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16.

The consent holder shall control emissions to the atmosphere from the wellsite and

Wflgre of contaminants other than carbon dioxide, carbon monoxide, and nitrogen
oxides so that, whether alone or in conjunction with any emissions from the flare, the

maximum ground level concentration for any particular contaminant arising from the
exercise of this consent measured at or beyond the boundary of the property where the
wellsite is located, is not increased above background levels:

a) by more than 1/30t of the relevant Occupational Threshold Value-Time
Weighted Average, or by more than the Short Term Exposure Limit at any time
[all terms as defined in Workplace Exposure Standards, 2002, Department of
Labour]; or

b) if no Short Term Exposure Limit is set, by more than three times the Time
Weighted Average at any time [all terms as defined in Workplace Exposure
Standards, 2002, Department of Labour].

Recording and reporting information

17.

18.

19.

20.

The consent holder shall make available to the Chief Executive, Taranaki Regional
Council, upon request, an analysis of a typical gas and condensate stream from the
field, covering sulphur compound content and the content of carbon compounds of
structure Cs or higher number of compounds.

Each time there is visible smoke as a result of the exercise of this consent, the consent
holder shall record the time, duration and cause. The consent holder shall make the
record available to the Chief Executive, Taranaki Regional Council, upon request.

The consent holder shall record and maintain a log of all continuous flaring events
longer than five minutes duration, and any intermittent flaring lasting for an
aggregate of ten minutes or longer in any 120-minute period. The log shall contain
the date, the start and finish times of the flaring event, the quantity and type of
material flared, and the reason for flaring. The log shall be made available to the
Chief Executive, Taranaki Regional Council, upon request, and summarised annually
in the report required under condition 20.

The consent holder shall provide to the Taranaki Regional Council during May of each
year, for the duration of this consent, a report:

i) detailing any energy efficiency measures implemented on the site;

i) detailing smoke emissions as required under condition 18;

ii) detailing any measures undertaken or proposed to reduce smoke emissions;

iv) detailing any measures undertaken or proposed to reduce flaring;

v) addressing any other issue relevant to the minimisation or mitigation of
emissions from the flare;

vi) detailing any complaints received and any measures undertaken to address

complaints; and

vii)  reviewing all options and technological advances relevant to the reduction or
mitigation of any discharge to air from the site, how these might be applicable
and/or implemented at the site, and the benefits and costs of these advances.
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Lapse and Review

21.

This consent shall lapse five years after the date of issue of this consent, unless the

22,

consent is given effect to before the end of that period or the Taranaki Regional =~

Council fixes a longer period pursuant to section 125(1)(b) of the Resource
Management Act 1991.

In accordance with section 128 and section 129 of the Resource Management Act
1991, the Taranaki Regional Council may serve notice of its intention to review,
amend, delete or add to the conditions of this resource consent within six months of
receiving a report prepared by the consent holder pursuant to condition 20 of this
consent, and/or by giving notice of review during the month of June 2015 and /or
June 2021, for any of the following purposes:

a)

b)

<)
d)

dealing with any significant adverse effect on the environment arising from
the exercise of the-consent which was not foreseen at the time the application
was considered or which it was not appropriate to deal with at the time;
requiring the consent holder to adopt the best practicable option to remove or
reduce any adverse effect on the environment caused by the discharge;

to alter, add or delete limits on mass discharge quantities or discharge or
ambient concentrations of any contaminant;

taking into account any Act of Parliament, regulation, national policy
statement or national environmental standard which relates to limiting,
recording, or mitigating emissions of gases which are products of combustion,
and which is relevant to the air discharge from the Ngatoro-A wellsite.

Signed at Stratford on 12 May 2008

For and on behalf of
Taranaki Regional Council

Direct6r-Resource Management //
N~—
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Biomonitoring of two unnamed tributaries of the Mangaoraka
Stream in relation to the Kaimiro Production Station, April 2013

Introduction

This was the second of two biomonitoring surveys scheduled to be undertaken in the 2012-
2013 monitoring year for the Kaimiro Production Station of Greymouth Petroleum
(previously owned by Fletcher Challenge Energy Taranaki Limited). The Taranaki Regional
Council has undertaken surveys since January 1985 in the tributaries of the Mangaoraka
Stream that receive stormwater and wastewater from the production station area. During
1987 and 1988 oil seepage to these streams disrupted the aquatic communities.
Biomonitoring was not undertaken for nearly four years following the oil seepage period,
until 1992. The results of surveys performed since the 1998-99 monitoring year are discussed
in the references at the end of this report.

Methods

This survey was undertaken on 9 April 2013 at two sites in an unnamed tributary of the
Mangaoraka Stream. Typically a third sample is collected from a smaller tributary, although
due to the low flows during this survey, this sample could not be collected. Figure 1 shows
the location of these sampling sites. Site 1 is the ‘control” site which is located in a major
tributary of the Mangaoraka Stream, upstream of the confluence with a more minor
tributary. Site 2 is situated in the minor tributary which receives the stormwater discharge
from the production station and site 3 is approximately 50 metres downstream of the
confluence of this tributary (Table 1).

The standard ‘400 ml kick-sampling” technique was used to collect streambed
macroinvertebrates from these sites in this survey. This ‘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 two tributaries of the Mangaoraka Stream in relation to discharges from the
Kaimiro Production Station

Site Site code GPS(,'\:;!rel\rne;nce Location
1 MRK 000198 E1700117 N5664652 | Major tributary approx. 50m u/s of confluence with minor tributary
2 MRK 000204 E1700054 N5664636 | Minor tributary (receives discharge) 150m d/s of Upland Road
3 MRK 000207 E1700171 N5665679 | Major tributary approx. 50m d/s of confluence with minor tributary
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Figure 1 Biomonitoring sites in two unnamed tributaries of the Mangaoraka Stream related to the Kaimiro
Production Station

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) = estimated 20-99 individuals;

VA (very abundant) = estimated 100-499 individuals;

XA (extremely abundant) = estimated 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.
Averaging the scores from a list of taxa taken from one site and multiplying by a scaling
factor of 20 produces a Macroinvertebrate Community Index (MCI) value.

