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INTRODUCTION

Fulton Hogan Limited (Fulton Hogan) proposes to establish a gravel quarry at a site within a block of land
bound by Curraghs Road, Dawsons Road, Maddisons Road, and Jones Road, Templeton. The site boundary
is located approximately 700 m to the west of the township of Templeton and is shown on Figure 1.
The proposed quarry is to be known as ‘Roydon Quarry’, named after the Roydon Lodge Stud which has
occupied much of the site over the previous decades.
Over the life of the quarry, it is anticipated that approximately 14 to 15 million bank cubic metres (BCM1) of
gravel will be available to be quarried from the site. Proposed annual extraction volumes will differ with
demand but the expected life of this quarry is likely to be more than 30-40 years. Demand is likely to fluctuate
and with time, although on average, increase.
Processing of aggregates will involve the washing, crushing, screening, conveyance and stockpiling of
processed materials. Extraction activities are proposed to be undertaken in stages with an active working
quarry area of no more than 40 hectares (ha) at one time.
This report2 provides an assessment of the potential air quality effects of discharges to air from the proposed
quarry. Its purpose is to support a resource consent application to Selwyn District Council (SDC) and
Canterbury Regional Council (CRC) for the proposal.
The main discharge to air from the proposed quarry will be dust, including respirable fractions. There will also
be combustion gas discharges from the operation of machinery on site.
Further background information regarding the proposed quarry is provided in the main application and
Assessment of Effects on the Environment (AEE) document (Golder 2018).

2.0
2.1

DESCRIPTION OF THE PROPOSAL
Introduction

This section provides an overview of the proposed quarry development to the extent that it is relevant for this
assessment. The development includes site preparation, the extraction operation, and machinery to be used
on site, site access, hours of operation and rehabilitation measures. A fuller description is given in the AEE
(Golder 2018).
It is proposed to quarry the entire site, except for boundary setbacks and the area immediately around some
of the existing dwellings on the site (Roydon Stud is centrally located and may be relocated as development of
the site proceeds). Extraction activities are proposed to be undertaken in stages with an active working quarry
area of no more than 40 ha at one time.

1

BCM represents the contents of a cubic metre of rock in place, prior to extraction.

2

This report is provided subject to the limitations included in Appendix A. The statements presented in that document are intended to advise you of what your realistic expectations of
this report should be, and to present you with recommendations on how to minimise the risks to which this report relates which are associated with this project. The document is not
intended to exclude or otherwise limit the obligations necessarily imposed by law on Golder Associates (NZ) Limited, but rather to ensure that all parties who may rely on this report are
aware of the responsibilities each assumes in so doing.
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For the purposes of this assessment, “open area” is defined as:






Working extraction faces and adjacent operational areas.
Stockpiling and load out areas.
Quarry Haul Roads and field conveyors.
Areas where aggregate processing takes place.

It does not include other areas additional to the 40 hectares, such as:







2.2

Quarry wash water ponds.
Site offices, amenity blocks, workshops and surrounding areas.
Areas where refuelling takes place.
Storage areas for quarry plant and machinery.
Any areas where backfilling or rehabilitation is occurring.
Any paved, bunded or planted areas.

Site Preparation and Bunding

Prior to quarrying commencing, topsoil and subsoil overburden material will be removed from the initial part of
the site to be extracted. This will enable the creation of a quarry pit within where site operations can be
established, including a processing area. It is proposed that this area will be in the middle of the site, so the
quarry processing plant can be established as far away from the site boundaries as possible.
Topsoil removal will be undertaken using an excavator and either dump trucks or road trucks, in combination
with a loader. The topsoil will be used to develop on-site bunds where topsoil will be stored for future use in
rehabilitation of the site.
Removal of overburden material will be undertaken using an excavator and either dump trucks or road trucks,
in combination with a loader, which will be used to develop on-site bunds around the perimeter of the site.
Owing to the large amount of material that will be required to bund the site, topsoil may be brought to the site
to enable the establishment of new site bunds, should not enough topsoil and subsoil material be available
from the early stages of site preparation.

2.3

Extraction

Once an area has been prepared for quarrying, extraction of saleable aggregates will commence. Quarrying
operations will then move in stages as the quarry develops (Figure 2). The initial focus will be on establishing
extraction, processing and stockpiling areas, followed by the establishment of other site facilities such as a
workshop and offices. As the site develops, areas will be set aside for cleanfilling and rehabilitation.
Extraction of the aggregate resource will use standard quarry machinery, such as excavators, loaders, field
conveyors, dump trucks, road truck and trailer units and other machinery as required for the efficient extraction
of the resource. Once extracted, the aggregate will be transported to fixed or mobile processing plant located
within the quarry floor where it will be fed through the processing plant to produce a range of aggregate
products.

7

1554500

1555000

1555500

1556000

5178500

5178500

1554000

1556500

LEGEND

#
*

Fixed processing plant (6.8 ha)
Site boundary

ON

Stage 1

OA

Stage 2

D

Stage 3

5178000

5178000

SR

319 Maddisons Rd

D

S

Staging direction

Area to be extracted only with written approval

WS
DA

D
MA

N
ISO

AD
RO

Dwellings

Stage 4
Stage 5

CU

#
*

RR
AG
HS
RO
5177500

5177500

AD

Stage 5
29 Ha

151 Curraghs Rd

#
*

Stage 4
36 Ha

30 Ha

NOTES

1. Aerial: LINZ and Eagle Technology, CC-BY-3.0-NZ.
2. Map image: © OpenStreetMap (and) contributors, CC-BY-SA
Sourced from the LINZ Data Service and licensed for re-use under
the Creative Commons Attribution 3.0 New Zealand licence
3. Schematic only, not to be interpreted as an engineering design
or construction drawing.

Stage 2
34 Ha

5176500

1555000

1555500

1556000

METRES

FULTON HOGAN LIMITED
PROJECT

ROYDON QUARRY

MOT
ORW
AY

TITLE

INDICATIVE STAGING PLAN
CONSULTANT

1556500

PROJECT NO.

1781870

REPORT

004

YYYY-MM-DD

2018-11-05

PREPARED

RK

REVIEW

KB

APPROVED

KB

REV.

0

25mm

SOU
THE
RN

400

CLIENT

5176000

HUR
CH

200

PROJECTION: NZGD 2000 New Zealand Transverse Mercator

AD

C HR
IS TC

0

REFERENCE SCALE: 1:10,000 (at A3)

RO

5176000

DR
IV E

ES

1554500

N

AD
S RO

1554000

IO

SO

A

D

INE
EV

Information contained in this drawing is the copyright of Golder
Associates (NZ) Ltd. Unauthorised use or reproduction of this plan
either wholly or in part without written permission infringes
copyright. © Golder Associates (NZ) Ltd.

N S ON

N
MA

NE
JO
AD
RO

N

RO

1
AY
HW

OL

O
SR

I
MA

AD

H
UT

IG
EH
T
TA
DS

RH
TE
WA

36 Ha

5176500

Stage 1

R OB I

Path: K:\GIS\Projects-Dynamics\2017\7401\1781870_RC_Dawsons_Road\MapDocuments\Zoned\1781870-001-R-F007-Rev0_A3L_GIS.mxd

COPYRIGHT

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: A3

Stage 3

FIGURE

02

0

5177000

5177000

Initial
Extraction
Area

November 2018

1781870_7401_004_R_Rev0

Internal haul roads will be progressively developed to enable access around the stock yard, weighbridge and
gate. Material will be extracted from the faces and transported by field conveyor to the processing plant,
processed, stock piled and sold via the weigh bridge.
It is intended that large amounts of the resource to be extracted will be transported to the processing plant by
way of field conveyors. Fulton Hogan has used conveyors with success at the Miners Road quarry and the
benefits these offer in terms of efficiency, health and safety performance and effects management make these
a sensible choice for the Roydon Quarry site.
This volume of aggregate to be extracted has been determined by assuming an average extraction depth of
up to 10 m across the site, allowing for overburden to be removed and at least a 1 m freeboard to be retained
between the quarry pit floor and anticipated highest recorded groundwater levels across the site. It also
accounts for a 20 m buffer off all site boundaries for bunding and screen planting, batter slopes against this,
and retaining some areas around the existing dwellings on the site.
Due to the size and composition of the alluvial materials, blasting is not required at this site, nor will this
method of extraction be used.

2.4

Processing Plant and Stockpiling

It is proposed to establish both fixed and mobile processing plants at the quarry site.
The fixed processing operation will involve the washing, crushing, screening, conveyance and stockpiling of
extracted materials. Processed products will be removed from the processing plant area as required and
stockpiled awaiting sale.
The total number of fixed processing plants will depend on the needs of Fulton Hogan and will be located in
the middle of the site in the area identified in Figure 3. This will achieve a minimum setback distance for fixed
plant (excluding conveyors) of 500 metres from the site boundary.
From time to time, the fixed processing plant may be complemented by mobile processing plants which can
be brought to and from the site as demand dictates. Any mobile processing plant will be located at least
250 m from the site boundary. In addition, all processing plant will be fitted with dust suppressant systems
and will be no higher than the top of the bunds. Figure 3 shows the areas in which the fixed and mobile
processing plant could be established on the site.
Processed aggregate products will be stockpiled by grade within the quarry floor area to enable ease of
access for loading of road truck and trailer units prior to dispatch. It is proposed that the stockpiles will have a
maximum volume of 200,000 m³ at any one time and will be located below the height of the level of the bunds
following establishment of the quarry pit. All stockpiling associated with fixed plant will be set back at least
400 m from site boundaries although smaller stockpiles associated with mobile plant may be as close as
250 m to the site boundary.

2.5

Water Management and Treatment

It is proposed to take water for aggregate washing, dust suppression and irrigation of rehabilitated areas and
bunds as required. The water will be supplied from an existing take on the site, water races on site and a
proposed transfer of any additional water from consented takes within the same zone.
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Cleanfilling

It is proposed to use worked out areas for cleanfilling once suitably sized areas become available within the
quarry pit floor. Cleanfill material will form a key component of site rehabilitation. All material to be used in
the backfilling and rehabilitation of the site is to be inert clean fill material meeting the definition under the
relevant Canterbury Regional Council (CRC) planning documents (using the definition in the Land and Water
Plan) and will be in accordance with a Cleanfill Management Plan prepared for the site.
Cleanfill material will be bought to the site from suitable locations within Christchurch and the Selwyn District.
it will be unloaded at a cleanfill ‘tip head’ prior to being spread across the working cleanfill area. Visual
inspections of the quality of the cleanfill coming in will assist in ensuring that the material meets the definition
of cleanfill, with any unacceptable loads being turned away from the site. Should an unacceptable load reach
the tip head and be unloaded, it will be removed from the cleanfill area for transportation to landfill.
It is not proposed that the entire site will be backfilled to original ground level, but it is anticipated that the final
finished site level will be higher than the base of pit excavations across the pit.

2.7

Transportation

Material is expected to be transported from the working extraction area to the processing plant with the primary
use of field conveyors and when required dump trucks. From the processing plant, material will be dispensed
into stockpiles using a conveyor system. From here, road trucks will be loaded from the stockpiling area.
A single point of controlled heavy vehicle access is anticipated to service the site throughout its operational
life, from which road trucks will also exit the site to their destination.

2.8

Hours of Operation, Commencement and Duration

The hours of operation for full site operations are 6 am to 6 pm, Monday to Saturday. Outside of these hours
it is proposed that limited processing operations and load out of trucks may occur as outlined in Table 1.
Subject to obtaining the necessary resource consents, it is anticipated that quarrying activities may commence
sometime in 2020.
The total life of the quarry is directly tied to demand for aggregate products from the site. This however is
influenced by the availability of supply from other aggregate sources in the vicinity of site and will be
influenced by the time taken to backfill the site and undertake rehabilitation activities.

Table 1: Hours of operation and activities.

Hours

Duration

Range of activities

6:00 pm to 10:00 pm

120/150 days per annum
(between Monday and
Saturday)

Full range of processing activities at fixed plant,
except for crushing of aggregates. No mobile plant
to be used during this time.

10:00 pm to 6:00 am

120 days per annum
(excluding Saturday night)

Load out of trucks and truck movements, and
ancillary activities such as operation of weighbridge
and site offices. Light maintenance.

Sunday and public
holidays

At all times

No activities other than dust suppression, office
activities, site security and light maintenance if
required.
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Screening and Setbacks

The site is already partially screened by established evergreen shelter belts along some site boundaries. This
vegetation is proposed to be retained and enhanced where there are gaps or the vegetation is dying or in poor
condition. Behind these shelter belts, bunds will be established except for where site access is to be located.

2.10

Rehabilitation and End Use

While the final use has not been confirmed, Fulton Hogan will restore the site to a form in that it can be used
for a variety of activities. These range from farming, to animal boarding, recreation and urban uses, which
would be provided for within the Rural zones, but would also enable other activities should the zoning change
over time with the growth of Templeton and Christchurch.
A rehabilitation plan will outline progressive rehabilitation measures that will be taken once areas of extraction
and backfilling are completed. This will primarily involve re-spreading and contouring of stored overburden
materials, stabilisation of quarry faces and grassing of completed and restored extraction areas.
Topsoil and subsoil materials which have been stored following site preparation will be used in the site
rehabilitation by providing a final topsoil layer. If necessary, additional clean topsoil may be brought to the site
to assist rehabilitation.

3.0
3.1

NATURE OF DISCHARGES TO AIR
Dust

3.1.1

Sources of dust

The main discharge into air will be particulate matter (dust). Prior to describing the sources of dust, it is useful
to understand the main sources, the nature of the substrate and the meteorological conditions that influence
whether dust emissions will occur. These are:



The nature of surface disturbances, such as vehicle traffic, excavation, loading and unloading of
materials.



Processing of the material, such as crushing and screening.



The moisture content of the surface.



The area of exposed surface.



Wind speed across the surface.



The percentage of fine particles comprising the surface material.

