Agua Regie diges Aahdrsg in Mulhs Bemace. Aqua Fegis (RO digesten - -, |
Todal Arseric® A Repgia Digestion, ICP-MS 1.0 mgfeg as rovd 4.5
JTﬂu.l Banum® Aopsa Regia Digestion. I0PAS 02 rog iy A rowd 4.5
Todal Casmier Agsa Rogia Digastion ICPAE 0,05 presthsy ae few 4-5
Totnl Cadehrm® Agua Begh Digestion, ICF-ME B g B s 45
t Todn Chonrmium® Anua Rege Dugeation, ICP-MS 1.0 mighig as rovd 4.5

Lab Mp: 1591561 w1

Hill Leboepiceies




Test Mgthod Descriplion Default Detecton Limit  Sampée No
1 Todal Copoer” Aguip Frege Digestion, ICP-MZ. 1.0 mgfg o revwd ]
Lfimii ™ Anue Fega Digestion. 10 P-MS 0.2 mging 25 rovd 45
| Totsl Mearcun® Aquss Rega Digesiion. reouctan wih Tm Chialiga aneivss oy 20 upihg as revwd 45

femic Fluceosoanps (PS4 MHibnum Merfin Subcormocied o

IPL Lt BMNC 080 - Mathod for ithe Detersenation of Ut Trace

Mirsyey |n Hydeeutor by Millan L Wackn
| Tetsl Higint* Aqus Regia Digastion, ICP-MS, 1.0 mpfig as rowd 4-5
| Tolal Pabis ginm® (#Aqun Fegis Digestion, ICP-ME. B0 mpfgan o 4.5
| Toial Zing® '-"q'uu Ragis Dugestnn, ICP-W5 2 gy @8 il L]
l'i.'pl'l-lll'.l'ltdn:-In Ol Wiaber S ion® Exlracton of chionde using aiid FEGehd] mex Bk Iltalon of T g & o &5

sivar ritrate ogomsl potessium Heosyanata In-Hxse methad

Based o Wogels manganic Anghis

0135 gfl 00g as rowid 4

Tots Miroger” Cataktc Combuston (9207, C2), weparaton, Thermnal
Canduitpdy Delschor [Elenentsr Analyner]

Somple Typo: Shedgo

Tl fdmthod Deecription Duef ik Dataction Lenid | Sample Mo
Efrwitnreninl Salids Sampls VA dned al 3%°C and & kesedd, < fiaction - -3
Preparation Lisad For sample praparstion
Kay contain s residueal moshuns coment of 2:5%:
2l Prap Dry & Sheve Tor Agriculune dred 81350 and seved, <ATm feEcion - 1-3
Hiaaay Msnats, S Do gample, <zrmem lracten, Mlis™Spdmohions s digeslinn 14 - 4 regeRg dry wi a
fis Cd SrSu, My PB Zn HY IZP-ME srreem lmsal
BTEX in Soil By Headigecs GE-MS Eolvent eedmarcton, Headspace BC-ME anavals Q35 - vl mgig diey wil -3
US EPA 508, Tesled on be recened sarmple
[WEe &7 B2 25607 SE28
Piyryele Arcrratic Hpdracdibors Sontceion evraction, Diution or SFE cesrup (il reguined], G0 | 0070 - 0.05 mgfg dine we 13
Soremning b Soill P B sl (rmaifead LS EPA ERT) Tested a0 =
recesved sample
|KBas: ETEE, 205 JEE]
Torna' Patreliam Hydmocambsss in Bod® Sonication mdraction in DC MW, Skea clearsip, GO-FID anaysis B-&0 mpig oy el -3
L5 EPa, 501 SEAGE Petrdeum industry Guidedines, Tested on
as recaked saspla
1|HE|1.5?H.213!:'!5, 107 34]
TPH + PAH + BTEX profile Sonimaban sxtraction, SPE dearup, SO § GC-MES analyss L.0tE - B0 mphp drywt 1-3
Diry Matiai (Eeeci Drsed &t 103°C Tos 4-220% remoses 3-5% eno o widat Tran e 0.10 gri 00y &= rowd 13 |
dryl . pravimedny. LIS ERA RES0. (Frees wster removed befomn |
mrcakysin)
e IC e { 1.6} ratic of sampile |ph 0. 020 poims sum diydrogen oo - ]
phispheis sadractord (mbL) @nalpsis by los Chiometograshy. In
Houss
Todal Fecoverabie digesticen Hirig ! tydroshiorw ackd dgeson LS EPA 2002 c 3
Cenaity* Calculntion. weight of samole | wlume of sampie a; 20°C DCZ girl. ml 204 13
Crandmadnic deferrnralon
Tols! Recoverabie Barum Dified Same, & kyed &8 Spadied |4 isguded) 0.2 mgikg arywt 3
MiriaHydressions geid digestion, 1ICP-MB, scresr Il UE
EFA 02
Teil Regorearable Calcim Cirbesgd sl e, sy &8 apecied (i reguredl T ik dry Wi 1
T pdrachinne aeid Sgaiion, ICP-MZ, demen el U5
EPAICO 2
Tolal Recoverabie Magnesism Crooprd il e, weirvedd g wpeemn Dl (1 resaresd) A0 g dryg el a
Mty rochione ackd digeston, ICP-WE, scman lwml L1
EFA D02
Tolal Recirwabba Folassium Drviesdd maimple, peved as spesiled (il récuired), 100 mgiy dry wl a3
Hrh1I:IH:|ierEI'I|:l'I: Brid digestor, ICP-S1S, soeen level US
EFA 2002
Tis! Raccyerabie Socduym Drisd sarmple mipwed os apecied (il recuired| A0 el g dng e 3
MrnciHydreohione acd digesbon, BOP-MES, sorpendesel UE
EFA 3.2
Craaride® lon Chramatogeapty delermination of &5 poiassium phosphae = maghg Ay 3
i raction
fiH" 122 [wiv)) sl - weater sluny fofowed by pobentiomatnic (LY o Unfy 3
Aabir mrisestinn ol pH
Tetal Hdmgen® e Corrdaglion (RO0CC, OF) dsgparafien, Thermsl D05 gt 00g diy v a
sonducinty Detecior [Elementa: Anshree)

Lab No: 1531561 v 1 Hil Labcratones

Page 4 of &



Thaza samples were collected by yaursebess (27 your agent} and enalysed as receivad af the laboratary