The MCI was designed for use in stony streams, and all sites sampled in this survey
provided stony substrate. The MCI was designed as a measure of the overall sensitivity of
macroinvertebrate communities to the effects of organic pollution, though sedimentation,
temperatures, current speed, dissolved oxygen levels and some toxins can also affect the
index values, because the taxa capable of tolerating extremes in these variables generally
have low sensitivity scores. Usually more ‘sensitive’ communities inhabit less polluted
waterways.

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 SQMClI; is
not multiplied by a scaling factor of 20, therefore SQMCI; values range from 1 to 10, while
MCI values range from 20 to 200.

Results and discussion

This April 2013 survey was performed following a long period of flow recession, as it had
been 85 days since a fresh in excess of three times median flow and 142 days in excess of
seven times median flow. During this mid-morning survey, water temperature in the main
tributary was 13.1°C.

The substrate at both sites consisted predominantly of gravels and cobbles, with varying
proportions of boulder, sand and silt substrate present also. A low steady flow of clear,
uncoloured water was recorded at sites 1 and 3, while at site 2 there was extremely little
tflow, and consequently no sample was taken at this site.

The stream bed at site 1 was covered in a patchy periphyton mats and algal filaments, and
patchy moss. There was even some macrophyte present on the bed also, and it is likely that
some of this growth was sampled along with the stony substrate at this open site.

At the completely shaded site 3, thin periphyton mats were observed on the bed of the
stream along with widespread leaves but no moss or filamentous algae were present.

Macroinvertebrate communities

Most past surveys have shown that the larger tributary supports richer macroinvertebrate
communities, including abundances of ‘sensitive’ mayflies. These results reflect the good
habitat conditions provided by faster-flowing, stony-bedded streams on the upper ring
plain. The smaller tributary has tended to support communities with lower numbers of taxa
and smaller proportions of ‘sensitive” taxa. This in part has been due to the slower flow and
iron oxide deposition on the stream bed of this tributary.



Table 2 provides a summary of the results from the sites sampled in this survey together
with historical results. The full results of the current survey are presented in Table 3.

Table 2 Results of previous surveys performed since January 1985 in two unnamed tributaries of the
Mangaoraka Stream, together with current survey results

Numbers of taxa MCl values SQMCIs values
SiteNo( g, . October No. Range . October No. . October
samples HEG sciy 2012 Samples LU 2012 samples L L L 2012
1 51 18-37 27 32 51 83-110 97 103 26 1.9-5.1 34 42
2 47 3-26 15 - 47 55-103 81 - 25 1.2-4.1 2.1
3 51 14-33 24 29 51 71-111 98 101 26 1.7-6.2 3.8 54

Major tributary

Upstream of discharge tributary (site 1)

Survey results to date are illustrated in Figure 2.

Number of taxa and MCI values in the Mangaoraka Stream; unnamed
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Figure 2 Number of taxa and MCI values in an unnamed tributary of the Mangaoraka

Stream, 50 m upstream of Kaimiro Production Station (MRK000198)

A richness of thirty-two taxa was recorded at this site by the current survey, five more than
the historical median taxa number (Table 2). The macroinvertebrate community at this site
was characterised by three ‘moderately sensitive’ taxa [mayfly (Zephlebia group), elmid
beetles, and sandy cased caddisfly (Zelolessica)}, and five ‘tolerant’ taxa [snail
(Potamopyrgus), net-spinning caddisfly (Aoteapsyche) axe head caddisfly (Oxyethira),
orthoclad midges and sandfly larvae (Austrosimulium)] (Table 3). The presence of five
‘highly sensitive” taxa was indicative of relatively good preceding physicochemical water
quality.

The moderately high proportion of ‘sensitive taxa’ (59%) recorded at this site was reflected
in the MCI score of 103 units, six units higher than the median score recorded at the site
previously (Figure 2 and Table 2) and similar to the MCI score recorded by the previous
survey (100 units).

A moderate SQMCI; score of 4.2 units was recorded at this site by the current survey which
reflected the numerical dominance by the extremely abundant ‘tolerant” Potamopyrgus snails
and to a lesser degree, four other ‘tolerant” taxa.



Table 3 Macroinvertebrate fauna of two unnamed tributaries of the Mangaoraka Stream in relation to Kaimiro
Production Station sampled on 9 April 2013

Site Number 1 3
Taxa List Site Code o9 | MRK0D0193 | MRK000207
Sample Number FWB13191 FWB13192
PLATYHELMINTHES (FLATWORMS) Neppia 6 R R
NEMERTEA Nemertea 3 R
ANNELIDA (WORMS) Oligochaeta 1 C A
Lumbricidae 5 R
MOLLUSCA Physa 3 R
Potamopyrgus 4 XA VA
CRUSTACEA Isopoda 5 R
Paraleptamphopidae 5 R
Paranephrops 5 R
EPHEMEROPTERA (MAYFLIES) Austroclima 7 C A
Coloburiscus 7 C C
Deleatidium 8 C
Nesameletus 9 R
Zephlebia group 7 VA VA
PLECOPTERA (STONEFLIES) Acroperia 5 R
ODONATA (DRAGONFLIES) Antipodochlora 5 R
COLEOPTERA (BEETLES) Elmidae 6 VA
Hydraenidae 8 R
Ptilodactylidae 8 R C
Staphylinidae 5 R
MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A
TRICHOPTERA (CADDISFLIES) Aoteapsyche 4 VA A
Hydrobiosis 5 C C
Orthopsyche 9 R A
Oecetis 4 R
Oxyethira 2 VA R
Pycnocentria 7 C
Triplectides 5 R
Zelolessica 7 A R
DIPTERA (TRUE FLIES) Aphrophila 5 C
Eriopterini 5 R
Hexatomini 5 R
Harrisius 6 R
Orthocladiinae 2 VA R
Polypedilum 3 C
Paradixa 4 R
Empididae 3 R R
Ephydridae 4 R
Muscidae 3 C
Austrosimulium 3 A
Tanyderidae 4 R R
ACARINA (MITES) Acarina 5 C R
No of taxa 32 29
MCI 103 101
SQMCls 42 54
EPT (taxa) 11 9
%EPT (taxa) 34 31
‘Tolerant' taxa 'Moderately sensitive' taxa ‘Highly sensitive' taxa

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



Downstream of discharge tributary (site 3)

Results to date for this site, downstream of the confluence with the Production Station
discharges receiving waters tributary, are illustrated in Figure 3.

