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QUALIFICATIONS AND EXPERIENCE
1.

My name is Prue Harwood.

2.

I am a Senior Associate – Environmental Engineering, in the firm of Beca
Limited.

3.

I have a Bachelor or Engineering (Chemical) degree from the University of
Canterbury and I am a Member of the Clean Air Society of Australia and
New Zealand, the Resource Management Law Association and the
Environment Institute of Australia and New Zealand. I am a Certified Air
Quality Professional and a Certified Environmental Professional.

4.

Some of my recent experience in assessing the effects of activities that
discharge dust include:
(a)

Presentation of evidence on behalf of James Hardie Ltd with respect
to the discharges to air from a proposed sand quarry in Kaukapakapa.

(b)

Presentation of evidence on behalf of Fulton Hogan Ltd with respect to
the discharges to air from a quarry near Clevedon.

(c)

Presentation of evidence on behalf of Rangitata Diversion Race
Management Ltd with respect to the discharges to air airising from the
construction of a large irrigation pond in Canterbury.

(d)

Presentation of evidence on behalf of Frews Quarries Ltd with respect
to the discharges to air from a proposed quarry to be located near
Christchurch Airport.

(e)

Preparation of evidence to the Environment Court on air quality issues
arising from a proposed plan change for Timaru District Council. The
Council proposed to change the zoning of an area of rural land to
industrial.
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(f)

Presenting evidence to the Environment Court on potential discharges
to air associated with the establishment of a quarry at Wards Road,
Rolleston in Canterbury.

(g)

I have also been involved with resource consenting and monitoring of
ambient air quality for a number of quarries and mines including
Oceana Gold (New Zealand) Limited (OGNZL) mine at Macraes Flat
in East Otago for twenty years and, for seven years, I was involved with
monitoring the effects of dust at the Mintago open cut gold mine at
Earnscleugh in Central Otago.

5.

In preparing this evidence I have reviewed:
(a)

The reports and statements of evidence of other experts giving
evidence relevant to my area of expertise, including:
i. John Heilig

(b)

The parts of the section 42A report relevant to my area of expertise.

(c)

Submissions relevant to my area of expertise.

(d)

The request for further information made by Waikato Regional Council
(WRC).

6.

I have read the Code of Conduct for Expert Witnesses in the Environment
Court Practice Note 2014. This evidence has been prepared in accordance
with this Code and I agree to comply with it. I have not omitted to consider
material facts known to me that might alter or detract from the opinions
expressed.

SCOPE OF EVIDENCE
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7.

I have been asked by OGNZL to prepare evidence in relation to air quality
impacts of Project Martha. This includes:
(a)

A description of the existing air environment of the area including the
general environmental setting and existing effects from mining;

(b)

A description of the air discharge effects of Project Martha and an
assessment of their significance; and

(c)
8.

Proposed mitigation measures.

The description of the existing air environment includes a summary of data
for all the air monitors on site, including those surrounding the Rock and
Tailings Storage Area (RTSA). I note that the use of the RTSA is already
authorised and not part of activities requiring resource consent as part of
Project Martha, but I have summarised the data from the entire air quality
monitoring network for completeness.

9.

I confirm that my evidence relates to the proposal known as Project Martha
as described in Chapter 3 of the Assessment of Environmental Effects dated
25 May 2018 (AEE).

10.

I confirm that I am the author of a report dated 13 March 2018 entitled Project
Martha - Assessment of Environmental Effects of Discharges to Air attached
as Appendix L to the AEE. I also confirm that I am responsible for the
following additional information supplied in response to questions asked
under section 92 of the RMA:
(a)

Response to Request for Further Information dated 17 July 2018

(b)

Response to Request for Further Information dated 27 July 2018.
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EXECUTIVE SUMMARY
11.

The majority of the work required for Project Martha will take place within the
area of the existing Martha Pit. The environment for the proposed works is
therefore dominated by the previous and current mining activities.

12.

The closest privately-owned houses to the proposed works are located to
the northwest of the proposed relocation of Bulltown and Cambridge Roads
and the noise bund.

13.

The majority of the air discharges from Project Martha will be the same, or
very similar in scale, nature, location and effects as the air discharges from
recent mining projects in Waihi.

14.

The predominant discharge from the proposed activities will be particulate
matter, along with more minor discharges from the operation of vehicles and
blasting both on the surface and underground.

15.

The results of ambient air quality monitoring in Waihi and the complaints
history demonstrate that any increases in air borne contaminant levels due
to previous mining projects are small and well below all the relevant
standards and guidelines recommended by the Ministry for the Environment
(MfE), and within the current resource consents and permitted activity limits.

16.

The assessment of potential effects of the air discharges from Project Martha
has identified that there is a low to moderate risk of sensitive receptors,
located within 200m of the crest of the Martha Pit and the realignment of
Bulltown and Cambridge Roads, being exposed to a small increase in
deposited and suspended dust above the presently-consented levels,
although concentrations are not expected to exceed standards or guideline
levels.

17.

In order to mitigate the risk of short term dust events on sensitive locations
such as residences in close proximity to the proposed works, I have
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recommended that some additional mitigation is undertaken when works are
being carried out close to these residences in dry and windy weather and
also concur with the recommendations made by Mr Caldwell in Appendix C
of the WRC section 42A report to implement additional monitoring of dust in
the vicinity of the closest houses to the proposed works.
18.

The concentrations of contaminants that have the potential to cause adverse
health effects are not expected to exceed the relevant standards and
guideline levels and the current consent limits beyond the boundary of the
mine.

19.

Providing OGNZL continues to use the methods currently used successfully
at the mine to minimise discharges to air and implements the additional
mitigation measures that I have recommended, the discharges to air from
Project Martha will be adequately avoided and mitigated and the risk that
these discharges will result in noxious, dangerous, offensive or objectionable
effects is considered to be low.

20.

Overall, I expect the potential effects of the discharges to air resulting from
Project Martha to be less than minor.

EXISTING ENVIRONMENT
21.