Sarmples are hekd al the laboratory after raparting for & length of Bme depending on the preservalion used and (he stabirty of

ihe analyles being tested.  Once the sierage perod is complzted the samgles are discarded unless othersize advised by the
client

Thiz repar masi not be reproduced. excapd in full, without the wriften consant of the signatory.

ol

Futer Robinson MSc (Honrs |, PR, FRZID
Clhiant Sarvicas Manager - Emdranmsnial

Lab No: 1584561 v 1 _— Hill Laboratories



Appetoiy P T - IPL imarculy desulie - Page 1ol 1

,} I F I Laboratary Test Report

The best ab gl we rasi

—= T T.s = - = —
Customer: Greham Caorban Copy to:
Address: HEl Labaratones Purchase Order: 14E£572
1 Clyde Straat
it e 1521561 /4
Hamilien East Hamikon Customer Ref: 2 ]
E-fail:  ErviobEnguiry@hitl-sabs cong FProduct; Sludge

SAMPLES RECEIVED /| WORK COMPLETED

One vial of sludge was recewad on 15" of June 2076, in a contaings supplied by Hill Labs.

Tro samipee was homogenised and digested by closed vial agua regia digeston [ANC-0101 on 15" of June Faliowsed
by combusiion and quanification by holiow cathode absorplion specirescopc enalysls (ANC-01 1) on 16% of Jure,

The sample was anglysed In duplicaie and the averaged resul g quobed below.

Estimated limi of guantdication for this sampie 12 3 oob W

RESULTS
! C.Lrstnmer Reference } 158156114 i
| IF'L Baqu!mz M 518894
| Mercury Content | 102 pgikg (ppl wiw)
| ! |
2 i
.-"f / J
Wiark compleied and Reported b /‘//()-__,:-:’__?__..._-_-—Eaevel1 Faweell, Analytical Technician)  Date: 160402016
|

Charked by ._;"1 T e Ty Hockings: Devetopment Maragery Debe: 16062016

MECLAIMERS

This repon nelates specraaly o the samiples a5 recelved.

The lazertissue of the relevens nedt mathodn was bed unissg pthareoe wiased

This report $all rot be reorcd uoed exher in part or whicle withoud wrtier oppr ol ol Thiv Lalor gty

o [ Inidd gt Telisbsiin Leilssdlarg Linidled
jir it TEiRnEE



Apperdin Mo 2 - IPL mencuny resuite - Page 1 of 1

) |p | Laboratory Test Repon

The bert of o we fest

Custormer: Graham Corban Copy to:

Address: Hill Laboratones Purchiase Drder: 148972
1 Chyde Street
Private Bag 3205

Hamilton Ezst Hamiton Custorer Ref: 19F1561/5
E-Mail: EnvlabEnguiry@hill-labs oo nz Product; Sludge
e ———— e e e s ey

SAMPLES RECEIVED /| WORK COMPLETED

One vizd of shudgs was received on 15 of June 2018, in & container supplisd by Hll Labs.

The sample was homogenised and digesied by dosed vial agua regia dorstion (ARNC-010) an 157 &F June fnflowen
by comibaiativn and quantification by hofiow cathode absorption specioscopic analys:s (ANC-011) on 167 of June

Tha sample was adalysed in duplicate amd the averaged 1esull s guoted below

Estimatad limit of quantifcation for this sample i 2 ppb wiw

RESLULTS
| Customer Reference . 1581561/ |
o = bl e —— e e — — - _I
IPL Sequence No 818099 |
|
— SN | — SIS .
Marcury Content B3 pgikg [ppb wiw) |

/ A
Work completad and Reported by _7! il geven Fawcelt, Analptical Technician) Date: 18062016

J
!

Crimecked by, Ei 3 ~_--"”'ﬂ| (Tony Hockings, Oevelogirert] Maneger) Dale 160E2018

DISCLAIMERS

This repon refaies speciboally 105 hi sorple & received.
The labest icsun of this el v it e maibods was Leed unkss obie rese et
his report 308 NOC SF FRErOcTE # £ i mars or whole withaum wriies tproval of the Laboratony

indepEeddrs Eagrmpenm L phoratnoy ey



R Hi Leborstones: Limited | Tl <64 7 258 2000

c; \y Hill Laboratories '=:i= ™ s 222

BETTER TESTING BETTER RESULTS  Hamlion 3280 Mew Zeasrd | Web e fillians cang

ANALYS5IS REPORT Page 1.0f 10

Client: | Schlumberger New Zealand Limited Lab No: 1628208
Address: | PO Box 7100 Date Received: | 09-Aug-2078
Fitzray Date Reported:  26-Aug-2015
Mew Phymaiuth 4341 Quota Na; 344972
Order Na: M BE00Z4564
Client Referance:
Phone: |05 755 (K37 Submitted By: R Herry
‘Sample Name: Paddack 01 Lsb Mumber: 1628306 1
Bampls Typa: SOIL Mised Pasiura {51)
Anakydis Larvipl Foipd  Madiam Boange Low Maediiirm High:
pH p it 5k SE-&2
Wakime Wegm piml ar OAd= 100
Salsble Gens (Field) L = 0o 0.5 = D30
Chigride mgiig 18
Total #Arogen H o7 i P e .
Total Solubie Salis* migil £S5
Electrical Condurbdty {Sm Pacts) Ve B
iteate-M (Sal Pagte)® el <
Amimoniurm-H |5 Pasta) i 2
Phnesphins [Sal P mgh 2
PeAmgs um (Sl Peebal® mEpil 15
Calsum (Sal Pasial® mel ¥
Aagresurn | Sal Pasisl® mlL 1
Sadium (Sal Pastal” mai g
Eadium Absorpdos Halo” ay

Tl alaios rufnesd goaph companes the lavels found wih referenoe inberpretaion lesls. HOTE: B is importars fhat b corec] sample bvpe be sssignos. and that e
imcrmmerriend samping proced e has bean i bowesd. B HI Labonabones Limekesd G086 Nt Booap! 80y *paponiislly for T resading e o this losalon
WMT feceraditainn doss rot apply B comments 5hd miEpreblone. e Ihe Tange _evels’ snd subssquent praphe

L, This leberakr y s ascwlingd by armalone Socadiabon lew Deatand (BT which rapasses Mew Zestard in
e Frteeart e Lalaormtory Aoretdinnon Coapara@on (TLAC]T. Theoiugh tha LAC Miual Resogrelien Semrgem s
LA MAA) this araddialion s mematioraly fesogmnised