Number of taxa and MCI values in the Mangaoraka Stream: unnamed
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Figure 3 Number of taxa and MCI values in an unnamed tributary of the Mangaoraka

Stream, 50 m d/s of Kaimiro Production Station tributary (MRK000207)

A moderate richness of twenty nine taxa was found at this site, five more than the median
recorded by all previous surveys (Figure 3 and Table 2). The community was characterised
by one ‘highly sensitive” taxon [caddisfly (Orthopsyche)]; three ‘moderately sensitive” taxa
[mayflies (Austroclima and Zephlebia group) and dobsonfly (Archichauliodes)]; and four
‘tolerant” taxa [oligochaete worms, snail (Potamopyrgus), net-spinning caddisfly
(Aoteapsyche) and sandfly (Austrosimulium)].

There were several significant differences within individual taxon abundances found
between sites 1 and 3, most of them reductions in abundances of both ‘tolerant” and
‘moderately sensitive’ taxa in a downstream direction (Table 3). Overall, the main influence
on the SQMCI; score was a reduced abundance of Potamopyrgus snails and increased
abundance of Orthopsyche caddisflies. This resulted in a significant increase in SQMCI; value
of 1.2 units (Table 2). This SQMCI; score was significantly higher than the historical median
for this site, indicative of a macroinvertebrate community in relatively good health.

Despite a small increase in the proportion of ‘sensitive’ taxa in the community (66%)
compared with site 1, the MCI score (101 units) reduced slightly (by 2 units) which was only
three units above median MCI score recorded to date at this site. The SQMCIs and MCI
scores were both indicative of minimal recent impacts on the macroinvertebrate community
by the inflowing tributary which receives Kaimiro Production Station discharges.

Minor tributary which receives Kaimiro Production Station discharges (site 2)

The results of surveys performed to date at this site, in the tributary which receives the
Production Station’s discharges, are illustrated in Figure 4. No result is included for the
current survey, as this site could not be sampled due to low flows at the time of the
inspection.

Overall, the results of this survey under late summer, low flow conditions indicated that the
discharge of stormwater from the Kaimiro Production station had not resulted in any recent



adverse effects on the macroinvertebrate communities in tributaries of the Mangaoraka
Stream.

Number of taxa and MCI values in the Mangaoraka Stream; unnamed
tributary, 150m d/s of Upland Rd (MRK000204)
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Figure 4 Number of taxa and MCI values in an unnamed tributary of the
Mangaoraka Stream, 150 m d/s of Upland Road (MRK000204)
Summary

A two site biomonitoring survey was undertaken in April 2013 in one tributary of the
Mangaoraka Stream, to monitor the health of the macroinvertebrate communities of these
tributaries, in relation to the discharge of treated stormwater from the Kaimiro Production
Station. Typically a third sample would be collected from another smaller tributary, but
tflows in this tributary were too low to sample at that time. The Council’s standard ‘kick’
sampling technique was used to collect the stream bed macroinvertebrate samples from
each site. Samples were processed to provide number of taxa (richness), MCI and SQMClI;
scores for each site.

The MClI 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. It may indicate subtle changes in
communities, and therefore be more relevant index if non-organic impacts are occurring.
Significant differences in either the MCI or the SOMCI; between sites indicate the degree of
adverse effects (if any) of the discharges being monitored.

The results of this late summer survey, found that both site 1 and site 3 recorded above
average community richnesses, with moderately high proportions of ‘sensitive” taxa in the
community. This resulted in MCI scores that were not significantly different to each other,
and both were slightly higher than their respective long term medians. In addition, a
number of ‘highly sensitive’ taxa were present at both sites, and overall this indicates that
both sites were in good health.

Despite the low flows, there did not appear to be any habitat limitation, with eight taxa
present in abundance at each site. Both sites recorded above average SOMCI; scores and due
mainly to a reduced abundance of Potamopyrgus snails and increased abundance of
Orthopsyche caddisflies, the SQMCI;s score increased significantly between sites 1 and 3. The
SQMCI; score recorded at site 3 was also significantly higher than the historical median for
this site, indicative of a macroinvertebrate community in relatively good health.

In summary the results of this October 2012 survey indicated that discharges from the
Kaimiro Production Station had not had any recent detrimental effects on the
macroinvertebrate communities of the tributaries of the Mangaoraka Stream.
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Introduction

This survey related to monitoring the effects of a discharge of saline water from the
Ngatoro-B oil production site (operated by Greymouth Petroleum Ltd) on the streambed
communities of the Ngatoro Stream and an unnamed tributary. The results of previous
routine surveys are discussed in the references at the end of this report. The results of two
surveys performed in relation to drilling at the Ngatoro-9 well site are detailed in
McWilliam (1998b and 1998c¢). The current survey was performed as a component of the
2011-2012 monitoring programme.

Methods

The standard ‘400 ml kick-sampling” technique was used to collect streambed
macroinvertebrates from two sites in the Ngatoro Stream and one site in a tributary of the
stream (Table 1, Figure 1), on 14 November 2012.

The “kick-sampling’ technique used in this survey 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) = estimated 20-99 individuals;

VA (very abundant) = estimated 100-499 individuals;

XA (extremely abundant) = estimated 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.

Table 1 Biomonitoring sites in the Ngatoro Stream and a tributary of the stream

Site No. Site Code GPS location Location

2 NGT000197 E1702558 N5661243 | Ngatoro Stream 60 m upstream of drain

3 NGT000200 E1702596 N5661277 | Ngatoro Stream 40 m downstream of drain

T NGT000199 E1702593 N5661220 | Drain tributary near confluence with Ngatoro Stream
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Figure 1 Sampling sites in relation to the production water/stormwater discharges from the Ngatoro B
production station

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). 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

At the time of this late morning, spring survey there was a moderate flow of clear, uncoloured
water in the Ngatoro Stream which had patchy periphyton mats and filamentous algal
growths on the substrate. There was an uncoloured, clear, moderate, and steady flow in the
tributary which had slippery periphyton mats on the substrate. Water temperatures recorded
in the Ngatoro Stream were 11.6°C upstream and 11.0°C downstream of the confluence with
the unnamed tributary. In the tributary the water temperature was 11.7°C. The bed of the
tributary was thickly coated with iron oxide deposits which extended throughout the mainly
silt, gravel, and cobble-bedded reach of this drain-like habitat immediately upstream of the
confluence with the Ngatoro Stream. The bed of the Ngatoro Stream comprised mainly gravel,
cobbles, and boulders with a small proportion of sand.