The process of aggregate excavation is not a significant source of dust for this type of quarry, as the in-situ
aggregate is typically damp. However, dust emissions can occur from aggregate excavation if the surface of
the working face has dried significantly, although this is likely to be limited to the initial disturbance of any
dried outer layer of the extraction face. This situation is likely to only occur under practically dry weather
conditions, when dust from excavation would arise as new areas are disturbed and is expected to be of short
duration and relatively insignificant.
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Transport of aggregates by vehicles is often the most significant source of dust emissions from aggregate
extraction activities. Dust emissions on haul routes occur because of vehicle movements across dry and
unconsolidated surfaces. The mechanical action of the wheels results in the disturbance of fine crusted
material, which is then easily entrained by the turbulent wind in the wake of a vehicle. The generation of dust
emissions from vehicle movements is proportional to the number of wheels on the vehicle, the speed of the
vehicle, the frequency of vehicle movements, the fines content of the surface the vehicle is travelling over and
the moisture content of the surface. However, for the proposed quarry, extracted material will be transported
to the processing plant primarily using a field conveyor system. Unlike vehicle transport, field conveyor
systems are not a significant source of dust.
The processing of aggregate can be a significant source of dust if not carefully controlled. Typically,
aggregate processing, which includes crushing and screening, is the second largest potential source of dust
from extraction sites, depending on the size and frequency of operation of the plant.
Stockpiling can be a source of dust when the material is disturbed and becomes windblown. This mainly
occurs during loading and unloading operations.
Dust emissions from aggregate extraction are dominated by coarse particles, typically greater than 20 microns
in diameter. Fine particles less than 10 microns in diameter (PM10 – inhalable particles) typically comprise a
small fraction of quarry dust emission, with the exception of dust from crushing/screening activities and dust
entrained by vehicle movements. These two activities have a relatively larger fraction of PM10 compared to
other dust from aggregate extraction sites. However, PM10 emissions will be minimised to low levels provided
the dust mitigation measures proposed (as described in Section 5.2) are implemented and effective at
controlling dust to an acceptable level (i.e., one that is not offensive or objectionable beyond the site
boundary). The finer fraction of particles less than 2.5 microns (PM2.5 – respirable particles) is not typically
generated by mechanical processes associated with quarry dust generation and consequently are expected to
constitute a small fraction of any emissions.
The relative size of PM10 and PM2.5 particles is illustrated in Figure 4.

Figure 4: Particle sizes (Ministry for the Environment3).

3

http://www.mfe.govt.nz/more/environmental-reporting/air/air-domain-report-2014/state-new-zealands-air/pm10
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Dust from greywacke rock extraction and processing contains crystalline silica. Crystalline silica refers to a
group of silica-based minerals, principally quartz but also including cristobalite and tidymite. The latter two
minerals are relatively scarce in the environment, whereas quartz is ubiquitous in being the second most
abundant mineral in the Earth’s crust. Accordingly, crystalline silica and quartz are often referred to
interchangeably. The fine dust generated by the crushing of rock and the grinding action that results from
trucks travelling on unpaved haul roads can contain a fraction of crystalline silica that is within the respirable
size range (particles less than four microns in diameter or PM 4); this is referred to as respirable crystalline
silica (RCS).
When not properly controlled and managed, dust discharges can cause nuisance effects, and pro-longed
exposure to high levels of PM₁₀, PM2.5 and RCS fractions can cause adverse health effects. Details on the
potential nuisance effects and on the potential health effects of dust are provided in the following sections.

3.1.2

Nuisance effects

The most common concerns relating to dust discharges are generally nuisance impacts. These include
impacts on amenity, visibility and impacts on structures, such as abrasion. Effects on plant life can also occur
where there are significantly high dust deposition loadings and sensitive vegetation, but are typically only a
concern in very close proximity to a source.
Impaired visibility effects can occur when there are significant dust effects. However, these are usually only a
concern in the immediate vicinity of the source.
There are no quantitative standards or guidelines for dust nuisance in New Zealand. However, the MfE
(2016a) recommends a 1-hour average dust nuisance trigger value of 150 µg/m³ that can be used to monitor
and proactively manage dust emissions from sites. Instances where the trigger value is reached does not
necessarily mean that dust nuisance effects have or will occur, but instead is intended as an indicator that
action needs to be taken by an industry generating dust emissions to proactively control those emissions or
cease discharging to avoid an adverse effect.
The approach for assessing potential dust nuisance effects from the proposed site is discussed in Section 5.1,
and results of this assessment are presented in Section 6.1.

3.1.3

Health effects

Potential health effects resulting from suspended dust are associated with PM10. However, research indicates
that PM2.5 particles represents the greatest concern with respect to human health risks from fine particulate
exposure. PM2.5 particles are typically associated with combustion processes, such as domestic fires, and
motor vehicles, and the PM2.5 fraction of dust generated by aggregate extraction is expected to be very low.
The National Environmental Standard for Air Quality (NES) includes a 24-hour average standard for PM10 of
50 µg/m³. There is also an annual average National Ambient Air Quality Guideline (AAQG) for PM10 of
20 µg/m³. Regarding PM2.5, there is currently no NES or AAQGL for New Zealand at present, although it is
anticipated that such a standard will be introduced soon. In the absence of any national standard or guideline,
the World Health Organisation guidelines for PM2.5 are typically used. These are a 24-hour average of
25 µg/m³ and an annual average of 10 µg/m³.
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As discussed, dust emissions from aggregate extraction contain a fraction that is RCS. Exposure to RCS has
a potential to cause silicosis where people may be exposed to high levels for prolonged periods. A low
potential may be assumed if the parent rock material has low levels of crystalline silica. However, this can be
exacerbated where significant unmitigated rock crushing activities occur within 500 m of residential dwellings
or public buildings.
There is currently no ambient air quality standard or guideline for RCS in New Zealand for the protection of the
public health. Where there are no New Zealand standards and guidelines, the Ministry for the Environment
(MfE 2016b) recommends the use of a hierarchy of international guidelines. On this basis, the Californian
‘Office of Environmental Health Hazard Assessment’ (OEHHA)4 ‘Chronic Reference Exposure Levels’ (CREL)
for RCS is the appropriate guideline to use. This guideline is a concentration of 3 µg/m³ as an annual
average. Being an annual average means that it is the average concentration for all days in a 12-month
period, including dry dusty days but also wet and cold days when dust emissions are unlikely to occur.
Given the above, potential health effects associated with the proposed site are likely to be associated with
those resulting from high exposure to PM₁₀, PM2.5 and RCS emissions. The approach for assessing this is
discussed in Section 5.2, and results of this assessment are presented in Section 5.2.

3.2

Combustion Emissions

Combustion discharges to air will occur from the operation of machinery. These discharges will include oxides
of nitrogen (NOX), carbon monoxide (CO2), PM10 and sulphur dioxide (SO2).
Typically, adverse effects associated with vehicle/machinery emissions are only found in New Zealand in
urban areas where there are particularly high traffic levels combined with high degree of traffic congestion,
such as the Auckland Southern Motorway.
The number of machines and vehicles that would operate at any given time at the site is relatively low,
compared to urban areas and busy roadways where there is a high level of vehicle emissions. Furthermore,
the traffic volumes along Dawsons Road, Jones Road and the nearby Christchurch Southern Motorway (SH1)
are comparatively low and uncongested compared with areas where locations where traffic levels result in air
pollution concentrations approaching or exceeding relevant standards and guidelines. Given this, it is
expected that any potential adverse effects associated with these combustion gases will be negligible and no
further consideration is given to combustion gas discharges.

4.0
4.1

RECEIVING ENVIRONMENT
Surrounding Area and Sensitive Receptors

The proposed site is located on rural land, with site boundary approximately 700 m to the west of Templeton
township. The immediate land use surrounding the proposed quarry is dominated by rural land uses. In many
cases, a residential dwelling is situated on each small farm or lifestyle block. There is also a large block of
Christchurch City Council (CCC) owned land on the other side of Dawsons Road which has no dwellings
located upon it.

4

https://oehha.ca.gov/air/general-info/oehha-acute-8-hour-and-chronic-reference-exposure-level-rel-summary
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At the time of preparing this assessment there were approximately 28 residential dwellings, a place of worship
(Buddhist temple), and six commercial properties within 500 m to the proposed quarry boundary, as shown on
Figure 5. Among them 15 properties are located within 250 m to the quarry boundary. The commercial
properties include a caravan park for New Zealand Motor Caravan Association, an office building, a tree
nursery, two accommodation facilities (a bed and breakfast and an accommodation unit associated with the
Buddhist temple), and an implement and agricultural equipment retailer (FarmChief). The residential
receptors, place of worship and accommodation facilities are considered to have a high sensitivity to dust
impacts. The caravan park and office buildings are considered to have a moderate level of sensitivity, while
the tree nursery is considered to have a low to moderate level of sensitivity.
The two nearest residential dwellings are located approximately 19 m and 90 m from the proposed site
boundary respectively. All other nearby residential dwellings are located at least 100 m from the boundary.
The nearest part of Templeton Township is approximately 700 m to the northeast of the proposed quarry site
boundary, and the nearest school (Templeton School) is approximately 1,500 m to the northeast of the site.
Weedons School is approximately 3 km to the west-southwest of the site.
There are no horticultural activities likely to be sensitive to dust impacts in the immediate vicinity of the
proposed site – i.e., within approximately 50 m from dust generating activities.

4.2

Background Air Quality

4.2.1

Introduction

In conjunction with the CCC, Canterbury District Health Board (CDHB) and ECan commissioned a monitoring
programme in and around the Yaldhurst Quarry Zone (as defined by the Christchurch District Plan). This
included a background monitoring site established at the location of the proposed Roydon Quarry (referred to
as Site 4). Consequently, this programme has yielded a high level of baseline air quality information that
directly relates to the proposed quarry site, as well as comparative air quality information relating to the
impacts of intensive quarry activities in a similar geographic location.
The programme was designed and run by Mote Limited and Emission Impossible Limited. The programme
ran from 22 December 2017 through to 21 April 2018. The purpose of the programme was set out in the
report5 prepared by Mote (2018) as follows:



Determine if the levels of RCS at residences near to the quarries around the Yaldhurst Quarry Zone
exceed the annual average guideline for RCS; and



Characterise the nature of particulate matter and RCS by measuring short-term particulate
concentrations in conjunction with longer-term RCS and measuring different size fractions at multiple
locations.

Details of the monitoring methods and site locations are described in Mote (2018).

5

https://www.ecan.govt.nz/document/download?uri=3427407
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PM10 and PM2.5 results
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The results of the monitoring programme for PM10 and PM2.5 for Site 4 (proposed Roydon Quarry site) are
presented in Figure 6. The PM10 results are from the NES compliant method using a Beta Attenuation Monitor
(BAM), whereas the PM2.5 results are from a nephelometer, which is lower cost non-NES compliant monitoring
method, but nevertheless useful indicative information.

PM2.5

Figure 6: 24-hour average PM10 (BAM) and PM2.5 (Nephelometer) concentrations for Site 4 (proposed Roydon
Quarry site).

For comparative purposes, the results for Site 2 (immediately north of the Yaldhurst quarry zone) are included
in Figure 7. The results from December 2017 through to late February 2018 are very similar for the Yaldhurst
quarry zone monitoring site and background sites. This period includes several days in late January when the
PM10 concentrations for both sites are similarly elevated, approaching the NES for PM10 (50 µg/m³). From
March 2018 onwards the results from the Yaldhurst Quarry Zone sites are generally higher than the
background site, but tend to respond in time similarly (i.e., concentrations increase and decrease over time in
the same manner). Overall, PM2.5 concentrations for both sites are typically less than half of the WHO 24hour average guideline of 25 µg/m³.
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PM2.5

Figure 7: 24-hour average PM10 (BAM) and PM2.5 (Nephelometer) concentrations for Site 2 (Yaldhurst).

The monitoring report (Mote 2018) notes that the monitoring period was characterised by particularly high
rainfall compared to other years for the same period. However, as can be seen from Figure 8, this is
principally due to three isolated events where the daily rainfall exceeded 40 mm, one of which occurred on
20 February 2018 as a result of Cyclone Gita where the rainfall was recorded as 71 mm for that day. The
effect of the rain events can be seen in the monitoring data, particularly for PM10 where results are low or
negligible for the rain event. However, the effect does not persist much beyond the rain event itself, with
warm daily maximum temperatures facilitating drying of exposed surfaces.
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Figure 8: Rainfall and maximum temperature recorded over the monitoring period (data collected as part of the
Yaldhurst air quality monitoring programme and supplied by CRC).
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In summary, the monitoring data for Site 4 (proposed Roydon Quarry site), which is currently a rural location
with no nearby quarries, indicates that background PM10 concentrations vary, can be elevated occasionally,
with levels approaching the NES for PM10 of 50 µg/m³ (24-hour average). However, PM2.5 concentrations6
remain comparatively low, and are less than half of the WHO guideline of 25 µg/m³ (24-hour average).
1-hour average PM10 concentrations recorded at Site 4 (proposed Roydon Quarry site) are shown in Figure 9.
Although none of the concentrations go above the MfE (2016a) dust nuisance trigger value of 150 µg/m³,
there are frequently periods when 1-hour averages are elevated for this background monitoring site. The
average 1-hour concentration over this period was 19 µg/m³.
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Figure 9: 1-hour average PM10 (Nephelometer) concentrations for Site 4 (proposed Roydon Quarry site).

4.2.3

RCS results

A key objective of the ECan monitoring study was to quantify long term RCS concentrations in the vicinity of
the Yaldhurst Quarry zone for comparison against the OEHHA guideline of 3 µg/m³ as an annual average.
The findings of the report (Mote 2018) identified that RCS concentrations were very low, with all but two
results being below the limit of detection of the method (between 0.2 and 0.6 µg/m³), and the remaining two
results being less than 1 µg/m³. From this it can be concluded that the annual average concentration for RCS
would be below the OEHHA guideline of 3 µg/m³, given the monitoring relates to the warmer and dryer
months of the year. This was reflected in the ECan media release 7 that quoted the CDHB Medical Officer of
Health stating the following:

“Overall, the results show there is no serious public health risk to Yaldhurst residents from
airborne dust”.

6

Indicative only due to the nephelometer monitoring method.

7

https://www.ecan.govt.nz/get-involved/news-and-events/2017/working-together-to-resolve-quarry-dust-issues/
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Golder considers that this finding is applicable to the proposed Roydon Quarry for the following reasons:



The same type of gravel aggregate resource is to be quarried, in a similar geographic location with
similar meteorological conditions.



The results from the Yaldhurst study are expected to be conservative, given the significant scale of
quarry activities undertaken in and around the Yaldhurst Quarry Zone, and the number of different quarry
operators operating in this area, with significant areas of exposed ground surface and several permanent
and portable processing plants.

In summary, the study confirms that long-term average background RCS concentrations for Site 4 (proposed
Roydon Quarry site) were below detection limits and therefore within the OEHHA guideline.