The tenis reporisd heosin havee besm saormsed in acooidarce with e tarme of poorectiztion. with the excepn o

II:I:HEEITI'B- LANCRETORY  pemis marked *, which are saf accredited

a-
_\_
—r



P2 Hl Laboratiories Limftect | Tad 64 7 858 2000

Hill Laboratories == =55,

ct BETTER TESTING BETTER RESULTS  Heilon 3240, New Zedend | Web  waw hil-dabe ooz

ANALYSIS5 REPORT Page 2 of 10

Clent:  Schlumberger Mew Zzaland Limited Lab Neo: TE2E208
Address; PO Box 7100 Date Received: | 02-Aug-2016
Fitzroy Date Reported: | 26-Aug-2016
hesw Flymounh 4341 Quote No: 34979
Order No: .| M16B800245A
Client Reference.
Phone: 08 755 D037 Submitted By: | R Herry
Samle Name: Paddock 71 Lab Nurnber: 16282062

Sample Typa: SOIL Mixed Pasbure (51)

Lo Fning W el | I:!_J.ln_iul Fecdium

[

Welurre W eight

| Endibin Salts (Eisd)
Cnkorice

T ot BlEmgan W aas 130 -060 _

Todad Salubbe Sale® gl 1650
Elednes t‘.crmm;-r:&u. HasieT =i L4
Hitrage:h { Sat Passal* mgil 5

*| ArmmoniumeH [Sat Fasie) . mgi L |
Phesphonds (Sai Pasiel moii B |
Potassian | 3al Fuaka]® gL 7
Caliiam (ol Posie)® g, =
Magnasim |Sal Fase)® gL 3
Sndmim Jal Paste) il a |
Sodwum Abswpbon &b i !

| Fae shoree rrainert gph comperes the evwis found with relerenoe interprefotion ewels. MOTE: B s importent thet The comect samphe 1ppe e assgned, and T the
recommnded semp rg procedume hes been iclowed B J HE Laborabones Lim fed does mof sooapt 20 e ponsid By for the resulimg wsa of thés informabion
PAME Acorschiption doss rarl apply b commresnls and ingrprelaiors, |2 Pe Fangs Lowds’ and wibsegrm graghs

LabNo: 1B2B208v 1 Hill Labaratories Page20f 10



FJ Hill Labiegiones Liniied | Tal =54 T 858 2400

g( ' Hill Laboratories =i " Ease.,

L% BETTER TESTIMNG BETTER RESULTS  Hamilon 340 New Zadend | Web  wwe hiliaie coun

ANALYSIS REPORT Page 3 of 10

., Cllent: | Schlumberger hie.w.zemanl:l Limited Lab Mo: 1628208
Address: PO Box 7100 Date Recelved:  08-Aug-2016
Fitzroy Date Beported: | 26-Aug-2016
Mera Plymicuth 4347 Quote No! 4ETR
c Oirder No: WA ERO0ZAE4
Client Referenca;
Phone: 05 7550037 "Submitied By: R Herry
{ample Name: Paddock 72 Lab Number: 1EJ8206 3 |
fﬂurna:du Type: SO0IL Mixed Pasture (1}

Analysis Luval Found | Weddum Rangs Liave Mastium
pH o Unils B3 hE-63 |
Vokame 'Walght i 072 a6d-1.00 * |
|
Snpitée Hats (Fiekd] W = 005 e - 11 30 |
Chionde megkg L |
Tetal Kitogen =% 0B 030 {60 ﬂ
I
Tokal Sokrtde Sala® mgiL #1
Electrmal Conducingy [ Sal Paslel’ Sk 23
srmbep {Sat Paste)® mgil i
Ammonium-i {Sal Pasis i man -4 |
Fhsphons [Sob Paste® mail 3 |
[P oS s hum | Sat Pasbe™ magfil an
Caksun (B Pabe® mgl i3
Alagnesam (Sal Pasiel” mal 4
Siacurn (Bel Paste)® maiL E
Siteiam Absorplion Rate? |  oa |

Thi bt Putient gragh compates e leah Burd with relerence mierpretshon wels. MOTE B b mpenan Fan e covec samps iype hﬂwrﬂ.?’dlhﬂh
TecoE M anded simping proces.ne bas been olipwed . B J W Laboiatories Limied doss fol aocepl ahy isgossioiity or the sewfing use of fne information
LAHET Arcrsdiaion does rod apoly © sommente el indepreiobors, s e edge Lrark” i sllbssquiid jrap

Lab Mo: 1G2B206 v 1 - Hill Laberatores Page 3 of 10



) H Latorstorss Lmibed | Ted 04 7853 2000

¢ s Hill Laboratories %5~ & 255

BETTER TESTING BETTER RESULTS  Hamiion 3240 hew Zedend | Web  wiaw hil-sbe cane

ANALYSIS REPORT Pags 4 of 10

Cllent:  Schiumberger Mew Zealand Limited Lab Mo 1625206
Address: FO Box 7100 Date Received: | 0S-Aug-2016
Filzroy Crate Reported: 2E-Aug-2018
Mew Plymouth 4341 Quots Mo: J4g7s
Cirdar Ro: M TEE0DUZGA
Client Reference:
Phone: 0B 755 0037 Submitted By: R Hanry
Sample Name: Peddock T3 Lak Nurmber: 1852024064
Bample Type; SOIL Mixed Pasterz (51)
ARalysis Ll Fosapel  Mecliuem Rsdige Medimir
]3]
sl W mghl
Sodybde Sally {Fleld)
Chiarids kg anz
Total MiPmgan L 0= OAT-NAE
Total Saluble Saks® mgil 2720
Elssncs Conducti=ily [Sal Fasier S &1
FlizaieN | 5o Pt mgil. ]
BrEEiosmEs (S Pais mEA &
Phosphons [Sat Pasta® mgil =
Polazsar (S Fasia)* mgiL &
Cadeiun Bl Paabel mgil 553 |
Magras e (Se Faane)t mgil 42
Sadivm {Sal Pasie]” mgiL =%
| Sodium Afsorplion Habn® ik

Tiw mhores rusewsnt graph Gompanes. the ki founs wiith reference imepretelion el NOTE: 1 s imporiant hal te comect sample fype be sssgned. and Tt the
mecommansed eynping procedute has ooer iocowsd R HE Loboosanes Lemied docs nof soospt any respare biliy for s resuling uee of thes indosral ion
B Aocreditation does nol appty I cemments and e pretnione, L= the Benges Leas and suosaquent grephs.