The main features of the environment, in the vicinity of the Waihi Gold Mine,
that are of relevance to the effects that Project Martha may have on air
quality, are as follows:
(a)

The majority of the work required for Project Martha will take place
within the area of the Martha Pit.

(b)

The Martha Pit is located within the gazetted Waihi Airshed and the
Process Plant and Rock and Tailings Storage Area (RTSA) are located
within the airshed comprised of all rural areas within the Waikato
Region that are not included in a specifically-gazetted airshed. Neither
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of these airsheds is classified as “polluted” as defined in Regulation 17
of the National Standards for Air Quality (NESAQ).
(c)

Monitoring of fine particulate (PM10) in the Waihi Airshed was
suspended in 2012 by the WRC as concentrations measured between
2008 and 2011 by the Council indicated that concentrations were well
below the National Environmental Standard for Air Quality (NESAQ)
24-hour standard of 50 μg/m3. The monitoring was undertaken when
Martha Pit was operating and therefore includes the contribution of the
mine to ambient air quality in Waihi at the time.

(d)

Air quality within the rural airshed is expected to be typical of other rural
areas in New Zealand and well within NESAQ criteria.

(e)

The predominant winds are from the west and southwesterly directions.
Winds which exceed 5m/s (the critical wind speed for lifting dust from
unconsolidated surfaces),1 occur for approximately 31% of the time. A
windrose showing the distribution of wind speeds and directions for
Waihi is attached as Appendix 1 of my evidence.

(f)

The locations of privately owned dwellings within 200m of the proposed
new mine areas are shown in the figures attached as Appendix 2 to
my evidence.

(g)

The closest privately-owned houses to the proposed works are located
approximately 30m to the northwest of the proposed relocation of
Bulltown and Cambridge Roads and 60m to the northwest of the
northern extent of the noise bund.

(h)

The only changes to the boundaries of Martha Pit will occur on the
northern boundary of the Pit.

1

Air and Waste Management Association “Air Pollution Engineering Manual” 2nd edtion edited by
Wayne T Davis, 2000.
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AIR DISCHARGES FROM PROJECT MARTHA
22.

The majority of the air discharges from Project Martha will be the same or
very similar to the scale, nature and location of air discharges from past and
present air discharges associated with mining in Waihi. The discharges that
will be slightly different in scale and nature, or will occur from a slightly
different location are as follows:
(a)

Dust from the construction of the new noise bund along Bulltown Road;

(b)

Dust from the construction of the section of Bulltown and Cambridge
Roads that will be relocated;

(c)

Products of combustion from vehicle operation and dust from
underground mining activities that will be discharged to air from new
and existing ventilation shafts; and

(d)

Dust from mining activities and vehicle movements in the extended
areas of the mine.

The predominant discharge from the proposed activities will be particulate
matter. The majority of the particulate matter will be made up of relatively
large-sized particles that have the potential to cause nuisance effects, but
there will be a proportion that will fall into the smaller-sized category (less
than 10 μm in diameter, known as PM10) that has the potential to cause
adverse health effects if inhaled.
23.

The material mined at Waihi contains crystalline silica and consequently, the
dust created during mechanical operations such as crushing will also contain
a proportion of crystalline silica. Fine particles of crystalline silica that are
less than 10μm in diameter, known as respirable crystalline silica (RCS), can
cause significant adverse human health effects (silicosis) if people are
exposed to concentrations above recommended guidelines levels over
extended periods of time.
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24.

The operation of the vehicles on the surface will generate the products of
combustion, which include PM10, nitrogen oxides (NOx) and carbon
monoxide (CO). The ambient concentrations of these contaminants
associated with vehicle usage have been measured at the Martha Mine and
reported for previous consent applications2. The findings of these studies
were:
(a)

The results of ambient monitoring of air quality showed only minimal
effects from vehicles associated with mine operations with most
measurements well below the Ambient Air Quality Guidelines (AAQG)
and the National Environmental Standards for Air Quality (NESAQ).

(b)

Elevated

concentrations

of

NOx

and

a

moderately-elevated

concentration of sulphur dioxide (SO2) were recorded when a stockpile
was being worked in 1993 within 10m of the monitoring site.
Extrapolation of the data indicated that concentrations of both
contaminants would be insignificant within about 50m of the activity.
(c)

Since the 1993 measurements were made, the sulphur content of fuel
has been decreased by 95%, with a corresponding decrease in SO2
emissions from vehicles.

25.

The frequency and concentration of vehicle movements within the mine will
be similar to recent levels and consequently, the concentrations of
contaminants generated by the vehicles will also be similar. It is therefore
expected that the effects of vehicle emissions on ambient air quality beyond
the boundaries of the mine will be minimal.

26.

The underground mining will generate dust from excavation, materials
handling and vehicle movements, as well as combustion products from
vehicle emissions and discharges generated from blasting. All underground

2

Rolfe K “Newmont Waihi Gold: Air Quality Implications of Underground Mining in the Golden Link
Project Area”, March 2012.
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emissions will be discharged to air via one return air (exhaust) portal and the
ventilation shafts. The locations of the proposed surface ventilation
structures associated with Project Martha are shown in Appendix 3. The
location of the proposed Return Air Portal may vary within a range of
approximately 120 m further to the west, and up to 5m higher than that
shown in Appendix 3, however this will not change the effects at the nearest
receptors.

27.

The nature of the discharges generated underground is the same as those
generated by surface mining with the only difference being that the
emissions will be exhausted from the ventilation raises as point sources,
rather than as a diffuse source over the surface area of the mine. In cool
calm conditions, the emissions from the ventilation raises can be visible as
a plume of water vapour.

28.

The Martha Underground Mine will be ventilated through a new return air
shaft and return air portal to be located in the Martha Pit, and the existing
Trio Underground Mine vent shaft.

29.