4.3

Topography and Meteorology

The presence of strong, dry winds can exacerbate dust emissions (the main air discharge) from quarry
operations. Therefore, it is important to understand the prevailing wind conditions at the proposed site to
assess potential air quality effects.
The meteorology of the Canterbury Region is dominated by the effect that the Southern Alps has on the
prevailing westerly wind flow over New Zealand. The Southern Alps are responsible for the warm northwesterly föhn8 wind that occurs periodically over much of the Canterbury Plains. They are also responsible for
the prevailing north-easterly wind that is experienced in Christchurch and other coastal areas. Canterbury
also experiences cold southwest and southerly winds associated with the passage of cold fronts up the South
Island.
At the time of preparing this assessment, there was no sufficiently long record on-site wind monitoring at the
site from which to use as the basis for an assessment. The nearest meteorological stations to the site are the
Christchurch Airport Automated Weather Station (AWS) approximately 20 km to the northeast, and the Lincoln
Broadfield Electronic Weather Station (EWS) approximately 8 km to southeast. There is a distinct difference
in the wind patterns for these two locations and consequently it is considered that neither would suitably
represent the Roydon Quarry site appropriately.
Given the above, and in order to provide representative wind data for the Roydon Quarry site, data was
extracted from a CALMET meteorological dataset previously developed by Golder for the wider Christchurch
area. The CALMET dataset provides three-dimensional meteorology information for the year 2006 and
includes measured data from nearby monitoring stations including Christchurch Airport AWS and Lincoln
Broadfield EWS. The existing meteorological dataset is based on the year 2006 which is considered to be
generally representative of conditions for the Christchurch area. A windrose generated from this data for the
location of the Roydon Quarry site is provided in Figure 10. It shows the prevailing north-easterly winds,
followed by winds from the north and southwest. This also illustrates that the north-westerly föhn wind occurs
over Christchurch for a small percentage of time.

Strong downslope wind generated due to the obstructing effect of mountains. In the South Island, this is commonly referred to as the nor’wester, and is often responsible for rapid
increases in wind speed and temperature, as well as a marked drop in relative humidity.
8
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Figure 10: Wind rose for the proposed Roydon Quarry site for 1 January 2006 to 31 December 2006 (generated
using CALMET meteorological dataset developed by Golder).

Comparative windroses for the Christchurch AWS and Lincoln Broadfield EWS sites, along with that
generated using CALPUFF for the Roydon Quarry site, are overlaid on top of an aerial location for their
relative locations in Figure 11. This helps to demonstrate the differences in the three locations and the
benefit of using the CALMET model to provide representative wind data for the proposed quarry site.
Based on the data from the CALMET model, there are significant variations in surface winter-time and
summer-time wind patterns that affect the Christchurch area. Winter-time is dominated by winds from the
southwest, which are interspersed with periods of calm stable weather conditions where air movement is
dominated by topography driven drainage flows. There are more northeast and northwest conditions
during summer.
The rainfall in the Christchurch area is generally low, with the mean monthly rainfall ranging from 38 mm
(January) to 68 millimetres (mm) (July), and a mean yearly rainfall of approximately 618 mm (NIWA
2017).
Fulton Hogan installed a weather monitoring station at the proposed Roydon quarry site in May 2018 and a
comparison of the windroses for observed and modelled data (the latter being used for the exposure
assessment presented later in this report) is provided in Figure 12. Golder considers the observed and
modelled wind patterns show good agreement with each other, supporting the choice to use the modelled
wind data.
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Figure 11: Windroses for the proposed Roydon Quarry site, Christchurch Airport and Lincoln Broadfields overlaid
on top an aerial showing their relative location. In all cases the windroses represent the direction the wind is
blowing from.

On-site measured wind data – hourly average – May
2018 to October 2018

CALMET generated wind data – hourly average –
May 2006 to October 2006

Figure 12: Comparison of measured site data modelled data the sample location.
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ASSESSMENT METHODOLOGY
Potential Nuisance Effects

5.1.1

Overview

The assessment of potential dust nuisance effects from the proposed quarry has followed the MfE’s ‘Good
Practice Guide for Assessing and Managing Dust’ (MfE 2016). This is composed of an initial screening
evaluation using separation distance guidance, followed by a more detailed consideration of identified
sensitive locations from the initial screening. Those locations were then evaluated in terms of the risk of
impacts, based on the FIDOL factors at each location. The FIDOL factors are as follows:



The frequency of weather conditions that could result in exposure of sensitive locations to significant
unmitigated dust impacts.



The intensity of dust impacts at those sensitive locations, which is primarily characterised by the
distance from the dust source, with dust intensity effects reducing with increasing distance.



The duration of potential dust events that would arise from unmitigated dust emissions – this is based
on wind conditions that would transport dust towards the sensitive locations.



The offensiveness of dust – dust from the site activities will have a character similar to naturally
occurring dust in the area.



The sensitivity of locations in the receiving environment, which is characterised by land uses
surrounding the site.

The FIDOL assessment focuses on the exposure of sensitive locations (mainly nearby residences) to weather
conditions that would be most conducive to significant unmitigated dust emissions from the proposed quarry
site and would provide the greatest risk of transporting dust emissions towards those receptors. The key
weather conditions are strong winds (1-hour average of 7 m/s or more) on dry days (when evaporation
exceeds rainfall).
The FIDOL factors provide for an objective assessment of whether nearby receptor locations would have a
high, medium or low risk of potential dust impacts due to the proposed aggregate extraction areas. This risk
information is then used to inform an evaluation of dust mitigation measures needed to control dust impacts to
an acceptable level.

5.1.2

Initial screening assessment

Use of separation distances
The initial screening assessment is based on the separation distance between sensitive neighbours,
particularly residential dwellings, and dust-generating activities. This is an important consideration in
assessing the likely impacts of an activity, as a suitable separation can help to mitigate nuisance effects on
occasions when standard mitigation measures cannot be entirely effective (for example when strong dry winds
occur). By having a suitable separation distance, dust emissions can be dispersed, diluted and deposited to
such an extent that their effects at sensitive locations should be minimised to an acceptable level.
Environment Protection Authority Victoria (EPA Victoria) (2013) published an update to its ‘recommended
separation distances for industrial residual air emissions’. These buffer guidelines have been extensively
used in New Zealand. Notwithstanding this, they are ‘generic’ and they do not take account of site specific
factors that emission and how they are dispersed.

24

November 2018

1781870_7401_004_R_Rev0

MfE (2016b) states that “…the EPA Victoria guidelines (and other similar guidance) are generic. Most of the
separation distance guidelines are based on the protection of amenity values at sensitive locations. They do
not generally consider risk, or potential health effects. It is also important to note that they do not take into
account site specific factors which may influence discharge rates and how they are dispersed (e.g., the
specific processes and emission controls used on site). They are also applied in all directions and so do not
take into account the effects of local topography and meteorology.”
MfE (2016b) also states that “Separation distance guidelines are not intended to be used as a pass/fail test,
rather as a trigger for more detailed assessment to determine the appropriate separation distance for a
particular site”. For this reason, the separation distance guidance is used in this assessment for an initial
screening assessment.

Separation distance for quarrying without blasting
EPA Victoria recommends a separation distance from quarries that operate without the use of blasting to
sensitive activities of 250 m. This includes crushing, screening, stockpiling and conveying activities – all of
which are proposed for this site.
Notwithstanding the above guideline separation distance, the greatest intensity of potential dust impacts will
typically be within 100 m of a source. This is due to the majority of dust emissions falling out of suspension in
the air and depositing on the ground and surfaces within this distance. Accordingly, applying a 250 m
separation distance is expected to be conservative for routine dust emissions from aggregate extraction
activities, provided that good practices for dust mitigation are in place and are generally effective.
It is noted that the Canterbury Air Regional Plan (CARP) uses a smaller 200 m separation distance from
sensitive activities as part of its rule framework for aggregate extraction activities in the region.
The proposed extraction activity does not include blasting. Therefore, a separation distance of approximately
250 m from the aggregate extraction area to sensitive areas would be applicable in this instance. Sensitive
areas beyond 250 m from the proposed aggregate extraction area are considered unlikely to experience a
significant level of dust nuisance.
Impacts on sensitive receptors within 250 m of the aggregate extraction area are examined further to establish
whether the potential dust effects at these properties are likely to be significant, requiring additional mitigation
to control potential adverse effects. This is done in the detailed assessment according to the approach
described below.

Separation distance for quarrying where RCS may be present
EPA Victoria (2013) includes a separation distance of 500 m where quarrying is undertaken for aggregate
containing crystalline silica.
The application of the 500 m separation distance for rock where respirable crystalline silica is present is not
clear from the guidance, as many quarry and mining operations will include some crystalline silica within the
rock being quarried. Furthermore, it is considered that the guidance is confusing as it applies equally to
quarrying where blasting occurs as it does to the quarrying silica containing minerals without blasting
activities, despite the significantly greater potential for fine fraction material, and therefore RCS, to be
generated as a result of blasting activities.
Some clarification is provided by EPA Victoria (2007) where it states that “as many dusts from quarrying and
mining can be expected to contain silica, the MEA [maximum extent achievable] provisions apply to those
activities that give rise to emissions of silica (e.g., crushing)”. Given this context, Golder considers that the
separation distance of 500 m applies to the activities that have a high potential for generating RCS, most
notably crushing and screening activities. However, it is not considered to apply to general aggregate
extraction activities.
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This position of not applying a 500 m separation distance to all quarry activities is further supported by the
RCS results reported in the Yaldhurst monitoring programme (Mote 2018). In particular, and as described in
Section 4.2.3, the study concluded concentrations are well within the OEHHA guideline, providing evidence
that community exposure to RCS emissions from well operated gravel quarries in and around Christchurch
are not significant and that the 500 m separation distance is not justified on the basis of RCS.

5.1.3

Detailed assessment

Overview
This section provides a detailed FIDOL assessment that focuses on the exposure of sensitive locations
(mainly nearby residences) to weather conditions that can give rise to significant unmitigated dust emissions
and the greatest risk of transporting dust emissions towards those receptors.
The exposure analysis is based on evaluating meteorological conditions considered worst-case for generating
dust emissions at the proposed site, which could then transport the dust toward the receptor locations.
For aggregate extraction, there are two key meteorological components that can result in significant
unmitigated dust emissions. The first is whether the ground surface is dry (as a damp surface will not give
rise to significant dust emissions) and the second is the speed of the wind (strong winds have the ability to
entrain dust from exposed surfaces into the air to be transported elsewhere).
Determining whether the ground surface is dry is described below and is based on daily rainfall data
representative of the site. This is used to establish whether a given day is likely to be dry or wet.
The re-suspension and entrainment of dust from ground surfaces can occur on dry days and when the wind
speed is sufficiently high. According to the Air and Waste Management Association (AWMA 2000), the
entrainment of significant dust from exposed surfaces can start to occur when wind speeds are above
7 metres per second (m/s) (25 kilometres per hour (km/hr)).
Watson et al. (2000) notes that “…PM10 levels [particles that are a subset of total suspended particulates or
dust] begin to increase at wind speeds of 4 to 5 m/sec…” and that “Large increments in PM10 are not seen,
however, until wind speeds exceed 7 m/s with concentrations increasing rapidly for winds speeds in excess of
10 m/sec”. This concept is illustrated in Figure 13, which has been reproduced from J Watson et al. (2000).
Furthermore, a more recent body of work by Csavina et al. (2014) considering the effects of wind speed and
relative humidity on dust concentrations reaches similar conclusions and notes that “At wind speeds less than
6 m/s, PM10 concentrations are low and insensitive to either wind speed or relatively humidity. However, at
high wind speeds, the maximum PM10 concentration with relative humidity is clearly seen”. A figure from
Csavina et al. (2014) is reproduced as Figure 14, which helps to illustrate this relationship. Golder has
annotated wind speeds of 5, 7 and 10 m/s onto this figure and highlighted the range of typical relative humidity
experienced over Canterbury during periods of strong dry winds (in the order of 25 to 45 %). This clearly
illustrates that elevated PM10 concentrations (and therefore dust levels) start to occur during dry conditions
typical of Canterbury when hourly winds exceed 7 m/s.
Based on the above, a wind speed threshold of 7 m/s (hourly average) has been used in this assessment.
Exposure to dry winds above 7 m/s (hourly average) blowing from the direction of the proposed site towards
each sensitive receptor location has then been carried out.
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Figure 13: Average PM10 classified by wind speed from hourly beta attenuation monitor measurements at an
urban/construction and non-urban/desert site near Las Vegas, NV during 1995. Wind speeds were measured at
10 m above ground level (reproduced from Figure 3 from Watson et al. 2000).

7 m/s

45 %

5 m/s

25 %

Hourly averaged wind speed at 10 m (km/h)

10 m/s

Figure 14: PM10 concentration (µg/m³) contours of relative humidity versus hourly averaged wind speed for Green
Valley Fire Data (base figure sourced from Figure 8 from Csavina et al. 2014). Note a wind speed of 25 km/hr
equates to 7 m/s.
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Calculation of wet and dry surface conditions
Rainfall has a significant influence on whether dust emissions will occur, because a wet or damp ground
surface will not generate dust emissions. For this reason, it is important to determine whether a day is likely to
have wet or dry ground surfaces (i.e., one that is unlikely or likely to result in dust emissions).
To calculate whether a day has wet or dry ground conditions, consideration is given to the relationship
between rainfall and evaporation – a day when wet ground conditions occur is defined here as one where the
daily evaporation exceeds daily rainfall by no more than 1 mm. This allows for some minimal amount of
moisture storage within the ground surface. A day where dry ground conditions occur, when there is potential
for dust generation, is then one that does not have wet ground conditions.
The percentage of dry days by month for the site has been determined using data measured at Christchurch
Airport for the year 2006 (the same period as for wind data shown in Figure 10). The data is summarised in
Figure 15. This shows the late autumn and winter months of May, June, July have few days that are expected
to have dry ground conditions, with late spring, summer and early autumn being the months when there is the
greatest number of days with dry ground conditions.

Figure 15: Dry surface days per month for Christchurch Airport, for 2006 (constructed using data from CliDB 2006).

5.2

Potential Health Effects

MfE’s (2016a) good practice guide for assessing and managing dust states that “Dispersion modelling is not
generally recommended for use with area dust sources (e.g., unpaved surfaces) or fugitive dust sources (e.g.,
stockpiles).” and that “Modelling such sources can be complex and needs to take into account the emission rate
(which often varies), the size distribution of the dust particles (which is often not available), and the possible
variations in deposition rates.” In addition to the significant uncertainties associated with dispersion modelling
for area and fugitive dust sources present in quarries, there is currently a paucity of reliable PM₁₀, PM2.5 and
particularly RCS emissions data from such sources which would allow a useful quantitative assessment.
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Given the above, the assessment of potential effects from PM₁₀ and PM2.5 emissions is based on the
proposed mitigation measures that are deemed necessary to minimise emissions to low levels.
In relation to RCS emissions, a qualitative approach is used to assess the potential health effects, whereby
results from recent studies related to concentrations of RCS around the existing Yaldhurst Quarry Zone are
firstly discussed and evaluated against the appropriate ambient air quality criteria. A comparison is then made
between the nature and scale of activities and discharges in the existing Yaldhurst Quarry Zone with that
which would be expected of the proposed site.
As noted in Section 3.1.3, there is no ambient air quality standard or guideline for RCS in New Zealand for the
protection of the general public. Therefore, following the hierarchy recommended by MfE (2016b), the
appropriate criteria is that of the Californian ‘Office of Environmental Health Hazard Assessment’ (OEHHA)
‘Chronic Reference Exposure Levels’ (CREL) of 3 micrograms per cubic metre (µg/m³), expressed as an
annual average.
The information above, as well as the mitigation and monitoring measures proposed by Fulton Hogan, is used
in combination to inform the level of potential health effects that is expected due to the proposed site. This
qualitative assessment is presented in Section 6.0, and the mitigation and monitoring measures discussed in
Section 7.0.