Lab No:  182E206 « 1 Hill Labsratonies Page 4 o110
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BETTER TESTING BETTER RESULTS  Hamiton 3340, New Zedand | Web - waw hildans co.ng

ANALYSIS REPORT Page 5 of 10

Cllent: | Schiumberger New Zaaland Limited Lab Na: 1625206
Address: PO Box 7100 Date Recelved: 09=-Aug-2016
Fitzroy Date Reported;  26-Aug-Z016
Mew Plymouth 43541 Quote Ha: 4578
Order Mo MIBEOC245 4
Client Reference:
Phone: 05 755 0037 Submitted By: R Henry
Sample Mame: Paddock 38 Lak Mumber; 1523:.‘-‘&5.5:
Bample Type: SOIL Mixed Pasture (51)
Level Found  Wedium Range Medivm
o oH Unis 55.83
Waluma YWaighl el 062 O63- 100
Biolulre Sals (Flail) o, < 005 005-0 3
CraGiHe T ED ]
Tikad Milregen L] 053 C DEF-060
Total Hpisnle Sotn® oL T2 |
Etectrcal Conductty {Sat Pasie]® HEicm £z |
Hrate- {Sal Pastal® mgl g
Ammoniem-l (S Pas)® mgL
FPhosphorus {Sar Pasiel® mgi. |
Patasskim Sal Pagia gl ke
Cakzlum Sal Pagta ) mgiL 18
Paarwiiinm (Sal Pagle mil F
Sooium | Sof Poshei® mgil T
Sdinm Absprpbon Ralio® 4

T W Pud il graph cocmpdim The (sl s foond wih relemnce inegraaben leals HOTE B mpsierd ! D conesl aanphs e b ssikgned, and tal s
Iimcommereied nemphig procedons e bvan folcesed B Hl Leborsiore Limiled coss nsl sccepd any respormbdly for U iesuling use of Uk mdermaton
PRNE emi il Dy chiwis recd iy B0 i s el e il s, (i 1Tl ‘i Lifviks’ 30l LSS QLD [raphs

Lab Ne: 1628208 v 1 - Hill Latoratores Page 5 of 10
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ANALYSIS REPORT Page & of 10

Client: | Schiumberger New Zaaland Limited Lab Mo: 1626206
Ackdress; PO Box 7100 Date Recalved: 08-Aug-2016
Fitzray Date Reported:  28-Aug-2018
Hew Plymouth 4341 Quate No: 3asyg
Order Mo: M TEE0CE 4565
Cllent Refersnce:
Phome: 06 7O5 0037 Submitied By: R Heniy
‘Sample Name: Paddock 83 Lab Number: 16282066 |
Zample Type:  SOIL Mimed Pastera (51)
Lewal Found  Mediam Eange Lot TR Higgh
[} g L BED 58-B3
Wirlime Waghi il o073 61 -400
Enluble Sals (Faid) % 33 005 -0 30
Criloride g 1140
Tofa hidrogee £ naz2 LRI (| [ ===
Taip Gokide Saka™ magiL Xyan
Elcirca: Gonductivily | Sal Fasie™ mEfom iz
Himtei | Saf Paste™ mai 1
Ammcneam-f (| Sal Fesie) g 3
|
Fhasphorus (Sal Faghe i o |
Foless um {Eal Paslal gl 142
Caksium | Sat Pambel* mgiL 348 Z
arneaium (Sal Faabap® mgl k) | |
S [t Paste migh. &3 I
Sodium Shsombon Ratin® 12 |

The nbowve ratiien] graph compares the ievels found eith sefesrmos inepEoEd on s, NOTE D is importand ol the somct sampls 15pe be sssioned, snd that =
imcommented samphng proosd ics hias bean fokeeed B J HE Labecowiodes Lirilad dowe nat scoepl sey respored b bty for the rasulirg usa of fhis srloems plios
WME Fccrakipsion does nel spply o pomments o nterprealons, |a e Rangs Luveis’ and subsegiart grspha

Lab Mo; 162B206 v 1 Hil Latoratories Pags 6 of 10
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I»-u'ﬂ BETTER TESTING BETTER RESULTS  Hambon 340 New Zedand | Web  www hiliabe core

ANALYSIS REPORT Page 7 of 10

Client: | Schiumberger New Zesiand Limisd Lab Neo: | 1E28206
Address: PO Box 7100 Date Received: | 05-Aug-Z015
Fitzroy Date Reported: | 26-Aug-Z018
Mew Plymouth 4341 Quote No: 3de7a
Crrcder Mo M1ES0R464
CHamt Refergme
Phone: D& 755 Q03T Submitted By: R Hanry
Fgamph- Mame: Paddock 34 Lab Number: 16282067 |
Samphe Typa: S0IL Mioad Pasturs (S1)
Luverl Found - WMedium Rsmge Bl aEum
pH - ff, :
Waluma Waight gl {88 060 - 1 0k h
Anluhis Saks (Fisk) L a5 005 « 0 E
Phiande 1 1T 517
Totsl Faliogen L 040 0&5 - 06 ﬁ
Total Soiatle Sats” maL 1,762
Electraal Conduciaty |3al Pasie)® mEem 27
MEmabebd {Haf Pastal® gl <1
ammonim-N [Bal Pasi)” i, 2
Prosprorus |Gal Pesta) rgil Ll
Folassien d3al Pagke)r® gl 245
Cakium 1Sl Pasle) mgL e
Flagires furm [Bal Paxle mgiL 12
Sodium | et Paster® mail g}
Sedium Absorplion Ratic® i 1.7

The e frdnent gaph compees e g e und with relerence imepreiation e BOTE - Eis mporend Sat the conecl sampls rpe b pesignesd, and Fal e
resammended sempling procscdns hes been oicssd & el Lebosstnnes. Limiss dose nel ancep! any respone by o the resullng vss of dhiy imlcrmtion
WA REE Bt iech Bt Ehom. ol apiply b dtvim wnide el rdeepoleions, e e Rangs Liredh’ s sutseges graphs

Lab Mo 1GZB206 v 1 Hill Laboratoras Paga 7ol 10
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BETTER TESTING BETTER RESULTS  Hamiton X240 Mew Zedand | Web  www hil-ishe core