The ventilation rates through the Martha Underground Mine will vary but will
be sufficient to provide a safe working environment within the mine. This
means that the concentration of all contaminants will be kept below the
Workplace Exposure Standards (WES) set by Worksafe New Zealand
(Worksafe), whenever there are people working underground. OGNZL
carries out regular monitoring of the air quality within the mine to ensure this
is the case.

30.

Conditions within underground mines are usually damp. However, if
necessary any dust generated from excavation and materials handling will
be controlled underground using water carts and sprayers to maintain the
roads in a wet condition and muck piles will be watered down with hoses,
prior to placing the material into trucks for transport to the surface.
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31.

Blasting generates emissions of particulates, CO, NOx and small quantities
of SO2. Blasting also produces dust generated from the shattering of rock.
Blasting takes place within the pit and in the underground mines.

32.

The operations in the Martha Pit will employ drill and blast techniques
appropriate for use near to residential areas.

33.

During blasting operations within the Martha Pit, the open pit staff will be
evacuated, and machinery emissions associated with the open pit will cease.
During blasting operations within the Martha Underground Mine, staff in
proximity will be evacuated either to a safe area underground or to the
surface. During blasting underground, some machinery may still operate
underground by remote control or in other areas where normal operations
can continue. Therefore, in general, the emissions generated from diesel
engines, vehicle movements and excavation will be at reduced levels at the
time of blasting in the open pit or underground. For underground blasts, the
air quality within the mine is tested thirty minutes after the blast and cleared
before personnel are permitted to re-enter the working areas.

34.

The emissions generated from underground blasts will be discharged via the
ventilation shafts located within the Martha Pit and below the crest of the pit.

35.

Watercare Services measured the concentration of contaminants from the
Favona Vent Shaft in 20073 during a series of five blasts. The testing found
that the average concentrations of contaminants measured during a blast
were less than the relevant NESAQ and AAQG levels for CO and NO2.

36.

The blasting in the Martha Underground Mine will follow the same practices
as those used at the Favona Underground Mine during the tests and at other
underground mines. It is therefore expected that the emissions from the new

3

Watercare Services Ltd “Newmont Waihi Gold, Particulate, Carbon Monoxide and Oxides of
Nitrogen Emission Testing”, August 2007.
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return air shaft and portal will be very similar to the results measured by
Watercare.
37.

The concentration of contaminants in the plumes from the vents will be
dispersed and diluted as the plume travels downwind and will be
substantially less than the concentration in the discharge and the NESAQ
and AAQG, at locations where members of the public may be exposed.
Consequently, the risk of emissions from vent shafts during blasting resulting
in exceedances of ambient air quality standards, or guidelines at off-site
locations, is considered to be minimal.

38.

OGNZL has not carried out any specific monitoring of the discharges to air
from above-ground blasting. The nature and quantity of the discharges will
be the same as the discharges to air from underground blasting, but the
discharges will be dispersed into the atmosphere at the source.
Concentrations of contaminants are expected to decrease rapidly with
distance from the source and to be well below guideline levels where
members of the public may be exposed. OGNZL manages and plans each
blast taking into consideration the likely effects on nearby residents, the size
of the blasts and weather conditions.

HISTORICAL AND EXISTING EFFECTS OF AIR DISCHARGES
Ambient Air Quality Monitoring
39.

OGNZL and its predecessors have been monitoring deposited dust in the
vicinity of the Waihi Gold Mine since 1982 and total suspended particulate
(TSP) since 2005. At present, OGNZL has a total of 13 permanent
monitoring sites of which 9 are used to measure deposited dust and 6 are
used to measure TSP. Meteorological parameters are measured at one
location. The locations of the current monitoring sites are shown in
Appendix 4 along with a description of each site.
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40.

OGNZL also monitored the 24-hour average ambient concentrations of
PM10 and respirable crystalline silica (RCS), every two years, for periods of
approximately four months, up until the end of 2014. The monitoring
programme was suspended in 2015, with the agreement of WRC, when
mining in the Martha Pit stopped. This monitoring was undertaken at various
sites in Waihi and using a number of different monitoring methods.
Consequently, not all sets of monitoring results are directly comparable.
However, the results of the monitoring consistently demonstrated that the
concentrations of PM10 and RCS were well within health-based guidelines
and standards at all the monitored sites.

41.

Continuous monitoring of PM10 concentrations was also carried out by WRC
in Waihi for three years between 2008 and 2011. During this monitoring
period, PM10 concentrations did not exceed the NESAQ threshold of 50
μg/m3. RCS concentrations did not exceed the 24-hour guideline value4 of
9μg/m3 and monitoring was subsequently ceased as the WRC considered
that ambient air quality within the Waihi Airshed did not pose any significant
potential health risks.

42.

We have analysed the results of the deposited dust and TSP monitoring and
carried out some statistical analysis to investigate whether there were any
significant differences between the distribution and means of the dust
deposition rates and TSP concentrations recorded at each of the sites. The
methodology and results for this analysis are provided in Appendix 5.

43.

The deposited dust and TSP monitoring results indicate the following
(a)

Dust deposition rates are relatively low at all of the sites and are
generally comparable to local background levels.

4

Derived from the Office of Environmental Health Hazard Assessment (OEHHA) Noncancer
Chronic Reference Exposure Level (REL) of respirable crystalline silica of 3 µg/m3 (annual
average).
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(b)

lightly higher mean deposition rates are observed at Sites 6.63 (Met
Station/Office), 6.71 (Morrison)5 and 6.61 (Leaches), which may be
indicative of Sites 6.63 (Office) and 6.71 (Morrison) proximity to the site
activities. The reason for the slightly higher mean deposition rates at
Site 6.61 (Leaches) is unclear but is unlikely to result from the mining
activity due to the distance between the site and the Martha Pit and the
direction of the prevailing winds.

(c)

The Ministry for the Environment (MfE) guideline for deposited dust
levels and the dust trigger levels included in the current consent
conditions were exceeded infrequently at any of the sites during the
previous 17-year monitoring period. This indicates that dust deposition
levels in the vicinity of the site can be considered to be within
acceptable levels.