6.0
6.1
6.1.1

ASSESSMENT OF EFFECTS ON THE ENVIRONMENT
Assessment of Potential Nuisance Effects
Introduction

This section considers the potential nuisance effects that may arise from dust discharges associated with the
proposed site. The initial screening assessment considered the separation distances from existing sensitive
receptors surrounding the site to the proposed extraction area. A detailed assessment then examines the
potential exposure of the sensitive receptors identified on the screening assessment to potential dust
emissions from the site. The overall results are then used to consider dust mitigation measures, including any
“targeted mitigation” measures which may be needed to control impacts on certain sensitive locations and/or
during extraction in certain areas of the site.

6.1.2

Initial screening assessment

Because of recent public interest in the air quality effects of quarrying in Canterbury, we have conservatively
undertaken a screening assessment whereby sensitive locations within 500 m of quarry activities are
considered. However, it is considered that sensitive locations beyond 250 m from the proposed quarry
extraction area are unlikely to experience any offensive or objectionable dust impacts.
There are thirty five receptors located at distances of less than 500 m (see Section 5.1.2 for explanation) from
the edge of the proposed quarry extraction area, as shown on Figure 5. The separation distances between
sensitive receptors and the proposed aggregate extraction area are given in Table 2. It is noted that, as per
the new definition of sensitive activity under the CARP, this also includes the area within 20 m of the façade of
an occupied dwelling. Accordingly, the separation distances shown in Figure 5 and in Table 2 are based on
20 m from the closest façade of each house up to the edge of the proposed extraction area. The sensitive
receptors numbers used in the table correspond to those numbers indicated in Figure 5.
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Most of the sensitive receptors are more than 100 m from the proposed area where quarry extraction would
occur. However, two receptors (R3 and R11) are less than 100 m from the edge of the proposed extraction
area, and R3 is particularly close being 19 m from the extraction area.
The nearest two sensitive receptors (R3 and R11) are downwind of the proposed quarry extraction area when
the wind is from the east-northeast through to the south-southeast (R11) and to the west-southwest (R3).
Therefore, winds from these directions are likely to be the most significant when considering any incremental
effects from the proposed quarry extension on the surrounding rural area.
The potential exposure of sensitive receptors R1 to R34 to unmitigated dust emissions from the proposed
quarry extension is examined in the FIDOL assessment in Section 6.1.3 below.

Table 2: Distances between nearby sensitive receptors (closer than 500 m) and the quarry face. Dark green
shading indicates receptors within 100 m, light green shading for receptors between 100 and 250 m and no
shading indicates receptors between 250 and 500 m.

Sensitive
receptor
number

Address

Minimum distance
from receptor to
quarry face (m)

Receptor type

Sensitivity

R1

370 Maddisons Road

200

Residential

High

R2

358 Maddisons Road

140

Buddhist temple

High

R3

319 Maddisons Road

19

Residential

High

R4

300 Maddisons Road

250

Residential

High

R5

165 Dawsons Road

150

Residential

High

R6

180 Dawsons Road

200

Residential

High

R7

354 Maddisons Road

350

Residential

High

R8

342 Maddisons Road

170

Temple accommodation
lodge

High

R9

428 Maddisons Road

390

Residential

High

R10

437 Maddisons Road

360

Residential

High

R11

153 Curraghs Road

90

Residential

High

R12

153 Curraghs Road

130

Residential

High

R13

2/286 Jones Road

290

Motor caravan association
Park

Moderate

R14

304 Jones Road

460

Residential

High

R15

1181 Main South Road

490

Residential

High

R16

979 Robinsons Road

500

Breakfast & Bed

High

R17

21 Manion Road

330

Residential

High

R18

15 Manion Road

270

Residential

High

R19

294 Jones Road

380

Residential

High

R20

304 Jones Road

490

Residential

High

R21

49 Manion Road

500

Commercial (office
building)

Moderate
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Sensitive
receptor
number

Address

Minimum distance
from receptor to
quarry face (m)

Receptor type

Sensitivity

R22

1002 Robinsons Road

270

Commercial (tree nursery)

Low to
moderate

R23

10 Curraghs Road

110

Commercial

Moderate

R24

5 Dawsons Road

140

Residential

High

R25

1053 Main South Road

200

Residential

High

R26

961 Waterholes Road

170

Residential

High

R27

950 Waterholes Road

400

Residential

High

R28

3 Devine Drive

450

Residential

High

R29

7 Devine Drive

500

Residential

High

R30

4 Dawsons Road

130

Residential

High

R31

969 Waterholes Road

180

Residential

High

R32

971 Main South Road

430

Residential

High

R33

941 Waterholes Road

430

Residential

High

R34

5/1103 Main South Road

430

Residential

High

R35

941 Waterholes Road

460

Residential

High

Notes: * Address information sourced from LINZ.

6.1.3

Detailed assessment

Frequency
For most of the time (approximately 90 %) winds are relatively light (less than 7 m/s – hourly average). During
these conditions, the adoption of standard dust mitigation measures is expected to be effective in controlling
dust emissions to the extent that off-site adverse effects should not occur. However, it is important that dust
mitigation practices are maintained and stepped up during strong and dry wind conditions greater than 7 m/s –
hourly average) and when sensitive receptors are downwind of the site. During these conditions, it is likely
that background sources will also be significant and dust mitigation using water application will be less
effective due to surfaces drying much more rapidly. For this reason, the focus of assessing the frequency of
exposure is on dry days when winds are strong.
Figure 16 depicts the expected percentage of time that hourly average winds are greater than 7 m/s and
during dry days (calculated using the method described in Section 5.1.3). This shows the direction from which
strong winds can be expected near the proposed site. These winds are primarily from the northeast
(approximately 4.3 % of the year). Therefore, sensitive receptors downwind of these wind conditions would
likely to experience the greatest frequency of potential dust impacts. These receptors are located include
Receptors 13 to 24.
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Figure 16: Windrose of hourly average winds greater than 7 m/s on dry days for the proposed site (2006) are
expected to occur – direction that winds are blowing from.

Figure 17 presents a windrose overlaid on an aerial image of the site of the same wind data as for Figure 16,
but showing the direction that winds blow towards, rather than the normal convention of presenting a windrose
showing the direction the winds blow from. Presenting the windrose in this manner helps to illustrate the
locations downwind of the site that are expected to have the greatest exposure to strong, dry wind conditions,
notably locations to the southwest, southeast and northeast.
A more detailed analysis of the frequency of strong, dry winds blowing from the proposed quarry site towards
individual receptors within 500 m of the site has been undertaken. This has been calculated based on the
range of wind directions that would blow across the proposed quarry extension towards each receptor 9. The
results of this analysis are summarised in Table 3 and shown on Figure 18.
The results of the analysis indicate that receptors to the southwest of the site (receptors R13 to R24) would be
exposed to moderate to very high frequency of winds blowing across the proposed quarry site, which would
occur of approximately 1% to greater than 5 % of a year (equivalent to 175 to 447 hours, or 7 to 19 days).
Receptors to the north (R1 to R8) and southeast (R25 to R35) of the proposed site would have low to
moderate exposure frequencies, which would be approximately 1% to 3% of a year (88 to 263 hours, or 4 to
11 days). Other receptors at the northwest of the site (R9 to R12) would be exposed to the strong dry wind
conditions from the direction of the proposed quarry site for less than 2% of the time. They are expected to
have very low to low frequencies of exposure.
Overall, those highly sensitive receptors at the south of the site (R13 to 24) would be situated directly
downwind to the site during the prevalent northeast wind condition.

9

Only the areas of aggregate extraction that are 500 m or less from each receptor were considered in the definition of this range of wind directions.
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Table 3: Percentage of strong dry winds blowing from quarry towards sensitive receptors. Dark green shading
indicates receptors within 100 m, light green shading for receptors between 100 and 250 m and no shading
indicates receptors between 250 and 500 m.

Sensitive receptor
number

Downwind
direction from
quarry† (°N)

Frequency of
occurrence

Equivalent days
per year

Equivalent hours
per year

R1

70 to 210

1.75%

6

153

R2

70 to 215

1.82%

7

159

R3

60 to 240

2.73%

10

239

R4

100 to 220

1.94%

7

170

R5

140 to 230

2.19%

8

192

R6

150 to 230

2.19%

8

192

R7

85 to 195

0.90%

3

79

R8

76 to 220

1.94%

7

170

R9

65 to 140

0.03%

0

3

R10

65 to 140

0.03%

0

3

R11

55 to 150

1.88%

7

165

R12

60 to 150

0.46%

2

40

R13

350 to 122

4.22%

15

370

R14

350 to 65

4.21%

15

369

R15

345 to 55

2.85%

10

250

R16

340 to 48

1.07%

4

94

R17

340 to 55

2.93%

11

257

R18

340 to 55

2.93%

11

257

R19

350 to 65

4.21%

15

369

R20

350 to 65

4.21%

15

369

R21

350 to 55

2.79%

10

244

R22

327 to 52

2.12%

15

360

R23

302 to 42

2.12%

8

186

R24

260 to 55

5.10%

19

447

R25

255 to 40

2.60%

10

228

R26

250 to 30

2.52%

9

221

R27

260 to 330

2.05%

8

180

R28

260 to 330

2.05%

8

180

R29

255 to 325

1.95%

7

171
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Sensitive receptor
number

Downwind
direction from
quarry† (°N)

Frequency of
occurrence

Equivalent days
per year

Equivalent hours
per year

R30

245 to 330

2.08%

8

182

R31

250 to 335

2.11%

8

185

R32

250 to 320

1.79%

7

157

R33

260 to 345

2.26%

8

198

R34

275 to 35

2.52%

9

221

R35

260 to 345

2.26%

8

198

Notes: † Wind directions taken from internal site setbacks which define the area where aggregate will be extracted,
considering points on the boundary of the extraction area that are 500 m or less from each receptor.

Figure 17: Overlay of windrose of hourly average winds greater than 7 m/s on dry days for the proposed site
(2006) are expected to occur – direction that winds are blowing towards.
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Frequency percentage exposure to dry winds ≥ 7 m/s
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Figure 18: Percentage of time sensitive receptors are downwind of the proposed extraction area during dry,
strong winds. Red bars represent receptors to the north, blue to the west, yellow to the southwest to south and
green to the southeast.

Intensity
The separation distance to sensitive neighbours when downwind under dry and windy weather conditions is
relevant when considering the intensity of potential dust impacts. This is because suspended dust levels will
disperse and dilute with increased distance from the emission source, and larger particles will deposit on
surfaces closest to the source.
The separation distances to sensitive receptors have been discussed in Section 6.1.2, which notes that
receptors R3 and R11 are the closest receptors, being within 100 m. Other sensitive neighbours are situated
further away.
Because of the close proximity of receptors R3 and R11 (i.e., within 100 m), they have the greatest potential
to experience much higher dust intensities the proposed quarry extension site than for the other receptors.
Accordingly, based on their separation distances alone, these two receptors have a high risk of impacts if
suitable management practices and mitigation measures are not applied and monitored to ensure they are
effective.
In terms of the potential additive effects of the Yaldhurst quarries and how this might affect the intensity of any
impacts, it is noted that all of the sensitive receptors are at least 3 km from any existing Yaldhurst quarry
activity. Consequently, cumulative effects with other legally established quarry operations will be negligible.
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Duration
There are two matters to be considered regarding the duration of potential dust impacts associated with the
proposed site. These are (1) the duration of the extraction activity, and (2) the duration of strong wind events
when dust emissions may be elevated.
Wind and rainfall/evaporation data representative of the site (as summarised in Figure 10 and Figure 15,
respectively) has been analysed in combination to determine the likely duration of strong dry wind events that
blow from the proposed aggregate extraction area towards nearby sensitive receptors. The results of this
analysis are shown below in Figure 19 to Figure 22. The wind directions considered for each sensitive
receptor are those given in Table 3. The figure provides for the frequency of occurrence of different duration
wind events.
As shown in Figure 19 to Figure 22, receptors R1 to R8 and R25 to R35 are predicted to experience a
moderate frequency of short duration events (0-3 hours), with 30 to 50 occurrences per year. Receptors 9 to
12 are expected to experience a low to moderate frequency of short duration events (2 to 40 occurrences per
year). By comparison, Receptors 13 to 24 are expected to have approximately 40 to 100 short duration
events per year, which is significantly greater than for the other receptor locations. It is also noted that
receptors within 100 m of the site (R3 and R11) are expected to have a slightly higher frequency of short
duration events compared with other receptors in the same group. The frequency of longer duration events
rapidly declines for all receptors. Theoretical exposure to an event greater than 12 hours in duration is
predicted to occur less than three times per year for each receptor.

Figure 19: Duration and frequency (annualised) of strong dry wind events (hourly average wind speed ≥ 7m/s)
blowing from proposed extraction areas towards sensitive receptors (R1 to R8).
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Figure 20: Duration and frequency (annualised) of strong dry wind events (hourly average wind speed ≥ 7m/s)
blowing from proposed extraction areas towards sensitive receptors (R9 to R12).

120
Frequency count of strong dry wind events
(annualised)

Receptors:
100

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

80

60

40

20

0
1-3 hrs

4 -6 hrs

7-9 hrs

10-12 hrs

> 12 hrs

Duration of strong (≥ 7 m/s) dry wind events

Figure 21: Duration and frequency (annualised) of strong dry wind events (hourly average wind speed ≥ 7m/s)
blowing from proposed extraction areas towards sensitive receptors (R13 to 24).
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Figure 22: Duration and frequency (annualised) of strong dry wind events (hourly average wind speed ≥ 7m/s)
blowing from proposed extraction areas towards sensitive receptors (R25 to R35).

Offensiveness
The natural character of dust emissions associated with the proposed quarry area has been discussed in
Section 3.1. It will be grey/brown gravel dust that is similar in character to dust from the existing farming
activities and consistent with that experienced naturally in the area.