ANALYSIS REPORT Fage § of 10

Chent: | Schiumbergsr Mew Zealand Limitsd Lab Moz TE2R20G
Address: PO Box 7100 Date Recelved:  08-Aug-2018
Fitzroy Date Reported:  28-Aug-2018
Mew Plymowth 4341 Quote Mo: 24873
Ordir Mo M1BE0024G4
Client Referance:
Phone: 08 755 DOGT Submitted By: R Henry
Sample Nane: Paddock 145 Lab Muember: 16202058

Sample Type: SOIL Mixed Pasture {S1)

Ll Fouigd Mgl Ralige oAk Wemum Migh

pH B Linihs BT 53-82

Wodurme Waighs g [ O Bl - 100

Bnlunie Salts [Fuddh L3 i [l i E
Chinrida mgikg 57 [

Tobad Milregan L3 5 030 -0&) IE
Tolul Soliis Gais® e B3

Eecircal Conduciety (Sal Fasial® S 14 | [

Hiirabe-i [Saf Pasini® il bl : I

Ammonumei (o Paste)” mgiL 1A |

Phosphors [Sat Fasle) g =1 |I

Poliassium (Bal Pesia)® g, 183 l

Calourm | Gt Pazla)* mgfl 7 L

Magnecars (S Paglal g 0

Sodim [ Sal Pesta™ gl 41 ]

Enowrn Atmarption Rann® 12 |

T Aboves mifsent graph companes Tha eeis found wilh referencs | e eslion easis MOTE i ipartan il re coimedd sample Iypa Do essgredc. and e e
reoommanded impkng predun has besn dolownd R J e Latomiories Limiss oo not socsn! any respomisditg ko e resclicy o ol e indomalion
AT Aoormdfation doss nol apgly 1o cemments and meprsiaiors, | e e Aenge iy’ and suisecuent gighe

LabMo: 1BZB20Ey 1 Hid Labaratories Page 8 0f 10
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ANALYSIS REPORT Fage § of 10

Client: Schumbergear Mew Zaaland | |m:rad L.||:| Hn-' | 1625206
Address; | PO Box 7100 Date Received: | 09-Aug-2018
Filzrow Diate Reported: 2E=Aug-2016
Mew Plymauth 4347 Ouote No: i =ry=]
Order Na: M1 GE00Z455
Client Refaranca:
Phane: |08 765 037 Submitted By: R Heariry
Sampla Mame: Paddock 148 Lab Mumber: 1628208 6
Bample Type: S0IL Mied Pasties {S1)
Anzlysis Lavel Found Maediom Range Liaw M eikiim High
BH pH UnRe 6.2 38-6.2
Wedume Viaight il B avr D)« 7 P
Aolubba Faitn [Fiadd) ] = .05 {04 - 030
Chicros TRy 14
Tats Mitrogen % ods 030 0.6
Tote Solubie Sabs® mgiL Taz
Ebmctrcal Congucmaty [(Bat Fasa]® TP o1
MArate-M [Sal Pashar® il a
ammonium-h | Sat Fasia)® il o
Frsahans [Sar Fagla) il <1
Potassium [ Bt Pasier i r B 0
Cakzlurs cGal PastbeT mEL B
Fiagrmiiur {Gad Pan e mgL w4
Socium | Sal Pastel mgiL 5
| Sodtium Absorpton Ratio® 08 |

T i filnas] graph compeoes e | eeels foonc with relarence ifferpeetabon leads BOTE B is mpofant that e conectsample i5pe be assigres, ard that the
recammerded sampling procedune has been oloesd B HIL Laborsinees Limilsd ooss gl sooepd any meapensibivy Tor e rosu®rg vee of the mlome abon
A Aot i s el apply o camments @l mspsisions, (e (he Tenge el B mibseguEnl grephe

Lab MNo: 1628208 © Hil Laborslones Page 8 of 10



A% BETTER TESTING BETTER RESULTS

ANALYS5I!IS REPORT

Client: - Schiumberger Mew Zasland Limited Lab Mo:
Address: PO Box 7100 Date Recelved:
Fitzroy Date Reporied:
Mew Plymouth 4321 Cuote Ma:
Order No:
Client Reference;
Phone: 05 755 00A7 Submitted By:

Famdton T4, Hew Jesan

Hill Laboratories =" & &

Wab  www hildahs canz

Page 10 of 10

1628208
09-Aug-2016
26-Aug-2016
34679
M1BS00248A

R Henry

SUMMARY OF METHODS

T il |:h|-|.c-||:.g—n.nnﬂnﬂaﬂﬂmdlhuﬂﬂhuﬂlnr.r\ﬂllallll-mhluﬂ Tha 4 piscine Inee rean Sakes mm throe Flprshie mon misl el feass neki

St bl iy e b

o

Sample Type:  Soil

abapaid el @ rimpls b arvaim bl o1 W thee mmiods cegaines: thael ddutons b perkarresd during pralyos

| Tt Mathad Dessripton Default Detecticn Lindt [Sample Mo
ERmEE !'-?lﬂl:l'rﬂ'lr.ﬂ' Eamples wars "apkhanic aocoming 10 nsimuchiont. reoems ' 1.4
Hof Prep (Dry & Griegd * A dred ol 35 - A0 cueiteg Bl el dus] moealing Dgsealy 49 1=
| and crushed o pass through @ Zmm - scoeen
| pH 1.2 (v =0l e sty lolioeved by polenbiometnc 9.1 pH Undis 1-4
tatarminadion of pH
Teal Kitregen s combustion 0 B -2 4-3
Sokibis Baks [Fiakd| -5 golbwaior sstrashon foliowed by pobant et i dstepmeation 00 % 1-8
ol conducthly. Calosdred by ES [mEftm) « 035
Chinfite 1.5 Sol Salursbed Celvarn Sulpriete sxdieciion bllivesd by 10 mgikg 1-B
Poterfomsinc Tiraion
Tofsi Wiirogen™ Dreterminad by MiR, calbration based on Total M by Dumas 00 i
b Sen
Tois Golabie Saka* Emturslod Paste exinaction follewed by poisetiomotio 1.4 mgil 1-4
ponducisty Seternicaion (250
Elecime sl Canduclivity (S Pasier Sxursled Paste sdrachon follossd by polantomeing 07 PresiGim 18
canductady determinaton |254C)
Mitrata- [Sak Pastar Satursled Patie exrachion follswed by Ealiodats colorimaing T mgiL -4
Amrironiam-N { Sat Fasta® Eanfurstog Fuite sracbon fllsved by Earthalol colonmairy, 1 mgiL 15
Phosphorus [Sat Fasos* Saturaied Faste edraclion Folewed by ICP 088 .mgiL 15
Potassium | Sat Fashe]” Botursied Pasie extraction foflowsd oy IGP-0ES 1 mgi 1-8
Ca¥chom (Sal Poste ) Salursied Fasts srdraction fplmes] By ICP-0ES 1 mgh -
Magnieskem (Sal Paslsl® Balursied Facts edraction folesad by ICFP-DES T mgiL 1.8
Sodium {Sat Pasia}® Binursiad Pacte exraction Pollossl by ICP-DE3 1 mgiL 1-&
Sodmim Absorphor Satio (SaH | Caleutation Trom tha sedium, caliim and mag naskam 2 15
H Anlarmined an & Saburated Pails aorast
Wikame YWaight The weghtisourme ratio of died, groung sci 0ot gl 1.8

These samples were collecied by yoursehes (or your agert) and analysed as received al the lBboraiony.