Macroinvertebrate communities

Numbers of taxa and MCI values recorded in the current survey, together with results from
previous surveys are presented in Table 2.



Table 2 Numbers of taxa and MCI values recorded in the current survey, together with results from previous

surveys.
Site Number of previous Numbers of taxa MCl values
samples Median Range 30 Jan 2012 Median Range 30 Jan 2012
2 20 26 20-34 20 113 99-130 130
20 27 17-34 28 114 95-128 121
T 18 11 3-20 14 80 65-91 83

The current survey results are presented in Table 3.

Table 3 Macroinvertebrate fauna of the Ngatoro Stream in relation to Ngatoro-B Production Station
(sites 2 and 3) and tributary (site T) sampled on 14 November 2012

Site Number 2 3 T
Taxa List Site Code sI::n::e NGT000197 NGT000200 NGT000199
Sample Number FWB12413 FWB12415 FWB12414
PLATYHELMINTHES (FLATWORMS) Cura 3 - R
ANNELIDA (WORMS) Oligochaeta 1 R VA
Lumbricidae 5 R
MOLLUSCA Potamopyrgus 4 - R
EPHEMEROPTERA (MAYFLIES) Austroclima 7 - R
Coloburiscus 7 VA VA
Deleatidium 8 XA XA
Nesameletus 9 A C
Zephlebia group 7 - R
PLECOPTERA (STONEFLIES) Megaleptoperla 9 R R
Stenoperla 10 R R
Zelandoperla 8 C A
COLEOPTERA (BEETLES) Elmidae 6 A VA
Hydraenidae 8 R R -
Ptilodactylidae 8 - - R
MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A
TRICHOPTERA (CADDISFLIES) Aoteapsyche 4 R C
Costachorema 7 C A
Hydrobiosis 5 C C
Neurochorema 6 C -
Psilochorema 6 - R R
Beraeoptera 8 R C
Olinga 9 R R
Pycnocentrodes 5 C A
DIPTERA (TRUE FLIES) Aphrophila 5 C A
Eriopterini 5 R C -
Hexatomini 5 R R
Limonia 6 R
Paralimnophila 6 - - R
Maoridiamesa 3 R R -
Orthocladiinae 2 R R R
Polypedilum 3 - R
Tanypodinae 5 R
Muscidae 3 R -
Psychodidae 1 R
Austrosimulium 3 R
Stratiomyidae 5 - R
Tanyderidae 4 R
ACARINA (MITES) Acarina 5 R
No of taxa 20 28 14
MCl 130 121 83
SQMCls 7.7 74 14
EPT (taxa) 12 16 1
%EPT (taxa) 60 57 7

‘Tolerant' taxa

'Moderately sensitive' taxa

‘Highly sensitive' taxa

R = Rare

C = Common

A = Abundant

VA = Very Abundant

XA = Extremely Abundant




Site 2 (NGT000197)

A moderate community richness of 20 macroinvertebrate taxa was recorded in the Ngatoro
Stream at this site. This was lower than the median number of taxa recorded at this site to date
(Table 2) and equal with the minimum richness previously found at this site. Good preceding
physicochemical water quality conditions were indicated by the presence of eight ‘highly
sensitive’ taxa, two of which were abundant. The community was characterised by these two
‘highly sensitive’ taxa (mayflies (Deleatidium (extremely abundant) and Nesameletus)) and two
‘moderately sensitive” taxa (mayfly (Coloburiscus) and elmid beetles). This assemblage was
typical of the mid-reaches of a ringplain stream during spring, moderate flow conditions as
also emphasised by the presence of only three ‘tolerant” taxa.

The MCI score of 130 units was a statistically significant 17 units higher than the median of
scores previously recorded at this site (Table 2) and equal to the maximum previously
recorded. This reflected the high proportion of ‘sensitive” taxa in the community (85%). The
extreme abundance of the ‘highly sensitive’ mayfly, Deleatidium was mainly responsible for
the high SQMCIs value of 7.7 units.

Site 3 (NGT000200)

A moderate community richness (28 taxa) was found at this site in the Ngatoro Stream below
the designated 25 metre mixing zone downstream of the confluence with the unnamed
tributary which receives the saline discharge from the Ngatoro-B production station. This
richness was one taxon higher than the median of taxa numbers previously recorded at this
site (Table 2) and eight taxa higher than the richness found at the ‘control” site 2 upstream of
the tributary confluence (Table 3). Good preceding physicochemical water quality conditions
were indicated again by the presence of several (eight) ‘highly sensitive” taxa. The
macroinvertebrate community was characterised by two ‘highly sensitive” taxa (the ubiquitous
and extremely abundant mayfly, (Deleatidium) and a stonefly (Zelandoperla)); and six
‘moderately sensitive’ taxa (mayfly (Coloburiscus), elmid beetles, dobsonfly larvae
(Archichauliodes), caddisfly (Costachorema and Pycnocentrodes) and cranefly (Aphrophila))
Community composition was very similar to that at the upstream “control’ site.

Only one significant difference was recorded in individual taxon abundances between sites 2
and 3, which was illustrated by the similarity in SQMCI; scores. A slight increase in the
number of ‘tolerant’ taxa at site 3 resulted in an insignificant reduction in MCI score (130 to
121 units) at these sites which were also indicative of no recent impacts of discharges from the
Ngatoro-B Production Station upon the macroinvertebrate community of the Ngatoro Stream
downstream of the receiving tributary. This site’s score (121 units) was an insignificant seven
units above the median of scores previously recorded at site 3 (Table 2). Only subtle changes
in the individual abundance of taxa resulted in a slight decrease in SQMClIs score of 0.3 unit
between sites (Table 2Error! Reference source not found.).