Location
The nature of the surrounding environment has been discussed in Section 4.0. The surrounding rural land is
expected to have a relatively low sensitivity to dust impacts. However, residential dwellings and commercial
properties are expected to have a moderate to high sensitivity to dust impacts and have therefore been the
focus of the above analysis.

Summary
Considering the combination of FIDOL factors for each receptor above, it is concluded that receptors to the
southwest of the site (R13 to R24) and the nearest receptors (R3 and R11) would have moderate to high risks
of being impacted by high dust impacts from the proposed quarry extension, assuming no mitigation or
monitoring of impacts. This conclusion is reached based on the following:



The moderate to very high frequencies of exposure (frequencies between 2 % and 5 %, except 1 % for
R16) to strong, dry winds blowing from the site towards them.



The moderate to high frequencies (i.e., 40 to 106 occurrences) of short duration strong dry wind events
as well as some longer duration events that blow from the direction of the site.



The particularly close proximity of receptors R3 and R11, which could result in moderate to high dust
impacts at those locations. As discussed, the greatest intensity of dust impacts will typically be within
100 m of a source.
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Given the above combination of factors, specific management practices, mitigation and monitoring measures
targeted for minimising impacts on Receptors R3, R11 and R13 to R24 are considered necessary to ensure
that potential dust impacts are kept to acceptable levels. Further discussion on management, mitigation
measures and monitoring is provided in Section 7.0.
Receptors to the north (R1 to R8, except R3) and southeast (R25 to R35) of the site are expected to have a
moderate risk of being impacted by nuisance dust impacts from the proposed site. This is based on the
following:



The low to moderate frequencies of exposure (i.e., approximately between 1 % and 3 % of the year) to
strong, dry winds blowing from the site towards them.



The low to moderate frequencies (i.e., 30 to 50 occurrences) of short duration strong dry wind events, as
well as some longer duration events that blow from the direction of the site.



Receptors are more than 100 m to the proposed site, which could result in low to moderate dust
intensities.

It should be noted that the exposure assessment assumes that quarry operations are taking place in close
proximity to the nearest boundary with each sensitive receptor location. In practice, this will not be the case
with quarry activity and rehabilitation shifting over time in a staged manner as shown in Figure 2.
Based on the above, specific management practices and mitigation measures targeted for minimising impacts
on these receptors during extraction will be necessary, although these will not need to be as stringent as
those proposed for receptors to the southwest of the site.
The other sensitive receptors located to the northeast of the site (R9, R10, R12) are exposed to much lower
frequencies, and therefore dust nuisance from the proposed site on these receptors is not expected to be
significant. Accordingly, it is considered that standard dust management practices and mitigation measures
are likely to be sufficient for controlling dust to acceptable levels at these receptors.

6.2

Assessment of Potential Health Effects

As discussed in Section 3.1.3, the potential health effects from the proposed site would be associated with the
potential PM10, PM2.5 and RCS fractions of dust emissions. PM10 and PM2.5 emissions will be minimised to low
levels provided the dust mitigation measures proposed (as described in Section 7.0) are thoroughly
implemented and followed at all times to control dust to an acceptable level (i.e., one that is not offensive or
objectionable beyond the site boundary). These measures would also help to mitigate RCS emissions, which
are a sub-fraction of the PM10 emissions.
In assessing the potential health effects of the proposed Roydon Quarry, comparison is made between the
proposed quarry with the operations undertaken by the group of Yaldhurst quarries. In particular, the
comparison is made in the context of the air quality monitoring programme undertaken for ECan by Mote
(2018) from December 2017 to April 2018 for the Yaldhurst quarries.
At the time of the monitoring programme, the Yaldhurst quarries were made up of several independent quarry
operations, including Fulton Hogan, Winstone Aggregates, Road Metals, and KB Contracting and Quarries.
The combined exposed area of quarries is approximately 200 ha. Each of the operations has a fixed
processing plant and several operate portable processing plants. Cleanfilling is also generally undertaken on
each of the sites. Given this context, quarry operations in the Yaldhurst area are significantly more extensive
and intensive than proposed by Fulton Hogan for Roydon Quarry.
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The Yaldhurst Air Quality Monitoring Programme (Mote 2018) generally concluded that RCS concentrations
were very low and well within the OEHHA guideline. Regarding RCS, the Medical Officer of Health, Dr
Ramon Pink, reviewed the results of the monitoring programme and advised 10 that “Overall, the results show

there is no serious public health risk to Yaldhurst residents from airborne dust”. “Nuisance dust levels
will not cause long-term health effects, but we know it can cause irritation and symptoms of concern in
some people…” Given the comparison between the Yaldhurst quarries and the proposed Roydon quarry, the
risk for residences adjacent to the Roydon quarry is expected lower still.
PM2.5 concentrations were also low, typically less than half of the 24-hour average WHO guideline. PM10
concentrations, where measured using an NES reference method, approached but did not exceed the NES.
This monitoring relates to a combined group of quarries that are considered to have a greater potential for
generating dust and fine particulate emissions than the proposed Roydon Quarry. Consequently, it is not
expected that PM10, PM2.5 and RCS ambient off-site concentrations resulting from the operation of the
proposed Roydon Quarry will approach or exceed the relevant health-based guidelines and standards for
PM10, PM2.5 and RCS (as described in Section 3.1.3)

7.0
7.1

MITIGATION AND MONITORING
Overview

The following section sets out the general dust management and mitigation measures that would be needed
for controlling dust in most instances. This is then followed by a description of targeted management and
mitigation measures, as well as monitoring requirements, considered necessary to ensure potential dust
impacts on the nearest sensitive receptors and during adverse weather conditions are acceptable.

7.2
7.2.1

General Measures
Dust suppression

Water carts will be used as required to dampen down haul roads, particularly those where trucks are used to
bring in cleanfill, and active working areas where aggregate extraction is occurring. This would need to occur
during dry weather, irrespective of the wind speed. During particularly dry conditions this may require
reapplication of water over unpaved surfaces at a frequency of 30-minutes or less.
In relation to the general area where the fixed processing plant and stock piles will be located, a high-pressure
water-misting / fog-cannon system is planned to operate on the north-eastern and southwestern corners of the
area (generally in the direction of the most prevalent winds). This would provide dust suppression over this
area in addition to fixed water suppression measures on the processing plant. The water-misting / fogcannons work by creating a very fine water fog over a wide area, and have the benefit of using comparative
less water than other water suppression methods. An example of a fog cannon operating at Fulton Hogan’s
Miners Road quarry is shown in Figure 23.

10

https://ecan.govt.nz/get-involved/news-and-events/2017/working-together-to-resolve-quarry-dust-issues/
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Figure 23: Example of a fog cannon operating.

7.2.2

Setbacks and limitation of activities

The processing and stockpiling of aggregate can be a significant source of dust for most quarries if not
carefully controlled. Typically, aggregate processing which includes crushing and screening is the second
largest potential source of dust after vehicle movements. Fulton Hogan proposes the following setbacks and
limitation of activities:



All works will have a setback of at least 20 m from the nearby sensitive receptors.



Total stockpiled volumes will not exceed a maximum of 200,000 m³ at any time of. All stockpiled
materials will be located below the height of the level of the bunds following establishment of the quarry
pit. No stockpiling is proposed within 250 m of the site boundaries.



The fixed processing plant will be positioned at least 500 m to the site boundary.



Additional targeted setbacks depending on wind conditions are described in Section 7.3.

7.2.3

Vehicle movements and unpaved surfaces

Vehicle movements on unpaved surfaces are typically the main source of dust emissions from quarry
operations when associated with the haulage of extracted aggregate. The key measure for controlling dust in
this instance is the transport of aggregate using field conveyors. However, trucks will be used on occasions
for aggregate transport from the working face and trucks will be used to transport important clean fill on to the
site and to the tip-head. Emissions from vehicle movements over unpaved surfaces will be through
suppression using water. To achieve this, Fulton Hogan proposes to use fixed spray systems or water carts
on dry days as described in Section 7.2.1 to dampen down haul roads and active working areas.
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Dust emissions on unpaved surfaces are also proportional to the vehicle speed. Experience has shown that
limiting vehicle speeds to 15 km per hour, especially during dry weather conditions, can significantly help to
minimise dust emissions. Accordingly, Fulton Hogan proposes to limit vehicle speeds to 15 km per hour on
the site during dry conditions. It should be noted that this is a secondary measure to the use of water on the
haul roads for dust suppression.
The haul roads will be maintained so that the surface is generally graded and free of pot holes, which will also
help to minimise dust emissions. In addition, haul roads will be maintained so that they are composed of an
aggregate base that has relatively little in the way of fine material.

7.2.4

Aggregate extraction and transport

Aggregate will be extracted using standard excavators and loaders. The loader and excavator operators will
minimise drop heights when loading haul trucks, conveyor hoppers and moving material, to minimise dust
emissions. Working faces are typically damp due to the inherent moisture in the insitu aggregate and are not
expected to be a significant source of dust.
For this site, Fulton Hogan intends to primarily use field conveyors to transport excavated aggregate from the
working face to the processing plant. The use of field conveyors significantly minimises the potential for dust
generation compared with the transport of aggregate by haul trucks. However, there will be circumstances
where haul trucks will need to be used and measures for minimising dust associated with their use is
described above.

7.2.5

Overburden removal, bund formation and rehabilitation

Overburden removal and the forming of bunds can give rise to dust emissions during dry weather and strong
winds, especially if the ground surface and underlying overburden have become dry. Accordingly, the land to be
stripped will be pre-dampened during dry periods to minimise the potential for dust from overburden stripping.
Water will be applied as required to ensure that any exposed earth on the bund or stockpiles is dampened or
a crust formed to minimise dust during strong wind conditions until the grass cover is established. Preplanning will also be carried out prior to bund formation to verify weather forecast and avoid these works when
strong winds are expected and when the ground surface is particularly dry. Once bunds have been formed,
re-grassing/hydro-seeding should be prioritised to establish grass cover as soon as practicable. Chemical
dust suppressants must be made available during bund formation activities so that, if in exceptional
circumstances bund formation does take place during very dry weather, it may also be applied as necessary
to prevent dust emissions.
As discussed, the aggregate extraction is expected to occur in a south to north direction and rehabilitation will
occur progressively over the site once areas of extraction have been completed. This will minimise the extent
of the total area that will be exposed at any one time.

7.2.6

Processing of aggregate and stockpiling

The fixed processing plant will be located near the centre of the site and at least 500 m from site boundaries.
Dust emissions from the fixed processing plant will be minimised using water spray or fogging systems that
will be operated at all times on key parts of the plant to ensure that dust emissions are suppressed. This will
include key conveyor transfer points and feed points to crushing plant.
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In addition to being centrally located within the site, the fixed processing plant will be established below the
current ground level of the quarry. This will help to minimise exposure of the plant to strong winds.
The use of any portable processing plant will only take place with the use of water dust suppression (either
sprays or high-pressure fogging system) fixed to the plant. Additionally, where they are located within 250 m
of off-site sensitive locations, they should only be operated when the wind is blowing from the direction of the
sensitive location.

7.2.7

Wind shelter

Shelterbelts provide some mitigation of airborne dust emissions around the boundary of the site, especially
coarse fraction material which will deposit onto the shelterbelts. Shelterbelts also help to reduce wind speeds,
thereby minimising entrainment of dust, close to the shelter belts.
Evergreen shelter belts exist along several site boundaries, including much of the northern boundary, part of
the Dawsons Road boundary and all the Curraghs Road boundary. This vegetation is proposed to be retained
and enhanced where there may be gaps or the vegetation is dying or in poor condition. Bunds will be set
back from the boundary to accommodate existing vegetation and enable the additional establishment
evergreen vegetation in areas where this does not currently exist.

7.2.8

Exposed areas

Exposed areas, which can be a source of dust during periods of strong, dry winds, will be minimised to 40 ha
at any given time. Additionally, exposed areas that will not be disturbed for a period set out in the DMP will
have a surface treatment applied to areas to minimise dust entrainment during strong wind conditions. This
could include the use of appropriate chemical dust suppressants or pea gravel if available and generated on
site, or the use of fog cannons (as described above).
Chemical dust suppressants, depending on the product and intended use, can be particularly effective. A
detailed air quality monitoring study undertaken by Golder for NZTA (Bluett et al. 2016) illustrated the significant
benefit of a chemical dust suppressant used to suppress dust from an unpaved public road in Northland.

7.2.9

Site access

Mud and debris can be transported on vehicle wheels during wet conditions and deposited onto public roads,
and when it dries can be re-suspended as dust by passing vehicles and can result in a localised dust impact
for nearby sensitive locations. A variety of measures can be used to minimise the tracking of material onto
public roads to avoid this effect. These include wheel washes and rumble strips, generally in combination with
a sealed accessway. In this case, a rumble strip is proposed, with a minimum 100 m length of sealed
accessway between it and the site entrance, which will be kept clean using routine vacuum sweeping

7.2.10

General monitoring

Weather forecasts for strong winds and rainfall events will be monitored so that appropriate dust management
responses can be planned, particularly during over-burden removal and the formation of bunds. Operational
areas, such as haul roads, will also be monitored by Fulton Hogan to verify dampness and the ongoing need
for water cart operation or other dust control measures.
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Targeted Mitigation Measures

7.3.1

Overview

Based on the exposure assessment in Section 6.1.3, it is recommended that additional targeted measures be
carried out in relation to the two sensitive receptors within 100 m (Receptor 3 and 11) and those sensitive
locations within 250 m of the northwest and southeast boundaries – these locations generally have high
exposure levels to strong dry winds (2% of the time or more).
The targeted measures will consist of wind monitoring with defined trigger actions for high wind conditions on
dry days, and continuous dust monitoring with trigger actions for elevated levels. The combination of these
two measures ensures proactive management of dust emissions from the site.