Samples are hekd at e laboratory after reporting fora Mngih of tme depending on the preservation wasd and the slabaidy of
the analyles beng lested. Once e siorage peried |3 completed the samales are ciscarded unless otherwizss advised by 1he

clam,

This feperd e med be regreduced Eu-:l!-E-p‘I. infull, weithiowd Sheowriblen corent of the signatony.

( 4__4_;-:w-=-

Arcreyw Whetmore BSo {Tech|

Flent Sernces Manager - Sgnoubiure

LabMo: 162B206v1

Hill Labcratories

Page 100l 10
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“ MR BETTER TESTING BETTER RESULTS  Hamile 3240 Mow Zadand | Web  wwa hilobs cons

Page 1 of 2

ANALYSIS REPORT

Client: | Schiumberger Mew Zaaland Limitad Lab Mo 1E2B020
Contact: R Henry Date Recelved:  00-Auwg-2016
L= Schlurnberger New Zealard Limited Date Reported:  26-Aug-20ME
PO Bax 7100 Cuote Mo: 315
Fitzraoy Order No: MIGEOI2 864,
Blew Prymouth 4341 Client Reference:;
| Submitted By: R Henry
Sample Name: [Surmsy Rosd S9%3 Surey Foad 5W3 Sarey Road S0
e TR R TR s ] Orgilhsd Lipsiresm
am 25-J0i-2098 17:00 FS-Jul-2018 1100
am HiTY
Lab Numbsar:|  'C23020 1 828020 2 18280903
Indrdual Tests
(Free Ammonias g a Clart Tamparature <000 : - -
aH BH Uit TE z =
Tolal Suspended Soide [Fliasd 5 - - "
Bampie Temperabore™ b 200 - = -
Tota Arenoreacalb ghm? o . = b
Carbcnecedis Bochemicad Oiygen g Oam? <3 w3 < ¥ =
Dierand [oBODs)
il and GraEs gm? -] : .
Chfne, Fres & Combingd E
Free Chiome gmd < 005 ; - = p
Cizrbined Chicnies ,;'.-nl| = L0B - - - :

SUMMARY OF METHODS

Tow Foliomimy il pivis o bosl Ssscrpion of Mis Fuaffunly aned bs condict e aape b e o The delsicd el e boloa am Poss shaaetis o o rokelrely chaan rmakic
Cuncries ke sy b higjhes i4 racieeiud noamyis ahould imanliconl sampls be

Edii i | b maiin den il i e e el dunisg snabei

Sample Type:  Aqueotis

Teat | Method DeccripSen Detault Detection Limdl | Sample No
Fifee Ammans® | Catpulation from M<4M, pH, Terperatune (Cakulatisrs banss 010 g ol Tt 1
[on il for dietilled weber ) AFHS Table 3010V 229 ag 2047 [emperaiune
Chicring, Fres & Cpmbnad OPD Colermeir 003 g'm? 1
Frtrabior, Ungrassved Sermyple MAraion hoough 0 45wm membrzre GGar - t!
[2a 1 maie, APHA $500-H" BZ2xpd 2017 Webs: | mnos a1 oH Usis 1
Fesidis o achiove b APHA Masimurs Slorage
Recomman dation o mis st [ 18.mn) whan samgks am
analmed Lo recept al the labombony, and nal is $ie felz
T Suspendad Salidy Filration Ling Whatman 024 AH Adverises G057 or 3 gt 1
e ivaler Niters (nomanal pore 268 1.2 « 1 5um), gravimsin
detarmination: SPHA 540 [ 22 pd. 313
Sample Tampanaheg® ‘I&-:rpallﬂi by custome, otherwime 20 01 t
Tolal ArenaniscalN FHeend samphs  Pharedhypochothe oolonimaing, Disciels 0000 gt ]
Anateir . [MHe-MN = B =N+ NHRN] APHE 45000, F
|Prdified from marunl an Akt ) 237 ed 2012
Caronacecs Blocternn el Copgen Incsneyen & days, DO madar, nitfficabion mhibkor added. 2 gDz 1-3
Demand [«BC0s) diuticrs, saeded. Anakyeed ot HE Laberatonss - Mecrobsoiogy: 1
Cow Flace Hamiton. ASHA 5210 B imidiled) 2209 sd, 2092
O angd Greass Sample fitraton through fiter sid, Soxhist etraction, gea metic 4 gim? 1
Felemrinaion of exirachs) Od 4 Srease AFHA 5530 0
[macified| 227 &d 20932

This Latomiery s becoedied by Imemations Secradiation New Zoalord (AN wlichireprmasnly. Hew Toslae
the Hematnml Labomiery Aotradistion Sooperabon (ILACH Through the (LAT Mulusl Resagniion Arrengermait
[ LAZ-MAA) this Baciedilion o mbsmslnrely iscognised

Th Iits Feparied herein have Daen perkinmid m aoomdance with Me Tecne of acormdiation, with thr scaception of
leats mistad * which e nob aoredtied.