Site T (NGT000199)

A relatively low richness (14 taxa) was recorded in the unnamed tributary drain (receiving the
saline discharge from the Production Station) near its confluence with the Ngatoro Stream.
This taxa number was similar to the median richness recorded to date from this site, and a
slight improvement on that recorded in the previous survey. However, a large proportion of
the taxa (93%) were present only as rarities (less than 5 individuals per taxon) and only one
taxon was present in abundance (‘tolerant’ oligochaete worms). The macroinvertebrate
community at this site generally has been comprised of fewer taxa (and in much lower
abundances) than the communities found nearby in the Ngatoro Stream. This trend has been
continued in the current survey and is likely related to the slower flows and thick iron oxide
deposits on the bed of the drain-like tributary, the latter being apparent at the time of the latest



survey. Previously, impacts have been apparent coincident with elevated chloride (saline)
concentrations in the unnamed tributary, but these have reduced very significantly since 2005
(Figure 2).

Chloride concentrations in the tributary that receives a saline
discharge from Ngatoro-B Production Station
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Figure 2 Chloride concentrations (g/ms) recorded in the tributary of the Ngatoro Stream that
receives a saline discharge from the Ngatoro-B Production Station, 1995-current (upper
graph), 2004 — current (lower graph)

The increased proportion of “tolerant” taxa (50% of total richness) contributed to the moderate
MCT score of 83 units, which was three units above the median score found by 18 previous
surveys at this site (Table 2) but typical of scores in small drains, particularly near iron-laden
seepage sources. The numerical dominance of the community by lower scoring ‘tolerant’ taxa
resulted in the very low SQMClIs value of 1.4 units. The more recent improvements in the
community at this site may have been related to the lower salinity (chloride) levels monitored
in the tributary consistently since 2005 (Figure 2).



Conclusions

The results of the survey indicated that the macroinvertebrate communities of the Ngatoro
Stream were in good condition and had not been detrimentally affected by discharges of saline
water to a small unnamed tributary from the Ngatoro-2 Production Station during moderate
flows in the main stream during a late summer lower flow period. The macroinvertebrate
community in the tributary that receives the discharge from the production station was in
moderate condition possibly due to the increased dilution of less saline discharges provided
by the seepage flows in the drain-like tributary. However, it was affected to some degree by
smothering of the habitat by thick iron oxide deposits.

Special condition 5 of the consent 3951 requires that the wastewater discharge shall not cause a
significant adverse effect on freshwater biological communities of the receiving water. As the
consent specifies that the point of discharge is located at the confluence of the receiving
tributary and the Ngatoro Stream, the Ngatoro Stream is therefore defined as the receiving
water. The saline discharge had had no recent effects upon the high quality macroinvertebrate
community of the Ngatoro Stream below the discharge point. Therefore the discharge was in
compliance with Special Condition 5 of the consent.

Summary

The Council’s standard ‘kick-sampling’ technique was used at three established sites to
collect streambed macroinvertebrates from an unnamed tributary and the main Ngatoro
Stream. Samples were sorted and identified and the number of taxa (richness) and MCI and
SQMCIs scores were obtained for each site.

The MClI 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 abundance as well as sensitivity to pollution, and may reveal more subtle
changes in communities, particularly if non-organic impacts are occurring.

Significant differences in either the MCI or the SQMClIs between site indicate the degree of
adverse effects (if any) of the discharges being monitored.

This November 2012 macroinvertebrate survey indicated that discharges from the Ngatoro-
B Production Station site had not had any recent detrimental effects on the
macroinvertebrate communities of the Ngatoro Stream. No significant differences in the
macroinvertebrate communities were recorded between the upstream ‘control’ site and the
site downstream of the receiving tributary confluence.

The macroinvertebrate communities of the Ngatoro Stream contained significant
proportions of ‘sensitive’ taxa at both sites and the communities were generally dominated
by ‘sensitive” taxa. Taxonomic richnesses (numbers of taxa) was below median at site 2, but
above at site 3 in this spring survey

MCI scores indicated that the stream communities were of very good health, and generally
typical of conditions recorded in similar reaches of ringplain Taranaki streams.

A much reduced richness, and an insignificantly higher than median MCI score were
recorded in the receiving water tributary where extensive iron-oxide deposits smothered the
substrate and contributed to reduced community diversity. Despite these conditions, more
diluted and lower salinity discharges from the Production Station were found to have had
no recent detrimental impacts on the macroinvertebrate communities of the Ngatoro Stream
beyond the designated mixing zone downstream of the tributary confluence.
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Introduction

This was the first of two biomonitoring surveys scheduled to be undertaken in the 2012-
2013 monitoring year for the Kaimiro Production Station of Greymouth Petroleum
(previously owned by Fletcher Challenge Energy Taranaki Limited). The Taranaki Regional
Council has undertaken surveys since January 1985 in the tributaries of the Mangaoraka
Stream that receive stormwater and wastewater from the production station area. During
1987 and 1988 oil seepage to these streams disrupted the aquatic communities.
Biomonitoring was not undertaken for nearly four years following the oil seepage period,
until 1992. The results of surveys performed since the 1998-99 monitoring year are discussed
in the references at the end of this report.

Methods

This survey was undertaken on 3 October 2012 at three sites in two unnamed tributaries of
the Mangaoraka Stream. Figure 1 shows the location of these sampling sites. Site 1 is the
‘control’ site which is located in a major tributary of the Mangaoraka Stream, upstream of
the confluence with a more minor tributary. Site 2 is situated in the minor tributary which
receives the stormwater discharge from the production station and site 3 is approximately
50 metres downstream of the confluence of this tributary (Table 1).