7.3.2

Continuous dust monitoring

It is recommended that continuous monitoring is undertaken for PM10, whenever the staging of activities
means that quarrying occurs within 250 m of residences along the south-eastern or north-western site
boundary (i.e., Stages 1 and 5 as illustrated in Figure 2). Two monitors are to be situated at separate
locations just within the boundary during stripping and bund formation or on top of the bunds at all other times.
In addition to the above, when operating within 250 m of either Receptors 3 or 11, an additional monitor
should be situated at the site boundary nearest to each receptor. This reflects the particularly close proximity
of these sensitive locations and the greater need for managing potential effects at them
The continuous dust monitoring equipment should be fitted with an automated alarm system that, when PM₁₀
concentrations exceed the specified trigger levels, sends a warning to the Quarry Manager or other nominated
person who has the responsibility for managing dust effects on the site. The Quarry Manager or other
nominated person must be available at all times to take immediate action as might be necessary to reduce
site dust emissions from the quarry.
The trigger level suggested by the MfE (2016a) for PM₁₀ concentrations from on-site dust control is 150 μg/m³
as a 1-hour average. MfE (2016a) notes that these triggers are intended to be used for the proactive
management of dust on site, and not to be used for enforcement because exceedance of trigger levels does
not necessarily infer an adverse effect offsite. It is understood that the MfE trigger value is derived from the
Greater London Authority (2014) guidance that suggests a 1-hour average concentration of 50 µg/m³ above
background concentrations – taken as approximately 20 µg/m³ (see Section 4.2.2). Given this context, the
pre-determined PM₁₀ concentrations recommended to be initially used as the trigger alarm thresholds are as
follows:




60 µg/m³ as a 1-hour average for taking immediate actions to investigate and reduce site dust emissions.
70 µg/m³ as a 1-hour average for ceasing all quarry activities (other than dust suppression activities) and
taking immediate actions to investigate and reduce site dust emissions.

The above trigger alarm thresholds are preliminary values and may need to be adjusted depending on the
monitor type, experience with the operation of the monitors, and any subsequent feedback from neighbours.
Each trigger alarm event should be recorded digitally to a website-portal along with the findings of the
investigation and any mitigation responses taken. The Quarry Manager or other nominated person should
check the data display system each day of operation to confirm that the monitors are operating correctly.
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Monitoring of wind speed and direction

Given the above, it is proposed to monitor wind speed and direction at the site, and cease quarry operations
(other than dust suppression activities) when:
1)

Wind speeds are greater than 7 m/s (rolling hourly average); and

2)

When site activities are occurring within 250 m from receptor locations along the south-eastern boundary
and when winds are from the northwest to northeast (310°N to 50°N); or

3)

When site activities are occurring within 250 m from receptor locations along the north-western boundary
and when winds are from the south to southwest (170°N to 230°N); and

4)

During dry weather conditions (e.g., not practicable to keep surfaces visibly damp).

7.4

Dust Management Plan

A draft Dust Management Plan (DMP) detailing dust mitigation measures has been prepared as part of the air
discharge permit application and will be updated and maintained by Fulton Hogan. The DMP will as a
minimum include the following:



The actions required to ensure proposed management and mitigation measures are carried out.



Identification of the persons responsible for carrying out all actions in relation to the proposed
management, mitigation and contingency measures.



The frequency and triggers for the use of water sprays/mists and fog cannons.



Details of actions to be taken in response to complaints.

A copy of the draft DMP is provided in Appendix B.

8.0

RESOURCE MANAGEMENT (NATIONAL ENVIRONMENTAL
STANDARDS FOR AIR QUALITY) REGULATIONS 2004

The NESAQ was promulgated in 2004 and amended in 2011. As dust from aggregate extraction can contain
fine particulates, the standard of relevance to this application is PM10. Regulation 17 of the NESAQ relates to
the ability to grant air discharge permits for activities that discharge into a polluted airshed.
The proposed site is located outside of the Christchurch Clean Air Zone and the gazetted Christchurch
Airshed as identified by the CARP planning maps, but the site is on the immediate southwestern boundary of
both. This is illustrated in Figure 24.
Regulation 17 of the NESAQ requires resource consent applications seeking to authorise the discharge of
PM10 to be declined in accordance with subsection (1) if the discharge to be expressly allowed by the consent
would be likely, at any time, to increase the concentration of PM10 by more than 2.5 µg/m³ in any part of a
polluted airshed. There are exemptions to this requirement including under subsection (2) if the discharge is
the same or less than that under an existing consent for the same activity on the site, or under subsection (3)
if the emissions can be offset by PM10 reductions by the applicant elsewhere within the same airshed.
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Figure 24: Proximity of the Roydon Quarry site to the Gazetted Airshed and Clean Air Zone for Christchurch.
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In this instance, the Christchurch Airshed is a polluted airshed and the potential exists for PM10 discharged
from the proposed site to raise concentrations of PM10 in the airshed. However, given the nature of the
discharges from quarry sites and the proposed management practices, the proposed Roydon Quarry is very
unlikely to contribute a more than negligible amount of PM10 to concentrations in the Christchurch airshed.

9.0

CONSIDERATION OF ALTERNATIVES

An assessment of alternative methods of discharge, including discharging into any other receiving environment,
is required under section 105 of the Resource Management Act 1991 (RMA) for any application seeking to
discharges contaminants. An assessment of alternatives is also necessary for activities likely to have
significant adverse effects.
In broad terms, alternatives for the proposed quarry with regards to air discharges revolve primarily around
dust mitigation measures and methods to monitor and respond to impacts. In this instance, Fulton Hogan
proposes to use current industry good practice techniques to control dust impacts combined with additional
measures to monitor and proactively manage the impacts of the operation. The measures for controlling dust
and monitoring requirements to be implemented have been formulated following a detailed consideration of
potential impacts on the receiving environment.

10.0 SUMMARY AND CONCLUSION
Fulton Hogan proposes to establish a new gravel quarry and associated operations at a site bound by
Curraghs, Dawsons, Maddisons and Jones Road, and located within the Inner Plains zone of the Selwyn
District Plan.
The potential adverse effects of dust discharges into air from overburden removal, bund formation, quarrying
and rehabilitation of the proposed quarry extension have been assessed. This has involved a semiquantitative assessment of potential nuisance dust effects and a qualitative assessment of potential health
effects due to RCS and fine particulate matter. These approaches considered the sensitivity and location of
neighbours, meteorological conditions with the potential to give rise to significant dust emissions, monitoring
results from comparable operations and proposed dust mitigation and monitoring measures.
Dust mitigation measures have been recommended that are consistent with current good industry practice
measures. However, several specific mitigation measures and monitoring requirements have also been
recommended in relation to identified receptors where a higher standard of dust mitigation would be required.
This includes wind condition monitoring and ceasing quarry activities during certain strong wind conditions and
continuous dust monitoring when operating close to sensitive locations.
In conclusion, the discharges of dust from the proposed Roydon Quarry is not expected to result in a
significant dust nuisance or health effect relative to applicable air quality guidelines and standards. This is
provided the proposed mitigation and monitoring methods are thoroughly implemented to control dust to an
acceptable level (i.e., one that is not offensive or objectionable beyond the site boundary). This includes
extensive continuous PM10 monitoring and wind monitoring, linked to trigger requirements for ceasing dust
generating activities.
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Report Limitations
This Report/Document has been provided by Golder Associates (NZ) Limited (“Golder”) subject to the
following limitations:
i)

This Report/Document has been prepared for the particular purpose outlined in Golder’s proposal and
no responsibility is accepted for the use of this Report/Document, in whole or in part, in other contexts
or for any other purpose.

ii)

The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject
to restrictions and limitations. Golder did not perform a complete assessment of all possible
conditions or circumstances that may exist at the site referenced in the Report/Document. If a service
is not expressly indicated, do not assume it has been provided. If a matter is not addressed, do not
assume that any determination has been made by Golder in regards to it.

iii)

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between
investigatory locations, and there may be special conditions pertaining to the site which have not
been revealed by the investigation and which have not therefore been taken into account in the
Report/Document. Accordingly, if information in addition to that contained in this report is sought,
additional studies and actions may be required.

iv)

The passage of time affects the information and assessment provided in this Report/Document.
Golder’s opinions are based upon information that existed at the time of the production of the
Report/Document. The Services provided allowed Golder to form no more than an opinion of the
actual conditions of the site at the time the site was visited and cannot be used to assess the effect of
any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.

v)

Any assessments, designs and advice made in this Report/Document are based on the conditions
indicated from published sources and the investigation described. No warranty is included, either
express or implied, that the actual conditions will conform exactly to the assessments contained in this
Report/Document.

vi)

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii)

The Client acknowledges that Golder may have retained subconsultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the
Services and work done by all of its subconsultants and subcontractors. The Client agrees that it will
only assert claims against and seek to recover losses, damages or other liabilities from Golder and
not Golder’s affiliated companies. To the maximum extent allowed by law, the Client acknowledges
and agrees it will not have any legal recourse, and waives any expense, loss, claim, demand, or
cause of action, against Golder’s affiliated companies, and their employees, officers and directors.

viii)

This Report/Document is provided for sole use by the Client and is confidential to it. No responsibility
whatsoever for the contents of this Report/Document will be accepted to any person other than the
Client. Any use which a third party makes of this Report/Document, or any reliance on or decisions to
be made based on it, is the responsibility of such third parties. Golder accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on this
Report/Document.
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INTRODUCTION

Fulton Hogan Limited (Fulton Hogan) is a large infrastructure construction, roadworks and aggregate Supplier
Company in both New Zealand and Australasia. Fulton Hogan has 85 years of experience in the transport,
water, energy, quarrying/mining, civil construction and land development infrastructure in New Zealand.
Fulton Hogan proposes to establish a gravel quarry at a site within a block of land bound by Curraghs Road,
Dawsons Road, Maddisons Road and Jones Road, Templeton. The site is located approximately 700 metres
(m) to the west of the township of Templeton and is shown on Figure 1. The proposed quarry is to be known
as ‘Roydon Quarry’, named after the Roydon Lodge Stud which has occupied much of the site over the
previous decades.
The purpose of this Dust Management Plan (DMP)1 is to provide a framework for managing dust emissions at
the proposed Roydon Quarry so that potential adverse effects at or beyond the site boundary are avoided or
mitigated. To achieve that, this DMP includes the following:



A description of the site location and sensitive receptor locations.



A summary of site activities.



Identification of the potential dust generating sources, the frequency and duration of exposure, and a
qualitative assessment of the risk that each source would generate dust impacts.



A description of the intensity and character (including offensiveness) of the discharge.



Mitigation and management practices to reduce dust emissions.



Inspection and monitoring programs.



Complaint recording and response.



Training of personnel necessary for the DMP to be implemented.



Record keeping.



Roles and responsibilities of staff in relation to the DMP.



Contingencies.



Update of the DMP.

This DMP has been written with reference to the Ministry for the Environment (MfE) “Good Practice Guide for
Assessing and Managing Dust” (MfE 2016) and in accordance with the criteria in Schedule 2 of the Canterbury
Air Regional Plan (CARP). The matters listed above cover those that are listed in Schedule 2 of the CARP.
This DMP should be read in conjunction with the Air Discharge Assessment (ADA) prepared for the proposed
quarry (Golder 2018)2. Further background information is available in the application document that
supported that resource consent.

Your attention is drawn to the document, “Report Limitations”, as attached in Appendix A. The statements presented in that document are intended to advise you of what your realistic
expectations of this report should be, and to present you with recommendations on how to minimise the risks to which this report relates which are associated with this project. The
document is not intended to exclude or otherwise limit the obligations necessarily imposed by law on Golder Associates (NZ) Limited, but rather to ensure that all parties who may rely
on this report are aware of the responsibilities each assumes in so doing.
1

Golder 2018. Fulton Hogan Limited – Assessment of Air Quality Effects – Proposed ‘Roydon Quarry’, Templeton. Report prepared by Golder Associates (NZ) Limited for Fulton
Hogan Limited. Report reference 178170_7401_004_R.
2
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SITE LOCATION AND SENSITVE RECEPTOR LOCATIONS

The proposed site is located on rural land, approximately 700 m to the west of Templeton township. The
immediate land use surrounding the proposed quarry is dominated by rural land uses. In many cases, a
residential dwelling is situated on each small farm or lifestyle block. There is also a large block of
Christchurch City Council (CCC) owned land on the other side of Dawsons Road which has no dwellings
located upon it.
At the time of preparing this assessment there were approximately 28 residential dwellings, a place of worship
(Buddhist temple), and six commercial properties within 500 m to the proposed quarry boundary, as shown on
Figure 2. Among them 14 properties are located within 250 m to the quarry boundary. The commercial
properties include a caravan park for New Zealand Motor Caravan Association, an office building, a tree
nursery and two accommodation facilities (a bed and breakfast and an accommodation unit associated with
the Buddhist temple). The residential receptors, place of worship and accommodation facilities are
considered to have a high sensitivity to dust impacts. The caravan park and office buildings are considered to
have a moderate level of sensitivity, while the tree nursery is considered to have a low to moderate level of
sensitivity.
The nearest residential dwellings are located approximately 20 m and 90 m from the proposed site boundary
respectively. All other nearby residential dwellings are located at least 100 m from the boundary.
The nearest part of Templeton Township is approximately 700 m to the northeast of the proposed quarry site,
and the nearest school (Templeton School) is approximately 1,500 m from the site.
There are no horticultural activities likely to be sensitive to dust impacts in the immediate vicinity of the
proposed site – i.e., within approximately 50 m from dust generating activities.
The Canterbury Maps online map resource indicates that there are no nearby areas of significance to Ngai
Tahu that require particular management or mitigation in this DMP.

3.0

SITE CLIMATE

Wind conditions and rainfall are key factors in the risk of dust discharges. Figure 3 shows a wind rose
(summary of the distribution of wind speeds and directions) for 2006, extracted from the modelled site-specific
meteorological data set that was used to inform the air discharge assessment for the site.
The arms of the wind rose indicate the direction the wind is blowing from and show that the wind at the site is
dominated by northeasterly and, to a lesser extent northerly, southwesterly and northwesterly winds. This
means that sensitive locations to the southwest and northeast of the site are particularly exposed to potential
dust discharges. Wind speeds greater than around 7 metres per second (m/s) are generally necessary for
dust to be entrained from exposed surfaces.
Rainfall and ground dampness are also important, as dry dust lifts more easily than damp or wet material.
Rainfall at the site is typical for Christchurch, less than 1 m per year, but it is sufficient to ensure that on
occasions when the wind is strong and the ground is wet, the potential for dust to be generated is low.
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Figure 3: Modelled on-site wind rose for 1 January 2006 to 31 December 2006.

Figure 4 shows a wind rose that summarises the frequency of hours where the wind blows faster than 7 m/s
(hourly average) and the days are defined as “dry” (additional information on the method used to define dry
days can be found in the Assessment of Air Quality Effects (Golder 2018).

Figure 4: Wind rose for wind speeds greater than 7 m/s and dry days (petals indicate the direction the wind is
blowing from).
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This DMP specifically accounts for these matters in its use of instrumental wind and particulate monitoring and
trigger levels, combined with observation of rainfall and ground conditions.

4.0
4.1

SITE ACTIVITIES
Introduction

This section briefly describes the nature of the activities to be undertaken at the site. The site will be
developed in stages as shown in Figure 5.