IANZ

ACCREDITED LARGESTORY




These samples wars collected by yoursetves (or your agent) and anatysed as received at the laboratory

Sampies are held at the laboratory sfler reporting for @ kength of time depending on the preservation used and the stability of
ihe analyles being lested.  Once the storage paniod i3 completed the samples are discarded unless ohensise advised by the
client

Thiz regart must not be repreduced. axcept in full, without the wriiten consent of Be sigriaiery

Ara Harah BSc (Tech)
G hent Services WManagar - Enarnnmentsl

Lab Mo: 1628020 v 1 " Hil Laboratosies
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EETTER TESTING BETTER RESULTS  Hamilon 3240, New Dedfand | Web - soww. hil-labs cone

ANALYSIS REPORT Page 10l §

Client: | Schlumberger New Fealand Limibed Lab Mo: 1628021

Contact; & Hanry Date Receved: | 08-AUg-2076
Ci- Sonlumbenger Mew Zealand Limitea Date Repodted: M-Aug-2018
O Box 7100 Quote No: . 34979
Fitzroy Oroer Mo: KT AEA
Mew Plyrmouth 4341 Cliant Referance:

Submitted By: | R Henry

Sample Type: Bod

Sample Name; Faddack 09 Paddesk 71 Paddars T2 Paddosk T3 Paddeck 3%
o dul-A018 P TN 25-Jul-20E T O E5-J-2018

1 Lab Mumber: 15280811 15802 1E28027.3 TEEEOTY 4 1GZR0Z1 &
Iredivigual Tasta
Ciry Matier gridug as mvd 5l =] =13 [ &4
Lensaby” p'mi =t 20°C e L QE0w QgL = 0 bag = [ukry L
Tital Bpoomrabhe Darum gk drywt fra ) ke Lilu] 0 IO 0
Tl Sasrarable Sodbum gk dry Wi 407 550 580 A%0 arn
Heayy Melaly weh Memury, Soreen Level
Tolal Reccvambla Srsenic gy dry Wt =3 %3 <3 3 =32
Tolal Fecovorabla Tadmium kg dry at oz 1.3 LR 3] =0 <=0
T'oigl Recovemable Shramium mgkg dry st B & B 13 i
Tifnl Aecovernble Copper mgikg dry 't 41 34 az o3 20
Total Recowembls Lead rgikg dry wi g4 41 31 136 50
Total Recowerable Merury migikg dry vl =00 < 040 = 0Ag =010 <010
Tokal Recoveanie Mokl mgikg dry wi 3 7 | o -
Toktsl Fecovecable fnc mgikg dry vl k5| a5 a4 a1 s
ATEX in Suil by Meadspace GC-ME
EanZens Mg kg dry wi < e of i1 « 04 < LOT <10
Toluane miikg By Wl < (0E < 08 < 108 oG <010
Ettyibenzens mighag dry v % .05 <108 < {00 0,07 <010
mikp-Xylene miglg dry wi <118 =018 <047 <144 L
-Xyleng Mgl dry vl < L.0g o ) (15 =00 < {107 o 40
Polyeycle Aromate Hp'd'nﬂrhnm El:rﬂﬂng i Sedl
| zenapitrens il dey wh < .08 =010 < {100 <004 “0og |
Acanaphthyiena Mgl Sy v < 100 < [0 < 8 <004 < 00D
Artheacono g ary Wt < 0.09 < 004 < 008 < 0.0 < (0%
Benzalalerdhrasene Mgl dry et < f1.08 = 00 =008 < {104 = 008
Banpaialiyrans (DAPY miglig dry w < (105 =0 = 008 < {1 (4 = 0B
Benzdbfiupranthens ¢ Benzall] ™ol dry e < 1.0 = 004 o 05 = o) Oa < 000
Hranttere
Banzogg . ijpandena PG Oy wi o 49 = QM < 0k < {0 < R.08
BenraEFucrethens igsg dry 't =DM = D04 = D0g =0l = [1.08
Chiysenes kg dry it = {8 < [ [ = 18 = < (.08
Dihanzofa Hlanihnacens ey iy et - {1 « (0 < (104 < QM <108
Flunranisns o dry wt < {168 < 304 < 008 < 0 < .08
Flucrene mgikg oy wi 008 < .04 < D08 = 004 <0.08
Indane{ 12 F-c cipyrers mgikg dry wi =08 = [0 = (ol =t = {1.00
Haphtrialans mgig dry wi By -2 « 10 « 04 =18 =05
Phenanthnerse migekn any vl < Q0E < 04 < D04 ooa =019
Pyrens migikg iy vl = Q.08 =004 = DA =00d =09

(LA WRA) iy sconediafion & inferrasonally moognesd
y T bands reported hersr have been pafonmsd 1 Eccoetance wir the ierme of scoediaton. sih the excepion of
har ADCREDITED LAUHORATDRY Teids ik °, wieh e ol ectreded

& ___ T s Lebormiory 1 s erad Lt by [Alifrinossl Acc fedidalise Siny Deitard (AN, which iesrasenis Mew Zeatrd in
-"": i the Intermaiional Laborabory Aocrediaion Cooperaiion {ILACE Through the |LAC Wudss Repognition Amasgement