(d)

Martha Pit mining activities may have an impact on TSP concentrations
located at the sites located close to the pit. However, at distances of
between 150m and 250m, the impact of the mine becomes less
significant and TSP levels are expected to be similar to levels recorded
in other parts of Waihi that are not impacted by the mine.

44.

We have also compared the annual average deposited dust and TSP levels
measured at Site 6.63 (Met Station/Office), with the annual tonnage of
material handled at the mine since 2000. This comparison found that;
(a)

Deposited dust levels measured at Site 6.63 (Met Station/Office) are
generally in accordance with production rates, especially since 2005;

(b)

TSP concentrations have varied with production rates to some degree;
and

5

Note that Site 6.71 (Morrison) is located at the south end of TSF1A and is therefore not relevant fo
the Project Martha applications.
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(c)

TSP concentrations are also likely to be influenced by sources other
than the mine such as domestic heating and vehicle emissions. This is
particularly evident in 2015 and 2016 as production effectively ceased
in April 2015, but annual average TSP concentrations remained at
similar levels to 2014.

COMPLAINTS AND COMPLIANCE HISTORY
45.

The record of complaints maintained by OGNZL and its predecessors
demonstrate that in most years the number of complaints received about air
quality is less than 10, which I consider to be a moderate to low level of
complaints for an activity of this size located within a sensitive receiving
environment.

46.

During 2004 and 2011, the number of complaints regarding dust was higher
than normal, with 18 complaints being received in 2004 and 26 in 2011.

47.

The complaints in 2004 all came from one complainant in the early part of
the year. The complainant was concerned about dust on surfaces and health
effects. In response to these complaints, OGNZL initiated some additional
ambient air quality monitoring in the vicinity of the complainant’s house and
some extra dust mitigation measures.

48.

The additional dust mitigation measures included the installation of a
sprinkler system in the crusher area, the use of irrigation sprayers on the
ends of the conveyors to reduce dust generation from active stockpiles when
required, and an increased frequency of watering roads in high activity
areas.

49.

The results of the monitoring demonstrated that both deposited dust and
TSP concentrations measured at the additional site were well within the
consent trigger limits and were less than values recorded at the routine
monitoring sites.
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50.

In 2011, a total of 26 complaints were received from 18 complainants.
Twelve of the complaints were received after a proposed mine development
plan was announced to the public and a community consultation programme
was conducted.

51.

The complaints were attributed to a very dry and windy November combined
with a breakdown of a water cart for 36 hours and no sprinklers being used
on a temporary portable crusher. In addition, the stockpiles were noted to be
high, East Layback works were underway at the top of the Martha pit, and a
noise bund was being raised to the northeast to mitigate noise from the East
Layback works. During November, all monitored dust levels were higher
than normal, including those upwind of the mine.

52.

To prevent a recurrence of this problem, a back-up water cart was contracted
and a requirement for sprinkler systems on any new crushing equipment was
implemented. The portable crusher was subsequently decommissioned and
removed from site, the noise bund was completed, and mining of the East
Layback progressed to deeper levels within the mine, all resulting in
decreased dust emissions.

53.

At times, complaints have been received regarding odours and smoke from
blast emissions and fires. In 2004, in response to a series of 3 complaints in
February of that year relating to blast odours, a blast notification system was
established. The system notifies residents known to be sensitive to blast
odours when blasts are due to occur and when winds are from the northeast
to southeast, are less than 5m/s and when the blast is to be located on the
west wall of the pit. No substantiated complaints regarding blasting odours
have been received since 2005, and OGNZL now predominantly uses a
different explosive that is less prone to generate odours. The different
product (emulsion) is expected to be the predominant explosive used during
Project Martha.
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54.

Since 2004, 6 complaints have been recorded regarding smoke from fires,
with the last substantiated complaint being received in 2009.

SUMMARY OF CURRENT AND PAST EFFECTS
55.

The results of ambient air quality monitoring and the complaints history for
the site demonstrate that any increase above background concentrations of
deposited dust, TSP, PM10 and silica measured at sites in the vicinity of the
mining operation are small and well below the relevant standards and
guidelines recommended by MfE and within the current resource consent
and mining licence (permitted activity) limits.

56.

I note, however, that the current deposited and suspended dust monitoring
programme does not provide any information on short term dust
concentrations and that at times, locations downwind of the mine may
experience higher than normal dust concentrations for short periods of time,
which may be noticeable to the public. Nevertheless, the results of the longterm monitoring programme indicate that any such events do not occur
sufficiently frequently, or are of sufficient magnitude, to increase the long
term average concentrations above the relevant guidelines and standards.

57.

The risk of discharges to air from blasting resulting in ambient concentrations
of contaminants that exceed the NESAQ and AAQG at locations, where
members of the public may be exposed, have also been demonstrated by
monitoring to be minimal. No complaints have been received regarding
blasting emissions since the notification system was instituted in 2005.

58.

Overall, it is considered that past and current adverse effects resulting from
the discharges to air from the Waihi mining operation are no more than
minor.
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POTENTIAL EFFECTS OF PROJECT MARTHA
Assessment Method
59.

To estimate the potential effects of discharges to air from Project Martha,
the likelihood of sensitive receptors experiencing adverse effects has been
assessed based on historical and current effects and the likely changes to
the scale or location of the emissions. The likelihood of each of the project
features resulting in adverse effects on the nearest sensitive receptors has
been assessed taking into account the location of the receptor in relation to
the potential sources of dust, the likely frequency of potential impacts based
on the prevailing wind directions and the likely severity of any potential
impact. These factors were combined, and each sensitive location was
assigned a risk factor. A table showing the risk matrix used is included in
Appendix 6.

60.

The highest risk factors were assigned to sensitive locations that are closest
to the proposed works (less than 100m) and downwind of the works in
prevailing wind conditions. The lowest risk factors were assigned to sensitive
locations that are more than 200m from the works and are not downwind of
the proposed works in the prevailing and secondary wind conditions.

61.