4.2

Site Preparation

Prior to quarrying, topsoil and subsoil overburden will be removed from the first part of the site to be quarried,
which will be located in the middle of the site. This will enable the creation of a quarry pit where site
operations can be established, including a processing area (possibly using a portable processing plant to start
with).
Topsoil will be removed and shifted using an excavator, loader and either dump trucks or road trucks. The
topsoil will be used to develop on-site bunds and the topsoil stored in them will be used later for site
rehabilitation. The bunds will be established around the site before quarrying commences. Some clean
imported topsoil may be brought to the site to achieve this.

4.3

Extraction and Quarry Development

Once an area has been prepared for quarrying, extraction will commence. Quarrying operations will then
move in the stages from south to north. The initial focus will be on establishing extraction, processing and
stockpiling areas, followed by the establishment of other site facilities such as a workshop and offices. As the
site develops, areas will be set aside for cleanfilling and rehabilitation.
Material will be extracted from the faces and transported to the processing plant, processed, stock piled and
sold via the weigh bridge. Over the life of the quarry, is anticipated that approximately 14 to 15 million bank
cubic metres (BCM3) of gravel will be quarried from the site.
Extraction will use standard quarry machinery (excavators, loaders, dump trucks, road truck and trailer units
and other machinery as required for efficient extraction). Extracted aggregate will be transported on
conveyors or by dump trucks to fixed or portable processing plant on the quarry floor, and from there to the
stockpiles.

4.4

Processing and Stockpiling

Processing involves the washing crushing, screening, conveyance and stockpiling of processed materials. It
may also include the use of a pugmill. Processed products will be removed from the processing plant area on
an as required basis and stockpiled awaiting sale.

3

BCM represents the contents of a cubic metre of rock in place, prior to extraction.
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Fixed processing plant will be in the centre of the site at least 500 m from the nearest sensitive activity.
Portable plants may be brought to the site according to demand although these will be located at least 250 m
from the nearest sensitive activity.
Processed aggregate products will be stockpiled by grade on the quarry floor. The stockpiles will have a
maximum volume of 200,000 cubic metres (m3) at any one time and no stockpile will be higher than the top of
the bunds following establishment of the quarry pit. No stockpiling will occur within 100 m of the site
boundaries.

4.5

Transport of Aggregate

Material will be transported from the working face to the processing plant predominately using field conveyors,
which significantly minimise dust emissions from aggregate transport. However, dump trucks will be used as
and when required. From the processing plant, material will be distributed to stockpiles using another
conveyor system. Road trucks will be loaded from the stockpiling area. A single point of controlled access is
will be used throughout the operational life of the site.
It is anticipated that up to 1,500 trucks and 100-200 light vehicles will visit the site per day.

4.6

Cleanfilling

Worked-out areas will be cleanfilled as suitably sized areas become available on the quarry pit floor. Cleanfill
material will form a key component of site rehabilitation. All material to be used in backfilling and rehabilitation
is to be cleanfill material meeting the definition in Environment Canterbury’s Land and Water Plan. Cleanfilling
and will be in accordance with a Cleanfill Management Plan.
Cleanfill material will be unloaded at a ‘tip head’ prior to being spread across the working cleanfill area. Visual
inspections of the cleanfill will be made to ensure that the material meets the definition of cleanfill, and
unacceptable loads will be rejected.
It is not proposed that the entire site will be backfilled to original ground level, but it is anticipated that the final
finished site level will be higher than the base of pit excavations.

4.7

Rehabilitation

Rehabilitation will occur progressively once areas of extraction have been completed. It will primarily involve
re-spreading and contouring of stored topsoil and overburden materials, stabilisation of quarry faces and
grassing of completed and restored extraction areas to create a free draining and stable landform. Additional
topsoil may be brought to the site prior to site bunding being disestablished or where further top soil is
required.
Rehabilitation will be progressive, but some works can only take place once all quarrying operations have
ceased. The final rehabilitated ground level is yet to be determined but is likely to be lower than the original
ground level.
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Exposed Areas

The site will include general areas of exposed surfaces where gravel has been extracted but no other site
activities are occurring. These surfaces will eventually be cleanfilled and rehabilitated. It is intended that
these areas will not be larger than 40 hectares (ha) in total at any time. For the purposes of this DMP, “open
area” is defined as:



Working extraction faces and adjacent operational areas.



Stockpiling and load out areas.



Quarry haul roads and field conveyors.



Areas where aggregate processing takes place.

It does not include other areas additional to the 40 ha, such as:



Quarry wash water ponds.



Site offices, amenity blocks, workshops and surrounding areas.



Areas where refuelling takes place.



Storage areas for quarry plant and machinery.



Any areas where backfilling or rehabilitation is occurring.



Any paved, bunded or planted areas.

5.0
5.1

DUST SOURCE DESCRIPTION AND RISK RATING
Introduction

This section provides a brief description of each specific dust source at the site, together with a qualitative
assessment of the risk of a dust impact from that source type.

5.2

Summary of Dust Sources

Vehicle movements: Vehicle movements, both within and when entering and leaving the site, are often the
most significant source of dust emissions from aggregate extraction activities and consequently require the
greatest attention. Dust emissions on haul routes occur because of vehicle movements across dry and
unconsolidated surfaces. Emissions from vehicles entering and leaving the site occur both because of dusty
material on and in the trucks, but more significantly from dried material on roadways that is re-suspended by
truck movements. The mechanical action of the wheels results in the disturbance of fine crusted material,
which is then easily entrained by the turbulent wind in the wake of a vehicle. The generation of dust
emissions from vehicle movements is proportional to the number of wheels on the vehicle, the speed of the
vehicle, the frequency of vehicle movements, the fine content of the surface the vehicle is travelling over and
the moisture content of the surface. Vehicle movements to and from the site could create a significant dust
source during dry weather if not properly managed.

9
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Overburden removal, bund formation and rehabilitation: Overburden removal, the forming of bunds and
subsequent site rehabilitation can give rise to dust emissions during dry weather and strong winds, especially
if the ground surface and overburden material is dry. Consequently, care is needed during dry summer and
autumn months when ground conditions are dry.
Stockpiles: Dust can be discharged from the wind erosion of stockpile surfaces, especially when they are
disrupted by the addition or removal of material. The site stockpiles will be active and is important that they
are managed so the erosion of dust from them is minimised. However, this does not apply to stockpiles of
washed aggregate, which has a low dust potential.
It should be noted that the above comments do not apply to stockpiles of washed processed aggregate where
fine material has been removed and consequently the aggregate has a low dust generating potential.
Aggregate excavation: Aggregate excavation is not a significant source of dust as the in-situ aggregate is
typically damp, especially given all excavation will occur from below ground level. Dust emissions can occur
from aggregate excavation if the surface of the working face has dried significantly, although this is usually
limited to the initial disturbance of any dried outer layer of the extraction face. Loading of the excavated
material onto trucks and field conveyors can also be a source of dust.
Conveying: Dust can be discharged from the wind erosion of excavated material on the field conveyor or at
transfer points where the material has dried out. However, this is not generally a substantial source as freshly
excavated material is relatively damp.
Crushing and screening: The mechanical size reduction of aggregate in crushers, and from the sorting
screens, is generally a major site source where suitable emission control systems are not employed and can
occur irrespective of wind conditions.
Cleanfill deposition: Dust generated by the handling and deposition of cleanfill is generally a minor source
of dust emissions. However, care should be taken where cleanfill loads being deposited contain a high
proportion of fine dusty material and control measures implemented accordingly.
Exposed areas: Up to 40 ha of the site will be exposed at any time, and much of this will not be actively
worked. These areas are a potential dust source only during strong dry wind conditions.

5.3

Frequency and Intensity of Discharges

Most of the time (approximately 90 %), winds are relatively light (less than 7 m/s). During these conditions, the
adoption of standard dust mitigation measures can be effective in controlling dust emissions. However, during
moderate to strong winds on dry days, surfaces will dry rapidly and entrainment of un-suppressed dust sources
can occur. For this reason, the focus for assessing the frequency of exposure is on dry days when winds are
Strong (>7 m/s). These strong, dry winds are predominantly from the northeast (approximately 6.1 % of hours
per year), with a small occurrence of winds from the south-southwest (3 %) and northwest (3 %).
Based on the ADA, the potential exposure of sensitive locations to southwest of the site would be exposed to
a moderate to high frequency winds from the quarry site, in the order of 1 % to 5 % of a year. Receptors to
the north would be exposed between 1 % and 3 % of the year, while those to the northwest would be exposed
for less than 2 % of the year.
The intensity of the dust discharge, if not properly controlled, will increase in dry conditions as the wind
velocity increases.
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Risk Assessment Table

The risk assessment is included in Table 1. The risk assessment assumes no mitigation and provides an
indication of the potential for each source to create a nuisance. Mitigation and management measures are
addressed in the following sections. “Probability” is the overall likelihood of a discharge occurring from the
source, and “consequence” is an assessment of seriousness should the discharge occur. These factors
together are used to estimate the overall risk from the source, and this informs the required mitigation and
management practices in Section 6.0.

Table 1: Site dust source risk assessment.

Dust Source

Probability

Consequence

Overall risk rating

Vehicle movements

H

H

H

Overburden removal, bund
formation and rehabilitation

H

H

H

Crushing and screening

H

H

H

Exposed areas

M

H

M-H

Stockpiles

L

L

L

Cleanfill deposition

H

L

M

Contaminated soils

L

M

L-M

Excavation

H

L

M

Conveying

M

L

M-L

Notes: “H” = high, “M” = medium, “L” = low.

5.5

Dust Intensity and Character

The dust that could potentially be generated at the site will be a mixture of topsoil and deeper aggregate
resources. This material is consistent with that seen across much of the Canterbury Plains area and does not
have a particularly offensive character in the way of some dusty material, for example coal. Nevertheless,
dust of this type must be carefully managed to avoid offensive effects beyond the site boundary.
The intensity of the discharge is directly related to how much dust is mobilised and leaves the site and the
proximity of off-site sensitive locations to the source. This management plan is intended to ensure that dust
discharges are suppressed, and therefore the intensity of dust impacts at sensitive locations should be
acceptable.

5.6

Contaminated Soils

A Detailed Site Investigation (DSI) has been carried out. Two relatively small areas of potential contamination
have been identified and assessed accordingly, but most of the site is unlikely to contain any contaminants.
The DSI recommends the development of an “unexpected discovery protocol” to deal with the identification of
and measures to respond to the uncovering of contaminated soil or material during earthworks.
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MITIGATION AND MANAGEMENT PRACTICES
Summary of Control and Management Methods

Table 2 summarises the control and management measures to be implemented at the site.

6.2

Contingencies

Relevant contingency measures, in addition to those wind and PM10 monitoring trigger requirements to cease
dust generating activities, are summarised below:



Breakdown/Failure of water suppression systems. As this is a key control measures, cease dust
generating activities until the systems can be restored or use a water truck deployed to suppress dust.



Failure or poor performance of meteorological and particulate matter monitoring equipment. The supplier
contract should account for this with the ability to have replacement equipment on site, or the existing
equipment repaired within a specified time frame of not more than 48 hours.



Stabilisation materials. Adequate supplies of pea gravel, chemical stabilisers, solid covers etc., must be
available on site or easily and quickly obtainable in order to provide suppression to exposed areas at
short notice. Backup suppliers should be arranged before site activities commence.



Dust impacts occurring out of hours. A 24-hour contact must be available to respond to complaints,
meteorological and PM10 monitoring trigger alarms and institute response measures as necessary.

7.0
7.1

MONITORING
Site Inspections of Visible Dust Emissions

Site inspections of visible dust emissions (though the use of video monitoring systems) will be carried out
routinely throughout each day of operation (and at least four times on days without rain) and findings and
mitigation actions logged electronically(see Section 9.2 for further information on daily logs).
The inspections are to ensure that control measures are effective. They also assist in the analysis of dust
events and for investigating and responding to complaints. The specific procedures for carrying out daily site
inspections are outlined below:



Inspections are to be performed twice daily by a staff member trained in making dust observations. The
inspections will be carried out on days when the site is operating, at the most appropriate time and
location for the conditions presented.



If visible dust emissions are identified beyond the site boundary, the following details must be recorded:

▪ the source of the visible dust emissions;
▪ the level (extent) of the visible dust emissions based on the following:
1)

minor visible emissions (< 5 m from source)

2)

moderate visible emissions (< 30 m from source)

3)

major visible emissions (> 30 m from source);
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Table 2: Summary of mitigation and management measures, and staff responsible.

Dust source

Control and management methods









General measures




Existing tree shelter belts are to be maintained in good order. Where these are not present, new shelter belts
and screen planting will be established.
Ensure that sufficient water and distribution equipment are available and ready to use for dust control.
Stabilise all inactive exposed surfaces (i.e., bare land that is not vegetated) if these are to remain unused for
one month or more.
High pressure water fog cannon system is to be used during particularly dry conditions to assist with controlling
dust from working areas within 250 m of sensitive locations.
If the area with exposed surface is inactive and is planned to be left undisturbed for a long period of time, then
apply a layer of suitable dust suppression agent or, alternatively, cover the area with pea gravel. This will
minimise the potential for dust emissions due to wind erosion as well as the need for water application over
these inactive areas during dry, windy conditions.
Bunds are to be grassed and vegetated as soon as practicable and the cover maintained. During dry weather,
the regular application of water to suppress dust and promote grass growth will be required.
Assess weather and ground conditions (dryness and wind) at the start of each day and ensure that applicable
mitigation measures and methods are ready for use. If it is a dry day (i.e., there has been no rain in the last
24 hours and ground conditions are visibly dry) and wind speed is (or is forecast to be during that day) above
7 m/s:
a) Use a plumbed in suppression system (for example fog cannons) or water cart to be used at the start of the
day to dampen down exposed surfaces within the site, including those that are not active if these have a
dried-out layer of exposed soil (e.g., they have not been re-grassed or covered with a layer of dust
suppressant or pea gravel);
b) Use of suppression systems throughout the day as necessary, particularly for the haul roads, field conveyor
loading hopper, and working face area. During particularly dry conditions this may require reapplication of
water over unpaved surfaces at a greater frequency of 30 minutes or less.
Carry out twice-daily site inspections of visible dust emissions and respond accordingly – this may be achieved
using a video recording system that targets key areas of the operation (as detailed in Section 7.1).
At any time, including outside normal operating hours, if visible dust is blowing beyond the site boundary or if
targeted monitoring triggers are reached (as per the monitoring programmes described in Sections 5.2 and 5.3,
respectively) and irrespective of it being a dry, windy day:

Staff responsible

Site Manager or
delegated person

13

November 2018

Dust source

1781870-7401-R-008-Rev0

Control and management methods

Staff responsible

a)
b)
c)




Cease all dust generating activities;
Continue all dust suppression activities;
Carry out the investigation of possible causes immediately and respond with appropriate corrective and
preventive actions. Note, this may include immediate watering of both active and inactive exposed
surfaces, even if dust generating activities have been ceased;
d) Only resume site activities (other than dust suppression) once the appropriate mitigation measures are in
place to prevent visible dust blowing beyond the site boundary.
Monitor wind meteorological conditions and particulate matter concentrations as discussed in Sections 7.2 and
7.3, and respond accordingly if the applicable trigger conditions are exceeded.
Ensure a 24-hour contact is available, with details posted in clear view at the site entrance.