Sample Type: Soil

Sarmple Name: | Paddosk 01 Fabdock T Paddack 72 Pagdeck 72 Paddeck 35
| =T R ] 2l k26 2 el UG 20-Ju2H D EoeJuiik-2018
Lak Number: 1828021 4 1BI8021 .2 B2A0E1 .3 AZa01 4 1820021 4
Tatal Petraleim Hydroeartions in Gl
oT-08 mgikp dry =t < B0 <12 w3 =16 =30
CA0- 0 mygkg dry =4 = B0 <30 <63 #7100 = 6
©15-C3E mgfkg doy = = 103 < ED < G} 7,040 < 118
Tedal bydrocankors (CF - C36) miikg doy wl < {7 £ < B0 5,100 < 190
Sample Mama; | Paddeck i3 Faddook B4 Paddock 145 Faddock 148
25-Jue2iHe 2-dul-20186 T5-JU-20E6 25-J-2018
Lak MNumbar; VEIEATY E___ IE_E‘EEL?’ 151802 & 15280219
Indrdduind Tesla
Diry Matter 400y & Fed &7 1 48 a5 .
Cenpiy gL & 20°C LT o7 ceaw ngg o -
Tiolal Recovsrsbie D g dry Wi 1,940 480 187 af -
Toelal Recmmskle Sodaum kg diy Wi a6 @il Sap L %] -
Hesrcy Mfbsiale with Mormary, ECran Livel
Toial A eoovaralie areoii: mgikg dry wt <3 a <2 =3 -
Totel Resverabie Cadmium mpkg dry wt [iRF] < 010 135 a1 =
| ot Fesoverahis Chnemam mikn dne i & a 5 S !
T atel Fasonssubie Conper mgrkg dey Wt £3 &3 £ a3 =
Total Fecoversobke Lead mgikg dry W a6 b 58 [ -
Toksd FheConenanie sty oy dry wi <011 <00 o140 = 0 -
Tofal Recrwerain b kel Frglig diry yai 5 &5 F 3l -
Tiotsl Recoverabin fino g oy wi 3% b ] e B -
ETEX in Boi by Heedspane 55045
Benzene B gl dry v =0 = 0.08 =011 = [ O7 H
Toluse by dry wil = [0 = QLOB =011 < B0 -
Ethigtherzens ey diy oA < (09 = Q.08 <011 < B0 -
mEs-Eitane miky dry Wi <7 u g Q3 =it -
'_u-il':g,lm mgfkg dry Wt = b8 < .08 = i1 w07 E
Polpcyclc Aromatic Hidroosrhons Soreanng in Sell ]
Apenanhithana mpkg dey e =004 <004 o G <304 -
Apananiihyiane mpfeg dry i =04 < 004 = .09 < {14 B
Anthracens mpkg v i « {104 = 04 <=[0a o {1 M .
Beroofejnthrocers gy ey wi Q1 = 004 < {108 <0 .
B alpymene |BAP) migig dry wi < 14 o = {09 <0 -
Beroo{bfiuomenthens « Bancoil Mg dry wi <0 el =03 =0 -
tearihing
Dérzalp, h.ilpanylzne Qg Ay v = 0 = L =003 =0 -
Senzak]lkiatmnihens gy dry wi = O = 0 = 008 00 -
| Chrpsars kg dry v <D <0 < 008 = i -
Dbaracfa, hjanmhiacais kg dry wa = BOd < 004 < 0105 < (3l -
Flucranithiana irgkn diy < O B2 = (10ER < [ns .
Flupieng kg dng el = [h0st = 0 = 0og < [0 -
Indene 1,2 3¢ dipyrers mpikp doy s & [ o 00 = (10 c 04 x
Nephurians mpkn doy =03 <1 <06 =017 -
Fhananthrens mafeg dry wt =104 a2 < .08 < 0 -
Pyrens Mgk dey i {1 04 a.1% < <4 v
Telsl Patisléurn Hydrooarbons n Sol
€7-cg [ETp—_— <1z <13 <% - = =
ol B e Y eaglig @y w 1,800 12700 = &0 < 50 3
. CE wiakg dry vl & 500 23 000 <116 = B -
Tetal ypdrocarbone (ST« 028 by diy Wl &.500 00 = B0 < & -
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Clhent Chromalognes for TRPH by FID
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Clisrt Chromatogram for TRH by FID
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Client Croomatogram for TPH by FID
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Analyst's Comments

H wae ohaenead thal the comdainer for sample 18280211 was rot u:rnphtgl':,r fillad Vaolstila lops TSy hgve oonurrad dus i
the heacspace created in the contaner

The matms in samipis 1628021 4 has affected the Sysiem MonBormg Compaund Anthracene-<t10in e PAH snalveis,
whienby ihe recoveny was 128%. Therelore the resulls may be over-2atimabed for compounds like Anllvacans

" Bulk Densdy Minimal Semps

2 Balk Denasty. Minimal samgle,

£ Builk Denily.

" Bulk Density, Large pisce of bark not samgled

# Builk Dengity. Large stone nat sampled

SUMMARY OF METHODS

This dolfres i LTS Dived o BTk Ooleligii e of e e I o lam b The dewrion ket phere bslow o hoos sdninedie ba 3 ebibey clear reoiia
hmunﬂhﬂhhtﬂﬂwmuhﬁlrﬂwumhﬂ.-mu-.-rumu-urnnu;umd.ﬂgm

Sample Type:  Sail

Tesl kethod Description Dufaull Detection Limd | Sample No
Hsgnry Wstals wiin Wssoony, Scmeen Deiad mamgia, < Feem aclion hirsHydrochion: acid QAR - & gfyg aryed 18
Ll dgeston U EFL Z00 7. Comples wilh NES Reguisions :P-
S acheen el imesfenemce rermal by Kineic Energy
Cescimimston f mgured
BTEX in Sl By Headsnsos GOME Sehunl edrachion, Hestspacs S5-ME anahzs 005 - 0010 g dry ot 10
S ERE BRE0E Tosted on s reseied sampk
{[FBla 57EZ 26687, 2620
Polyeyclic Aromalic Hydrooorbons [ Sanication extraotion, Cikian of 3PE cleanup (F requined), G- | 040 - 005 mgfkg dry wi -3
Bereaaing h Sl M5 SIM anelEs (eodisd LIS EFS B2T0). Teatsd o &5
recaived sampla.
|Els: 5786, 2805, 2Ea5]
Toini Faircigum: Hydmoearbons in el Somicalion exacten n DCKW Siles clessup, GU-FID smalyvss E- B0 gy oy we 14
LS EPK BITERMIE Peiraleun Industry Suidelines Tesbad 2n
ES FECeves samph
[FRlE 5758 20805 10734]

TRH = FaH + BTEX prilila Eondcmbion estraction, SPE slotmap, OC & BC-ME salyEis Q010 - 80 rrglg dny vl {8
Dy Mattei [Envy Dried al 103°C b 4300 drmewess -5 mrre water than sk LoD g0 g rewd 1B
Oy, pravimetry. US EPS 35S0 (Freswalsr mimoved Befons

anelysic]
Dhorvaity® Cakylation: waight of mampls ! wwiume of sample o 200, 003 ghinl w00 1-0
Grvimatric delomsnaan
Tatadl Ratcovealia Sariar Dl e, Bleved ap gecilisn |if required) 1 o4 g dry wi 1-5
rochioric ol digasion, ICF-MS eorean deal LIS
ERPAZIDZ

LabNo: 1838021 v 1 T Hill Laboratorias Page 4 of 5



Dedaish Dedestion Lima

Cirtec pampds, sisosd ae szecfiod (H mqured) &0 mghg dry wi
MigncHydrochione aod cigeshon, CP-ME, sorann e LG
E=A 702

These samplas were collecied by yourselvas (or your agent} and analysed as racervad at the lebaralony

Tt
i- Toin Aecsvmmbie Sodram

Samples are hield a1 the laboratary after reparting for a lngth of trme depending on the preserdalion wsed and the stability of
fhe analyles being ested.  Once the storage panod is completed the samples are Scarded uniess oihensise aoidsad by 1ne
chian

This repan musl not be reproduced, axcept in full, without the witten consant of the sgnatory

Ere Heron BB (Tach)
C et Smrvacems. Manager - Envronmentel
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