Where an elevated risk of adverse effects occurring has been identified,
additional dust control and monitoring methods are recommended to
mitigate the risk.

Potential Nuisance Effects of Deposited and Suspended Dust
62.

The closest houses to the proposed works are located approximately 30m
north to northwest of the proposed relocation of Bulltown and Cambridge
Roads and approximately 60m from the new noise bund.

63.

The road works and the construction of the noise bund are expected to be
completed within approximately 6 months and these houses will not be
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downwind of the Martha Pit in the prevailing, or secondary wind conditions.
A figure showing the location of the houses and the proposed works overlaid
with a windrose is attached as Appendix 7.
64.

The works involved with the relocation of the roads will be typical of other
road works and will be of small scale compared to mining activities.

65.

Winds from the south-easterly quarter that exceed 5m/s and which could
blow dust from the new noise bunds and road relocation works, towards the
properties located within 200m of the proposed works, occur for
approximately 3.7% of time, which is infrequent. Consequently, the risk of
these properties being adversely affected by dust generated during the
construction phase of the project is considered to be moderate to low due to
their close proximity to the site (refer to Appendix 7).

66.

The closest houses to active mining operations associated with Project
Martha will be approximately 70m to the north and northwest of the crest of
the Martha Pit, but will not be downwind of the mine during the prevailing
and secondary wind conditions. Work on the upper benches near the crest
of the Martha Pit, which is beyond the boundary of the current permit and
the work that has the most potential to cause adverse effects, will take
approximately 8 months to complete. Following completion of these works,
the mining activity will move progressively away from the crest for the
remainder of the project. I therefore consider the risk of the closest properties
being adversely affected by dust during mining operations to be low.

67.

The closest houses to the proposed works may be at risk of being exposed
to infrequent and short-term dust events, when works are taking place in
close proximity to them and which may have the potential to cause offensive
and objectionable effects for short periods. To mitigate this risk, I have
recommended that some additional dust mitigation measures are
implemented especially during dry and windy conditions. I will explain these
methods later in my evidence.
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68.

It is my opinion, that providing OGNZL implements these additional
mitigation measures, along with the continued use of the dust control
methods that have been demonstrated to be effective at the current
operations, the risk of any adverse nuisance effects arising on the closest
properties to the Project Martha operations can be adequately avoided and
mitigated.

POTENTIAL HEALTH EFFECTS OF FINE PARTICULATES, RESPIRABLE
CRYSTALLINE SILICA,
Combustion Emissions from Vehicle and Blast Emissions.
69.

The ambient air monitoring carried out by OGNZL and WRC of PM10 and,
RCS concentrations, and the measurement of the emissions of nitrogen
oxides (NO and NO2) and CO, due to vehicles and blasting on the surface
and from ventilation shafts, has demonstrated that the concentrations of
these contaminants are all well below the relevant guideline and standard
concentration limits.

70.

The overall scale of the mining operation at Waihi will not increase and will
remain less than the peak production rates that occurred in 2004-2005. The
current mitigation measures will continue to be used and consequently the
emission rates and ambient concentrations of the contaminants from these
sources are also expected to remain similar to recent and current levels and
less than past peak levels.

71.

The vent shafts associated with Project Martha will be located within the
Martha Pit, more than 130m below the crest of the pit and several hundreds
of metres from sensitive receptors. As the contaminants in the plumes from
the vents will be dispersed and diluted as they travel downwind, the ambient
concentrations of contaminants beyond the boundary of the site where
members of the public may be exposed, are expected to be negligible.
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72.

The realignment of Cambridge/Bulltown Road will bring the road slightly
closer to some houses. The number and type of vehicles using the road will
not change and hence traffic emissions will also not change. Any ongoing
effects of the realignment of the roads on ambient air quality in the vicinity of
these houses is expected to be negligible.

73.

Consequently, I consider that the discharges to air from blasting and surface
and underground vehicles associated with the proposed activities can be
adequately avoided and mitigated and the risk of adverse health effects
occurring will be negligible.

Summary of Potential Effects
74.

The assessment of potential effects identified that there is a low to moderate
risk of sensitive receptors, located within 200m of the MP4 crest and the
works associated with realigning Cambridge/Bulltown Road, being exposed
to a small increase in deposited dust and TSP concentrations above the
presently-consented levels, although concentrations are not expected to
exceed standard or guideline levels.

75.

In order to mitigate the risk of short term dust events causing adverse effects
on sensitive locations, in close proximity to the proposed works, I have
recommended that some additional mitigation is carried out when works are
being carried out close to the closest residences in dry and windy weather.

76.

The concentrations of PM10, respirable silica, NO2, NO and CO are not
expected to exceed NESAQ, AAQG and current consent limits beyond the
boundary of the mine.

77.

Overall, providing OGNZL continues to use the dust mitigation measures
currently used at the mine and implements the recommended additional
mitigation measures which I will describe in the following section of my
evidence, the likelihood of discharges to air creating adverse effects that are
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noxious, dangerous, offensive or objectionable beyond the boundary of the
mine, due to Project Martha and the currently-consented mine activities, is
considered to be low.
PROPOSED MITIGATION MEASURES
78.

OGNZL propose to use the current methods to control air discharges from
the mine, which have proven to be effective. The dust mitigation methods
include minimising the areas of exposed surfaces, using water to control the
moisture content of materials and surfaces, controlling vehicle speeds,
minimising haul distances, vegetation of exposed areas and planning
activities which have the potential to created dust for days when weather
conditions are predicted to be favourable.

79.

These methods are included in the Air Quality Management Plan (AQMP)
for the mine and I recommend that the conditions included in the current
consent, that relate to air discharges, are included in any new consent that
is granted. The methods are also consistent with the management options
for effective dust control that are included in the MfE Good Practice Guide
for Assessing and Managing Dust6 (GPG Dust).

80.