The standard ‘400 ml kick-sampling” technique was used to collect streambed
macroinvertebrates from these sites in this survey. This ‘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 two tributaries of the Mangaoraka Stream in relation to discharges from the
Kaimiro Production Station

Site Site code GPS(,'\:;!rel\rne;nce Location
1 MRK 000198 E1700117 N5664652 | Major tributary approx. 50m u/s of confluence with minor tributary
2 MRK 000204 E1700054 N5664636 | Minor tributary (receives discharge) 150m d/s of Upland Road
3 MRK 000207 E1700171 N5665679 | Major tributary approx. 50m d/s of confluence with minor tributary
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Figure 1 Biomonitoring sites in two unnamed tributaries of the Mangaoraka Stream related to the Kaimiro
Production Station

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) = estimated 20-99 individuals;

VA (very abundant) = estimated 100-499 individuals;

XA (extremely abundant) = estimated 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.
Averaging the scores from a list of taxa taken from one site and multiplying by a scaling
factor of 20 produces a Macroinvertebrate Community Index (MCI) value.

The MCI was designed for use in stony streams, and all sites sampled in this survey
provided stony substrate. The MCI was designed as a measure of the overall sensitivity of
macroinvertebrate communities to the effects of organic pollution, though sedimentation,
temperatures, current speed, dissolved oxygen levels and some toxins can also affect the
index values, because the taxa capable of tolerating extremes in these variables generally
have low sensitivity scores. Usually more ‘sensitive’ communities inhabit less polluted
waterways.

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 SQMClI; is
not multiplied by a scaling factor of 20, therefore SQMCI; values range from 1 to 10, while
MCI values range from 20 to 200.

Results and discussion

This October 2012 survey was performed 16 days after a fresh in excess of three times
median flow and in excess of seven times median flow. However, in the month prior to this
survey, there had been seven fresh events which exceeded three times median flow. During
this mid-morning survey, water temperatures in the main tributary ranged from 11.5°C to
12.2°C and in the minor tributary water temperature was 11.9°C.

The substrate at all sites consisted predominantly of sand, gravels and cobbles, with varying
proportions of boulder and silt substrate present also. A moderate swift flow of clear,
uncoloured water was recorded at sites 1 and 3, while at site 2 there was also a moderate
swift flow of clear, uncoloured water; higher flows than often surveyed in the past,
particularly in the smaller tributary.

In the major tributary, there was no evidence of extensive slumping of the banks upstream
and downstream of site 1 compared with that noted by the previous May 2012 survey,
which most likely had been caused by stock accessing the stream. The stream bed at this site
was covered in a patchy periphyton mats and widespread algal filaments. No moss was
found at this open site.

At the completely shaded site 3, thin periphyton mats were observed on the bed of the
stream along with patchy leaves but no moss or filamentous algae were present.

Patchy algal mats and patchy filaments were recorded at site 2 in the minor tributary of the
Mangaoraka Stream. As in previous surveys, iron oxide deposits were found on the stream
bed at this site which is a common occurrence in many small seepage streams in Taranaki.



Typically such deposits result from the oxidation of dissolved ferrous iron in groundwater

seepage, upon contact with atmospheric oxygen. Small streams may not have sufficient flow
to flush these deposits away. Iron oxide deposits were not recorded at site 1 or site 3 in this

survey.

Macroinvertebrate communities

Most past surveys have shown that the larger tributary supports richer macroinvertebrate
communities, including abundances of ‘sensitive’ mayflies. These results reflect the good

habitat conditions provided by faster-flowing, stony-bedded streams on the upper ring
plain. The smaller tributary has tended to support communities with lower numbers of taxa
and smaller proportions of ‘sensitive’ taxa. This in part has been due to the slower flow and
iron oxide deposition on the stream bed of this tributary.

Table 2 provides a summary of the results from the sites sampled in this survey together

with historical results. The full results of the current survey are presented in Table 3.

Table 2 Results of previous surveys performed between January 1985 and May 2012 in two unnamed

tributaries of the Mangaoraka Stream, together with current survey results

Numbers of taxa MCl values SQMCIs values
SiteNo( g, . October No. Range . October No. . October
samples BEG sce 2012 Samples LU 2012 samples L L L 2012
1 50 18-37 27 24 50 83-110 97 100 25 1.9-5.1 34 25
2 47 3-26 15 19 47 55-103 81 103 25 1.2-4.1 2.1 35
3 50 14-33 24 27 50 71-111 98 104 25 1.7-6.2 3.6 40

Major tributary

Upstream of discharge tributary (site 1)

Survey results to date are illustrated in Figure 2.
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Figure 2 Number of taxa and MCI values in an unnamed tributary of the

Mangaoraka Stream, 50 m upstream of Kaimiro Production Station

(MRK000198)

A richness of twenty-four taxa was recorded at this site by the current survey, slightly less

than the historical median taxa number (Table 2).




Table 3 Macroinvertebrate fauna of two unnamed tributaries of the Mangaoraka Stream in relation to Kaimiro
Production Station sampled on 3 October 2012

Site Number 1 3 2
Taxa List Site Code sl\:ge MRK000198 MRK000207 MRK000204
Sample Number FWB12334 FWB12335 FWB12333
NEMERTEA Nemertea 3 R
NEMATODA Nematoda 3 R
ANNELIDA (WORMS) Oligochaeta 1 XA VA A
Lumbricidae 5 R R
MOLLUSCA Potamopyrgus 4 VA VA
CRUSTACEA Isopoda 5 R R
EPHEMEROPTERA (MAYFLIES) Austroclima 7 R C R
Coloburiscus 7 R A
Deleatidium 8 A A
Zephlebia group 7 A A R
PLECOPTERA (STONEFLIES) Acroperia 5 R R R
COLEOPTERA (BEETLES) Elmidae 6 A R R
Ptilodactylidae 8 C R
MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A
TRICHOPTERA (CADDISFLIES) Aoteapsyche 4 R C
Costachorema 7 R R
Ecnomidae/Psychomyiidae 6 R
Hydrobiosis 5 R
Orthopsyche 9 C C
Plectrocnemia 8 R
Psilochorema 6 R R
Oeconesidae 5 R
Oxyethira 2 R R C
Pycnocentria 7 R R
Triplectides 5 R
Zelolessica 7 A
DIPTERA (TRUE FLIES) Aphrophila 5 VA A
Eriopterini 5 R R
Hexatomini 5 R R R
Limonia 6 R
Harrisius 6 R
Maoridiamesa 3 C R
Orthocladiinae 2 VA C A
Polypedilum 3 R C
Austrosimulium 3 R A R
Tanyderidae 4
No of taxa 24 27 19
Mcl 100 104 103
SQMCls 25 40 35
EPT (taxa) 10 11 8
%EPT (taxa) 42 41 42