In my opinion, the majority of the houses located in the vicinity of Project
Martha have a low risk of experiencing adverse effects due to dust, but I
consider the houses within 100m of the Project Martha works to have a
moderate risk of experiencing short term adverse effects, especially during
dry and windy conditions. To mitigate this risk, I have recommended that
wind speed trigger levels for reviewing and ceasing work are included as
additional mitigation measures in the AQMP. These trigger levels would be
applied to all work that has the potential to generate dust that is carried out
within 100m of downwind sensitive receptors. The wind speed trigger levels

6

Ministry for the Environment “Good Practice Guide for Assessing and Managing Dust”, 2016
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that I have recommended are based on levels recommended in the GPG
Dust.
81.

A table showing the trigger levels and the actions that I recommend are
taken, if wind speeds exceed the trigger levels, is attached in Appendix 8.

RESPONSE TO WRC SECTION 42A REPORT
82.

I have reviewed the WRC section 42A report and in particular, Appendix C
of the report prepared by Jonathan Caldwell.

83.

I support the majority of Mr Caldwell’s assessment and conclusions. I have,
however, some comments and suggestions to make on some matters that
Mr Caldwell raises.

84.

Mr Caldwell recommends, in addition to the wind speed alarms that I have
proposed are implemented when work is being carried out within 200m of
residences, that continuous dust monitoring is carried out at Site 6.63 (Met
Station) and at the northern boundary of Martha Pit in the vicinity of
Cambridge and Bulltown Roads using optical TSP instruments. I support this
recommendation and OGNZL has agreed to carry out this additional
monitoring.

85.

I support a monitor being located in the vicinity of Bulltown and Cambridge
Roads and suggest that the monitor is located at the existing monitoring
location Site 6.74 (Bulltown), which is located near to the closest houses to
the proposed road realignment and noise bund works. However, I
recommend that the second site is located at Site 6.61 (Grey St), instead of
Site 6.63 (Met Station), as Site 6.61 is located closer to houses that will be
downwind of the proposed works in the prevailing westerly winds and I
consider this site will provide a better measurement of the effects of dust on
sensitive receptors. I have attached an aerial photograph in Appendix 10
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that illustrates the locations of the monitoring sites that I recommend and the
prevailing wind directions.
86.

In addition to the continuous measurement of TSP concentrations, I also
recommend that TSP concentration alert and alarm trigger levels are
included in the AQMP, which would apply when work is being carried out
within 200m of downwind sensitive receptors, in a similar manner to the wind
speed trigger limits.

87.

The TSP concentration trigger limits that I propose are included in Appendix
8. They are consistent with the 1-hour and 24-hour TSP trigger limits
recommended in the GPG Dust.

88.

The trigger limits will provide an additional mechanism for warning OGNZL
of conditions that may result in adverse dust effects occurring beyond the
boundary of the site and will require the review of dust control measures and
implementation of additional dust control measures if necessary. In the event
that dust cannot be controlled within the alarm TSP trigger value, those
activities which are contributing to the dust problem will be suspended until
further controls are implemented or weather conditions improve.

89.

Mr Caldwell recommends that the emission tests that were carried out on
the vent shafts during blasting in 2007 are repeated. OGNZL has agreed to
this recommendation.

90.

Mr Caldwell recommends that, wherever possible, the dust mitigation
methods and controls that are included in the AQMP are as specific as
practicable and are in accordance with the MfE’s Good Practice Guide for
Assessing and Managing Dust. The dust mitigation measures that I have
proposed are all consistent with the dust mitigation measures included in the
GPG Dust and are as specific as practicable. The purpose of a management
plan is to provide direction and general requirements for the management of
environmental effects within consent limits, whilst allowing the consent
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holder sufficient discretion to manage their operations in the most efficient
and practical manner and to allow sufficient flexibility for the consent holder
to change their procedures to take into account changing circumstances
when required.
91.

Mr Caldwell disagrees with my assessment that the potential effects of the
discharges to air from Project Martha on the residential properties at the
northern end of the pit will be” less than minor”, but instead are better
described as being “no more than minor”. I have considered Mr Caldwells
reasoning for his assessment and respect his opinion. However, it is still my
opinion, that if the dust monitoring and mitigation methods which are
specifically targeted to minimise the effects on these properties are carried
out as proposed, these measures will effectively avoid and mitigate any
adverse effects resulting from dust discharges to the extent that any effects
will be less than minor.

92.

I support the recommendation in the section 42A report that the additional
mitigation measures proposed by OGNZL and Mr Caldwell are included in
the AQMP and that no changes to the consent conditions are necessary
other than those that were requested in the consent application.
7

RESPONSE TO SUBMISSIONS
93.

Submissions regarding the potential effects of dust were received from 6
addresses. The concerns raised by the submissions were in summary:
(a)

Effects of dust on sensitive equipment;

(b)

Dust effects due to proximity of works to property, including road
realignment, construction of noise bund and mining;

(c)

Lack of confidence in current dust monitoring and a need for
independent monitoring;
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(d)

Consent conditions may not adequately mitigate adverse effects on
affected parties.

94.

I have attached a figure in Appendix 9 which shows the approximate
locations of the submitters properties.

95.

Gold FM Ltd (Brian and Glenis Gentil) of 17 Hazsard Street submitted that
dust from the proposed activity may affect sensitive equipment that is
necessary for their business and that the proposed consent conditions may
not adequately mitigate adverse effects on affected parties.

96.

The Gold FM Ltd property is located at least 500m to the south of the centre
of Martha Pit and approximately 1000m from the north wall of Martha Pit
where the majority of the works will take place. The Gold FM Ltd property is
therefore located well beyond the distance at which I would expect any
adverse effects to occur due to dust. Furthermore, winds from the north,
which would blow dust towards the Gold FM property are very infrequent.

97.

The conditions that are proposed for the air discharge consent, along with
the procedures included in the AQMP, include a very comprehensive set of
controls and monitoring, which will provide effective mitigation of the
potential adverse effects of dust discharges from the proposed activities.

98.

It is therefore my opinion that dust generated from the proposed activity is
very unlikely to have any adverse effects on the Gold FM property.

99.

Three submitters’ properties are located within 200m of the works
associated with the relocation of Bulltown/Cambridge Roads, the
construction of the noise bund and the works that are planned near the north
wall of Martha Pit. Two of these properties are also located within 100m of
the mine boundary. The addresses of these submitters are:
(a)

81 Bulltown Road;
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100.

(b)

79 Bulltown Road; and

(c)

1 Cambridge Road.

All of these submissions expressed concern about dust due to the proximity
of the project to their properties.

101.

I have described earlier in my evidence the potential effects on the
residences which are located in close proximity to the project area and the
additional mitigation measures that I have recommended to mitigate these
effects. In my opinion, if these additional mitigation measures are adopted,
the chance of these properties being adversely affected by dust will be low
and any adverse effects will be adequately avoided and mitigated.

102.

Sonia Ireland of 13 Kent Crescent expressed concern in her submission
about the effects of dust on her property and the results of the current dust
monitoring and recommended that the dust monitoring should be carried out
by an independent company. Michael and Catherine Mitchell of 100A
Bulltown Road also requested independent monitoring of dust in their
submission.

103.

Ms Ireland’s property is located approximately 850m to the north of Martha
Pit and is well beyond the distance that I expect that dust generated from
the proposed activities to travel. Additionally, winds from the south, which
would blow dust from Martha Pit towards Ms Ireland’s property, are very
infrequent. Consequently, I do not expect Ms Ireland’s property to be
adversely affected by dust from the mine.

104.

I have reviewed the dust monitoring carried out by OGNZL. In my opinion
the monitoring programme is very comprehensive and thorough and is
carried out in accordance with standard methods using equipment that is
used commonly throughout New Zealand and internationally.
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105.

I therefore have confidence in the results of the monitoring and do not agree
with Ms Ireland’s and the Mitchell’s suggestion that the results are
inaccurate.

106.

A submission was also received from Mr Lapwood of 11 Toomey Street. Mr
Lapwood supported the application but raised concerns regarding the
potential adverse health effects of RCS both in the workplace and for the
public.

107.

As I noted earlier in my evidence the ambient concentrations of RCS
measured by OGNZL and WRC in Waihi, which members of the public are
exposed to, have been consistently below the recommended guideline
values for protecting public health and I do not expect the project to result in
any increase in concentrations of these contaminants. Consequently, it is
my opinion that the potential public health effects of the discharge of RCS
resulting from the project are negligible. I also concur with Mr Caldwell’s
assessment of the potential effects of RCS provided in the section 42A
Report.

CONCLUSION
108.

OGNZL is proposing to develop Project Martha which includes the MP4 pit
and the Martha Underground mine, both elements being essentially a
continuation of the existing mining activities. Project Martha does not include
any changes to the operation or discharges to air from the Processing Plant,
or other areas of the existing operation.

109.

In my opinion, providing OGNZL continues to use the methods currently
used to minimise discharges to air, and implements the additional monitoring
and mitigation measures that have been recommended and agreed to by
OGNZL, the discharges to air from Project Martha will be adequately avoided
and mitigated and the risk that these discharges will result in noxious,
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dangerous, offensive or objectionable effects, including any adverse effects
on human health is considered to be low.
110.

Overall, I expect the potential effects of the discharges to air resulting from
Project Martha on ambient air quality beyond the property boundary to be
less than minor.

Prue Harwood
27 October 2018
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Appendix 1

Hourly average wind speeds and directions for Waihi, 1 January 2007 – 31 December 2017
(data supplied by OGNZL)
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Appendix 2

Locations of properties within 200m (approx.) of the proposed Project Martha works.
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Appendix 3

Proposed surface ventilation structures associated with Martha Underground in Martha Pit (Source OGNZL)
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Appendix 4

Locations of air quality and meteorological monitoring sites overlaid with a site windrose (Source OGNZL)
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Description of 2017 permanent monitoring sites.
Site No

Description

Location

Contaminants
monitored

Comments

6.59 (Torrens,
Alexander)

Alexanders,
Golden Valley

North of
development
site

Deposited dust

Rural area, 2450m east of Martha Pit,
and 930m north east of processing
plant. Representative of rural
background levels.

6.60 (Torrens,
Town End)

Torrens, Golden
Valley

North of mill

Deposited dust

Rural area, 1710m east of pit, 250m
northeast of Process Plant.

6.61 (Leaches)

OGNZL
Leaches

North-north
east of Martha
Pit

Deposited dust

Semi-rural area. 540m north-north east
of pit, downwind of the northwest face
of the Martha Pit in prevailing winds.

6.61 (Grey St)

OGNZL Grey
street (TSP site)

Northeast of
Martha Pit

TSP

Semi-rural area. 210m north-north east
of Martha Pit, downwind in prevailing
winds.

6.63 (Met
Station/Office)

OGNZL Met
Station/office
Barry Road

Southeast of
Martha Pit

Deposited dust,
TSP and
meteorology

Parkland, 140m east of Martha Pit,
downwind in prevailing winds.

6.64
(Courthouse)

Court House,
Haszard Street

South of
Martha Pit

TSP

Commercial area 310m south of Martha
Pit. Not downwind of pit.
Representative of urban background
levels.

6.65 (Old
House)

Moresby
Avenue

Southwest of
Martha Pit

TSP

Urban area, 75m south west of Martha
Pit. Downwind of pit in secondary winds

6.66 (College)

Waihi College,
Rata Street

West of
Martha Pit

Deposited dust
and TSP

Urban area, 630m west of Martha Pit,
Upwind of pit in prevailing wind
conditions. Representative of urban
background levels.

6.70 (Smith)

Smith’s Farm,
Baxter Road

East of TSF1A

Deposited dust

Rural area, 260m east of TSF1A.
Downwind of TSF1A in prevailing winds

6.71 (Morrison)

Morrison’s
Farm, Trig Road

Southeast of
TSF1A

Deposited dust

Rural area, 270m southeast of TSF1A.
Downwind of TSF1A embankments
during prevailing winds.