‘Tolerant' taxa

‘Moderately sensitive' taxa

"Highly sensitive' taxa




The macroinvertebrate community at this site was characterised by one ‘highly sensitive’
taxon [mayfly (Deleatidium)]; four ‘moderately sensitive’ taxa [mayfly (Zephlebia group),
elmid beetles, cased caddisfly (Zelolessica), and cranefly (Aphrophila)], and three ‘tolerant’
taxa [oligochaete worms, snail (Potamopyrgus), and orthoclad midges] (Table 3). The
presence of two ‘highly sensitive” taxa (one of which was abundant) was indicative of
relatively good preceding physicochemical water quality.

The moderately high proportion of ‘sensitive taxa’ (62%) recorded at this site was reflected
in the MCI score of 100 units, three units higher than the median score recorded at the site
previously (Figure 2 and Table 2) and similar to the MCI score recorded by the previous
survey (104 units).

A low SQMCI; score of 2.5 units was recorded at this site by the current survey which
reflected the numerical dominance by the extremely abundant ‘tolerant” oligochaete worms
and to a lesser degree, two other “tolerant” taxa.

Downstream of discharge tributary (site 3)

Results to date for this site, downstream of the confluence with the Production Station
discharges receiving waters tributary, are illustrated in Figure 3.

Number of taxa and MCI values in the Mangaoraka Stream: unnamed
tributary, 50m d/s of Kaimiro Production Station tributary (MRK000207)

120

100

80

60

MCl value

No. of taxa

40

—=&—— MClvalue = ==----- Median MCI to date
—— No.oftaxa = ===---- Median no. of taxa to date

Figure 3 Number of taxa and MCI values in an unnamed tributary of the
Mangaoraka Stream, 50 m d/s of Kaimiro Production Station
tributary (MRK000207)

A moderate richness of twenty seven taxa was found at this site, three more than the
median recorded by all previous surveys (Figure 3 and Table 2). The community was
characterised by one ‘highly sensitive” taxon [mayfly (Deleatidium)]; three ‘moderately
sensitive’ taxa [mayflies (Zephlebia group and Coloburiscus) and dobsonfly (Archichauliodes)];
and three ‘tolerant’ taxa [oligochaete wormes, snail (Potamopyrgus), and sandfly
(Austrosimulium)].

There were several significant differences within individual taxon abundances found
between sites 1 and 3, some of which were increases in abundances of ‘moderately sensitive
taxa in a downstream direction (Table 3). These differences were tempered by subtle
changes within a number of ‘tolerant’ taxa (eg oligochaete worms), which resulted in a
significant increase in SQMCI; value of 1.5 units (Table 2). This SQMCI; was higher than the
historical median for this site, indicative of a macroinvertebrate community in relatively
good health.

4

Due to a small increase in the proportion of “sensitive” taxa in the community (67%)
compared with site 1, the MCI score (104 units) increased slightly (by 4 units) which was six



units above median MCI score recorded to date at this site. The SQMCIs and MCI scores
were both indicative of minimal recent impacts on the macroinvertebrate community by the
inflowing tributary which receives Kaimiro Production Station discharges.

Minor tributary which receives Kaimiro Production Station discharges (site 2)

The results of surveys performed to date at this site, in the tributary which receives the
Production Station’s discharges, are illustrated in Figure 4.
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Figure 4 Number of taxa and MCI values in an unnamed tributary of the

Mangaoraka Stream, 150 m d/s of Upland Road (MRK000204)

A moderate richness of 19 taxa was found at this site where there was a thin iron oxide
coating of the substrate. This was four taxa above the median richness of previous surveys
(Figure 4, Table 2). This richness was considered to be related to the limited invertebrate
habitat available although on the present occasion there was some improvement in richness
coincident with less sedimentation following several more recent stream freshes. The
community was characterised by only three taxa, one ‘moderately sensitive’ taxon [cranefly
(Aphrophila)] and two “tolerant” taxa [oligochaete worms and orthoclad midges] (Table 3).
The lower proportion of ‘tolerant’ taxa (26%) than usual in this community resulted in an
MCT score of 103 units, a significant (Stark, 1998) 21 units higher than the historical median
for this site and equivalent to the historical maximum, (Figure 4). Two ‘highly sensitive’ taxa
were recorded in the community, and together with the relatively high MCI, were indicative
of good preceding water quality The SQMCI; score was well above the median, partly due
to the abundance of one “sensitive” taxon under relatively higher flow conditions.

Although this site’s taxa richness was lower than those found at the two sites in the main
tributary, the SQMCI; score was within the range found at these two sites and the MCI score
was very similar to both sites” MCI scores. These similarities were in contrast to the
differences in communities usually found by past surveys under lower, summer and/or
autumn warmer flow conditions when the habitat differences between tributaries have been
more pronounced.

The current survey results were indicative of no recent impacts of the Kaimiro Production
Station discharges upon the macroinvertebrate community of this receiving tributary which
was also reinforced by an absence of ‘sewage fungus’ on the stream bed.

Discussion

Most of the previous surveys undertaken in relation to the Kaimiro Production Station
stormwater discharge have shown that the larger tributary of the Mangaoraka Stream



supports richer macroinvertebrate communities, including greater abundances of ‘sensitive’
mayflies. The results of this early spring survey are consistent with these trends.

Taxa richnesses recorded at sites 1 and 3 were higher than that recorded at site 2 in the
unnamed tributary which receives the production station stormwater discharge although to
a lesser extent than has often been the case under lower, warmer flow conditions. However,
MCI and SQMCI; scores recorded at site 2 were similar to those recorded at sites 1 and 3 in
the larger tributary. At the time of this survey, the availability of habitat in the smaller
tributary was only slightly more limited than in the major tributary with moderate flows
recorded at all three sites after a wet late winter period. The condition of the habitat at site 2
was compromised to some extent by the presence of naturally occurring iron oxide sediment
on the substrate at this site along with the presence of patchy periphyton mats and
filamentous algae. Such habitat conditions are unlikely to support more ‘sensitive’ mayfly
taxa, several of which were recorded in abundance at the two sites in the major tributary. In
this survey, no iron oxide was recorded at site 1 or at site 3. It is considered that the minor
differences in richness, MCI, and SQMCI; recorded between site 2 and the two sites in the
larger tributary related to subtle differences in habitat rather than due to the effects of the
stormwater discharges from the production station.

The MCI and SQMCI results recorded at the site in the minor (receiving) tributary were
significantly (Stark, 1998) higher than the median scores recorded at this site previously and
were indicative of reasonable preceding water quality in this tributary.

Overall, the results of this survey under early spring, moderate flow conditions indicated
that the discharge of stormwater from the Kaimiro Production station had not resulted in
any recent adverse effects on the macroinvertebrate communities in tributaries of the
Mangaoraka Stream.

Summary

A three site biomonitoring survey was undertaken in October 2012 in two tributaries of the
Mangaoraka Stream, to monitor the health of the macroinvertebrate communities of these
tributaries, in relation to the discharge of treated stormwater from the Kaimiro Production
Station. The Council’s standard ‘kick” sampling technique was used to collect the stream
bed macroinvertebrate samples from each site. Samples were processed to provide number
of taxa (richness), MCI and SQMCI; scores for each site.

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. It may indicate subtle changes in
communities, and therefore be more relevant index if non-organic impacts are occurring.
Significant differences in either the MCI or the SOQMCI; between sites indicate the degree of
adverse effects (if any) of the discharges being monitored.

The MCI and SQMCI; scores recorded at site 2 in the small unnamed tributary downstream
of the production station discharge atypically were very similar to the scores recorded at the
two sites in the larger tributary. At the time of this survey, the availability of instream
habitat at this site was not as limited as usual due to moderate flow conditions despite the
presence of iron oxide deposits and periphyton (mats and filaments) on the bed of the
stream which is restrictive to the establishment of a macroinvertebrate community
comprising certain ‘sensitive’ taxa such as mayfly taxa. In contrast, sites 1 and 3 in the major
tributary supported more diverse communities which included abundances of several
‘sensitive’ mayfly taxa. It was considered most likely that the difference in taxa richness, but
similarities in MCI and SQMCI; scores at site 2 compared to the two sites in the larger



tributary, resulted from subtle differences in habitat rather than as a result of the Production
Station discharges.

MCI and SOMCI; scores recorded at each of the three sites in this survey were higher than
the median scores for each respective site on this early spring occasion; an indication of
relatively good preceding water quality under moderate flow conditions following a recent
wet late winter period.

In summary the results of this October 2012 survey indicated that discharges from the
Kaimiro Production Station had not had any recent detrimental effects on the
macroinvertebrate communities of the tributaries of the Mangaoraka Stream.
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Air monitoring report






Memorandum

To Job Manager, Callum MacKenzie

From Scientific Officer - Air Quality, Brian Cheyne
File FRODO - #1303258,

Date February 13, 2014

Ambient Gas Monitoring at Kaimiro Production Station during
2012-2013 monitoring year

During the monitoring year, a multi-gas meter was deployed on three occasions in the
vicinity of the plant. Each deployment lasted approximately twenty-four hours, with the
instrument placed in a down-wind position at the start of each deployment. Monitoring
consisted of continuous measurements of gas concentrations for the gases of interest
(carbon monoxide and combustible gases). The location of the multi-gas meter for each
sampling run is shown in Figure 1.

Because of the nature of the activities on the site, it was considered that the primary
information of interest in respect of gases potentially emitted from the site was the
average downwind concentration, rather than any instantaneous peak value. That is, the
long-term exposure levels, rather than short-term maxima, are of most interest. The gas
meter was therefore set up to create a data set based on recording the average
concentration measured during each minute as raw data.

New Plymouth
district

South Taranaki
district

Figure 1 Air monitoring sites —Kaimiro Production Station (year 2012-2013)



The details of each sample run are summarised in Table 1 and the data from each run are
presented graphically in Figure 2.

The consents covering air discharges from the Kaimiro Production Station have specific
limits related to particular gases. Special condition 13 of consent 4048 set a limit on the
carbon monoxide concentration at or beyond the production station’s boundary. The
limit is expressed as 10 mg/m? for an eight hour average or 30 mg/m? for a 1 hour
average exposure. The maximum concentration of carbon monoxide found during the
monitoring run was 5.2 mg/m?3 (see note below) with average concentration for all three
runs was only 0.25mg/m?3 which complies with both consents conditions. This continues
the pattern found in previous years.

Table 1 Results of ambient gas monitoring at Kaimiro production station

Run 1 2 3 2
Period (from-to) 19072012 0800 10112012 16:24 112012 1355 Z
= | CO(ppm) 3.10 2.30 6.10 3.83
= LEL(%) 0.10 0.10 0.10 0.10
s | coppm) 0.20 0.10 0.50 0.30
= LEL(%) 0.00 0.00 0.00 0.00
= | co(ppm) 0.00 0.00 0.10 0.00
= LEL(%) 0.00 0.00 0.00 0.00

Note: (1) the instrument records in units of ppm. At 15°C
1ppm CO = 0.85 mg/m’

(2) See text for explanation of LEL. Because the LEL of methane is equivalent to a mixture of
approximately 5% methane in air, then the actual concentration of methane in air can be
obtained by dividing the % LEL by 20.

LEL% gives the percentage of the lower explosive limit, expressed as methane, that is
detected in the air sampled. The sensor on the instrument reacts to gases and vapours
such as acetone, benzene, butane, methane, propane, carbon monoxide, ethanol, and
higher alkanes and alkenes, with varying degrees of sensitivity. The Council’s Regional
Air Quality Plan has a typical requirement that no discharge shall result in a dangerous
level of airborne contaminants, including any risk of explosion. At no time did the level
of explosive gases downwind of the Kaimiro Production Station reach any more than a
trivial level.
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Figure 2 Graphs of ambient gas levels in the vicinity of the Kaimiro Production Station