6.72 (Baxter Rd)

Ruddock’s
Farm, Baxter
Road

West of
TSF1A

Deposited dust

Rural area, 330m southwest of TSF2
and 580m west of TSF1A. Downwind of
TSF1A and 2 in secondary winds.

6.78 (Slevin St)

Cnr Grey &
Slevin Streets

East of Martha
Pit

TSP

Parkland 150m east of pit. Downwind of
Martha Pit in prevailing winds.

6.74 (Bulltown)

Bulltown Road

North of
Martha Pit

Deposited dust

New site added in January 2017,
Bulltown Road, 140m north of Martha
Pit, not downwind of pit.
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Appendix 5
Statistical Analysis
A non-parametric Wilson Rank Sum test was carried out to determine whether there are any
differences between mean values of monthly dust deposition data collected between Jan 2000 –
April 2016 from the different monitoring locations. The P values were adjusted by the Holm method.
Table C3 summarises the results of the test. P values lower than 0.05 are highlighted in blue.
These values indicate that there is statistical evidence to indicate there is a difference between the
distributions of the dust deposition rate observed at the two monitoring sites
P-values resulting from statistical analysis of monthly dust deposition data (Jan 2000-December 2017)
Leache
s 6.61

Torren
s Town
End
6.60

Torrens
op.
Alexande
r 6.59

Smith
6.70

Office
(Met
Station
) 6.63

Morriso
n 6.71

Colleg
e 6.66

Baxter
s Rd
6.72

Bulltow
n Rd
6.00

Bulltown
Rd 6.74

0.23

1.0

1.0

1.0

0.02

0.2

1.0

1.0

-

Baxters
Rd 6.72

2.7E-08

0.19

1.0

0.057

3.5E15

1.2E-08

1.0

-

College
6.66

2.9-0.7

1.0

1.0

0.67

< 2E16

8.8E-08

-

Morrison
6.71

1.0

0.0001
2

4.1E-05

0.0051
4

1.0

-

Office
(Met
Station)
6.63

0.06

1.1E10

1.7E-10

1.8E07

-

Smith
6.70

0.003

1.0

1.0

-

Torrens
op.
Alexand
er 6.59

0.00032

1.0

-

Torrens
Town
End
6.60

0.00054

-

Leaches

-
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A non-parametric Wilson Rank Sum test was carried out to determine whether there are any
differences between the distribution of 7 day average TSP concentration data collected between
Jan 2005 – April 2017 from the different monitoring locations. The P values were adjusted by the
Holm method. Table C3 summarises the results of the test. P values lower than 0.05 are
highlighted in blue. These values indicate that there is statistical evidence to indicate there is a
difference between the TSP concentrations recorded at the two monitoring sites
P-values resulting from statistical analysis of 7 day average TSP concentrations data (Jan 2005-April
2017)
Slevin
Street
6.78

Met
Station
6.63

Courthouse
6.64

Old
house
6.65

College
6.66

Grey
Street
6.61

Grey Street
6.61

0.2

0.0017

0.461

0.09

0.0017

-

College
6.66

1E-05

5.82E10

0.0006

0.41

-

Old House
6.65

0.0012

9.8E-08

0.009

-

Courthouse
6.64

0.41

0.008

-

Met Station
6.63

0.2

-

Slevin
Street
6.78

-
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Appendix 6

Risk factors assigned to each sensitive receptor group
Risk Factors

Less than 50m from
works

Between 50m and
100m from works

Between 100m and
200m of works

Further than 200m
from works

Downwind of works
in prevailing wind
conditions

Very high

High

Moderate

Moderate

Downwind of works
in secondary wind
conditions

High

Moderate

Moderate

Low

Infrequently
downwind

Moderate

Low

Low

Low
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Appendix 7

Locations of properties within 200m of MP4 overlaid with a windrose
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Appendix 8
Trigger values for wind speeds for works taking place within 200m of sensitive receptors located within
100m of the project boundaries.
Trigger methods

Trigger Values (measured at the
on-site monitoring station)

Actions

Wind Speed Alert

Hourly average wind speeds exceed
5 m/s as measured at Site 6.63 (Met
Station/Office) and winds are blowing
towards sensitive receptors located
within 100m of the boundary of the
project boundaries.

Dust sources and dust control
measures within 200m of downwind
sensitive receptors located within
100m of the project boundaries will be
reviewed and additional dust control
methods shall be implemented if
necessary

Wind Speed Alarm (note, this does
not apply during rain events)

Gust wind speeds (two-minute
average or less) exceed 10 m/s as
measured at Site 6.63 (Met
Station/Office) during two
consecutive ten minute periods
and winds are blowing towards
sensitive receptors within 100m of
the project boundaries.
Works may recommence when wind
gusts (two-minute average or less)
are less than 7.5 m/s as
measured at Site 6.63 (Met
Station/Office) during the previous
two consecutive ten minute
periods.
TSP concentration (1-hour average)
measured at Sites 6.74 (Bulltown)
and 6.61 (Grey Street) exceeds
170µg/m3, or
TSP concentration (24-hour
average) exceeds 50µg/m3
TSP concentration (1-hour average)
measured at Sites 6.74 (Bulltown)
and 6.61 (Grey Street) exceeds
200µg/m3, or
TSP concentration (24-hour
average) exceeds 60µg/m3

Contributing dust-generating activities
will cease within 200m of downwind
sensitive receptors located within
100m of the project boundaries except
for dust control activities.

TSP Alert

TSP Alarm

Dust sources and dust control
measures within 200m of downwind
sensitive receptors located within
100m of the project boundaries will be
reviewed and additional dust control
methods shall be implemented if
necessary
Contributing dust generating activities
will cease within 200m of downwind
sensitive receptors located within
100m of pit boundaries except for dust
control activities.
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Appendix 9

Locations of submitters properties marked with red stars.
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Appendix 10

Site 6.74 Bulltown

Site 6.61 Grey Street

Locations of proposed continuous TSP monitoring stations
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