“High risk” activities




Vehicle movements
on site, access and
egress






Overburden removal,
bund formation and
rehabilitation
activities




Limit vehicle speeds on site to 15 kilometres per hour and clearly signpost this limit on all internal roads.
Regularly apply water to haul and access roads during any conditions when dust is likely to be discharged from
them (dry and windy).
If water application is insufficient, use chemical stabilisers or other equivalent measures on unsealed road
surfaces.
Ensure that the first 100 m of the site access roadway is sealed and kept clean using regular vacuum
sweeping.
Install a rumble strip or judder bars at the site side of the sealed access roadway and keep them in good
working order by regular inspection and cleaning.
Ensure loads leaving and entering the site comply with the truck loading code. Loads leaving the site should
be sprayed with water or covered.

Site Manager or
delegated person

Pre-dampen the land to be stripped during dry days to minimise the potential for dust from overburden
stripping.
Apply water as required to ensure that any exposed earth on the bund or stockpiles is dampened or a crust
formed to minimise dust during strong wind conditions until the grass cover is established.
Pre-plan and verify weather forecast prior to bund formation to avoid these works when strong winds are
expected and when the ground surface is particularly dry.

Environmental
Manager or
delegated person
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Control and management methods




Staff responsible

Once bund has been formed, prioritise re-grassing/hydro-seeding to get grass established as soon as
practicable.
Ensure chemical dust suppressants are available during bund formation activities so that, if in exceptional
circumstances bund formation does take place during very dry weather, it may also be applied as necessary to
prevent dust emissions.



Crushing and
screening

Exposed areas

The fixed processing plant is to be located within the pit, at least 500 m from any sensitive off-site location.
The processing plant is to be fitted with water sprays or fogging systems and these are to be used as required
to suppress dust discharges.
 Portable processing plant is to be fitted with water sprays or fogging systems and these are to be used
suppress dust discharges.
 Portable processing plant are to be no closer than 250 m to any sensitive off-site location.
If a portable processing plant is between 250 and 500 m from a sensitive off-site location, the plant will only be used
when the wind is not blowing toward the off receptors within 250 m.



Environmental
Manager or
delegated person

Exposed areas that are to be undisturbed for longer than one month are to be stabilised using pea gravel,
chemical stabilisers or other appropriate solutions with equivalent effectiveness.

Site Manager or
delegated person




Minimise drop heights from trucks to tip head area.
Use water trucks/sprays or fogging systems to dampen the working area in dry, windy conditions if closer than
250 m to any sensitive activity.

Site Manager or
delegated person



The uncovering of contaminated soil or material during earthworks is to be dealt with using the Unexpected
Discovery Protocol.
Soils identified as contaminated above background level are to be isolated and stabilised and/or covered until
they are re-used on site or disposed of.

Site Manager or
delegated person.

Minimise drop heights when loading haul trucks, conveyor hoppers and moving material.
Where practicable, transport material from the working face using field conveyors. Where transport of material
is required using haul trucks, control their emissions as described above for general vehicle movements.

Site Manager or
delegated person.

“Moderate risk” activities

Cleanfill deposition

Contaminated soils

Aggregate
excavation and
transport
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Control and management methods

Staff responsible

“Low risk” activities

Stockpiles






Stockpile volumes are not to exceed 200,000 m3 are any time.
Stockpile heights are not to exceed that of the top of the site bunds.
Stockpiling is not to occur closer than 100 m to the site boundary.
Visually monitor the stockpiles on a regular basis, for dust discharges or the potential for them, and apply
additional mitigation if necessary.

Site Manager or
delegated person
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▪ a brief description of the colour and opacity of the visible dust emissions (e.g., dim brown, hazy grey,
dense black etc.);

▪ the date, time and general weather conditions (wind speed/direction, temperature etc);
▪ the possible causes of the incident, corrective and preventive actions taken; and
▪ the person responsible for investigation and response.



The control and mitigation measures listed in Table 2 apply at all times and are to be carried out as
necessary to prevent or remedy any visible dust emissions beyond the site boundary, regardless of the
assessed level. However, if the assessed level of visible dust emissions is moderate or major (as
described above), the duty or site manager must be notified for further action.



When notified for further action, the site manager will investigate the situation and take necessary
measures to ensure dust levels do not give rise to adverse off-site impacts. Such actions will also be
recorded in the daily log (see Section 9.2 for more details).

7.2

Meteorological Monitoring

Dust discharges are exacerbated during dry, windy conditions. Weather conditions should be monitored and
used to trigger additional mitigation practices. The recommended trigger level is:
No rain during the preceding 12-hour period, and a wind speed that exceeds 7 m/s for a one-hour rolling
average period.
A meteorological monitoring station, which measures and records wind direction and wind speed is to be
installed on the site at a representative location free from interference from nearby structures, trees etc. The
station is to be installed at a height of at least 4 m and the data must:



Be recorded electronically for future reference.



Record wind speed and direction at an averaging time of one minute.



Be monitored by the site environmental manager (to be confirmed).



Provide an alarm to site staff (for example via mobile phone) if the hourly rolling average wind speed
trigger level is exceeded.

The station should be in place and operational for the duration of site activities. If the wind speed trigger level
is exceeded, and there has been no rainfall during the past 12 hours, then the following additional measures
are to be taken:



Hourly visual monitoring for dust beyond the site boundary, and cessation of activities if this is noted.



Mandatory water application on active on-site roadways and excavation/deposition locations.



Minimise vehicle movements on unsealed roadways.
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A record is to be kept of all trigger breach events. The record should include:






The duration of the event.
A summary of the wind speeds recorded (maximum and average).
The response to the event.
Response, including any dust effects that occurred beyond the site boundary.

A sample daily log form, including fields for recording wind monitoring trigger exceedances is included in
Appendix B.
All meteorological monitoring equipment should be routinely checked to ensure it is functioning properly and it
should be calibrated at a frequency and according to manufacturer’s specifications.

7.3

Particulate Matter Monitoring

Two continuous mobile dust monitors will be installed and operational on the site boundary at or near any
dwelling or group of dwellings whenever the aggregate extraction area reaches within 250 m of the dwelling
location/s, so that measures can be taken when PM₁₀ concentrations reach defined trigger levels. The
monitoring will use a nephelometer type instrument to measure PM10 concentrations in real-time, in general
accordance with the AS/NZS 3580.12.1:2015 guidelines4.
Additional continuous dust monitors will also be situated at the site boundary when working within 250 m of
Receptors 3 or 11 (locations of these receptors are shown in Figure 2).
The continuous dust monitoring equipment will be fitted with an alarm system that, when PM₁₀ concentrations
exceed the specified trigger levels, sends a warning to the Environmental Manager or other nominated person
who has the responsibility for managing dust effects on the site. The Environmental Manager or other
nominated person will be available at all times to take immediate action as might be necessary to reduce site
dust emissions from the quarry.
The pre-determined PM₁₀ concentrations to be initially used as the trigger alarm thresholds are based on
trigger levels suggested by the MfE (2016) and the Greater London Authority (2014)5 and are as follows:



60 micrograms per cubic metre (µg/m³) as a 1-hour average for taking immediate actions to investigate
and reduce site dust emissions.



70 µg/m³ as a 1-hour average for ceasing all quarry activities (other than dust suppression activities) and
taking immediate actions to investigate and reduce site dust emissions.

The above trigger alarm thresholds are preliminary values and may need to be adjusted depending on the
monitor type, experience with the operation of the monitors, and any subsequent feedback from neighbours.
Each trigger alarm event should be recorded along with the findings of the investigation and any mitigation
responses taken. The Environmental Manager or other nominated person should check the data display system
each day of operation to confirm that the monitors are operating correctly and that the data is being downloaded.
A sample daily log form, including fields for recording trigger exceedances is included in Appendix B.
All continuous dust monitoring equipment should be routinely checked to ensure it is functioning properly and
it should be calibrated at a frequency and according to manufacturer’s specifications.

4

AS/NZS 3580.12.1:2015, Methods for sampling and analysis of ambient air – Part 12.1: Determination of light scattering-integrating nephelometer method.

5

Note, that in applying the Greater London Authority guideline, a background concentration of 20 µg/m³ is assumed.
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COMPLAINT RESPONSE AND RECORDING
Introduction

Although measures of this DMP are aimed at avoiding complaints regarding dust from occurring, in practice
complaints may be made on occasions by members of the public. It is important to ensure that any
complaints are recorded and promptly investigated to identify and resolve the cause of the complaint. The
requirements and procedures detailed below aim to accomplish this requirement.

8.2

Receiving and Responding to a Complaint

A complaint is likely to be received from a member of the public via the following:



Direct call to Fulton Hogan.



Complainant attends the site in person.



Written or email correspondence.



Complaint received via Canterbury Regional Council (CRC) or Selwyn District Council (SDC). Potentially
in this case, complaints could be received by CCC owing to the site being located on the boundary with
Christchurch City.

In all circumstances, the correct information needs to be recorded by the person receiving the complaint in
order to help investigate the cause of the complaint and ensure appropriate mitigation has or will be
undertaken.
Whenever possible, the following guide should be followed when a complaint is received:



Be courteous.



Immediately suspend contact with the complainant if there is risk of injury or abuse.



Advise that an investigation process will be carried out to determine the likely cause of their concern and
ensure appropriate mitigation has or will be undertaken promptly.



Record the details provided by the complainant about the incident on a complaint form (see Appendix C).



Investigate the likely cause of the complaint – including immediate visual inspections of dust emissions,
as well as consideration of the process (e.g., if there are any abnormalities) and meteorological
conditions.



Where possible take corrective actions as soon as practicable.



Follow up with the complainant following the investigation to check whether their concerns have been
addressed.

8.3

Recording and Investigating Complaints

A record shall be kept of all complaints received in relation to site activities. A complaint investigation form is
provided in Appendix C, which can be used to record the details of the complaint and any subsequent
investigation and actions taken.
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A copy of the completed complaint form is to be filed in the appropriate folder in the site office following
completion of the investigation and within 24-hours of receiving the complaint. The folder with the record of all
complaints is to be available for inspection when required by CRC staff.
The complaint investigation form includes spaces to enter information that must be recorded including:



Name and location/address and telephone number of complainant when dust is detected (if provided).



Date and time of the dust detection and other information about the incident as described by the
complainant.



Details of who received the complaint and how it was received.



Weather conditions, including wind direction and speed at the site when odour/dust detected.



Details of any observed dust emissions coming from the site by the person investigating the complaint.



Identification of the possible cause of the complaint following the investigation.



Details of the corrective action taken at the time to resolve the incident.



Details of the preventative actions to be taken to ensure the likelihood of such events occurring in the
future are minimised.

An investigation of the complaint will require the site manager or delegated staff member to go around the
whole site and make visual observations about activities occurring on site. This may also include going to the
location where the complainant observed the impact.
At all times during the complaint investigation, appropriate health and safety procedures must be followed.

9.0
9.1

RECORD KEEPING AND DOCUMENT MAINTENANCE
Overview

Record keeping requirements are outlined in Table 3. These records will be kept by Fulton Hogan and made
available to CRC’s RMA Compliance and Monitoring Manager on request.

Table 3: Record keeping requirements.

Records

Responsibility

Location

Daily log

Environmental Manager or
delegated person

Site office

Complaint records

Environmental Manager or
delegated person

Site office

Environmental incident reports or
monitoring trigger events

Environmental Manager or
delegated person

Site office

Revisions to the DMP and
relevant sub-plans

Environmental Manager or
delegated person

Site office
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Daily Log

Site activities can be affected by factors such as weather conditions and equipment malfunction, which can
contribute to an increase in dust emissions. Control and mitigation measures are to be carried out on the site
to prevent such effects, and inspections and monitoring data will be used to assess the level of dust emissions
both on the site and beyond its boundary. Recording relevant inspection results, as well as the conditions of
external and internal factors, can help to assess if control measures are being effective and to define
appropriate corrective or preventive actions in case any adverse effects occur.
The following information will be recorded electronically in a daily log or equivalent system (an example of the
type of detail that may comprise the daily log is provided in Appendix B of this DMP):



Records of PM10 monitoring exceedances of the trigger levels specified by this DMP, including the time
and value of the PM10 exceedance.



Dust control equipment malfunctions and any remedial action(s) taken.



Results of the daily site inspections of visible dust emissions (refer Section 7.1). The inspections will be
carried out on days when the site is operating, at the most appropriate time and location for the
conditions presented.



General weather conditions during the day (i.e., windy, calm, warm, rain etc.).



The frequency of water sprinkling/spraying system use.

10.0 ROLES AND RESPONSIBILITIES
10.1 Specific Roles and Responsibilities
The key management roles in relation to environmental management of the site are outlined in Table 4.

Table 4: Environmental management responsibilities.

Role

Responsibilities

Consent holder



Compliance with the RMA and air discharge permit.




Overall responsibility for site compliance with the air discharge permit.
Reviewing and reporting on environmental performance regarding
odour and dust.
Inspection of activities to assess compliance with the DMP.
On-site compliance with the DMP.
Prepare, review and update of DMP.
Maintain Daily Logs and Complaint Records.
Training of all staff including subcontractors.

Environmental Manager or
delegated person

CRC Consents Compliance
Team










Commenting on the management plans, and sub-plans.
Auditing to assess that compliance with the DMP is being met.
Consent compliance monitoring and reporting.

21

November 2018

10.2

1781870-7401-R-008-Rev0

Contact Details

The contact details for those with key responsibilities in the implementation of this DMP are provided in
Appendix D, including after-hours contact details in case of any emergency or problems.

11.0 DMP AUDITING AND REVIEW
11.1 Introduction
This DMP may require review and amendment during the life of the site operation to reflect changes to
activities, risks, mitigation measures, responsibilities and management processes.
The ability to make changes to the DMP is an important aspect of continually improving the effectiveness of
the DMP. Modification will be required once the resource consents are obtained, contractors selected, and
detailed design and construction methods finalised.
Procedures for auditing and review will be undertaken by the site. These procedures will be used to provide
an independent appraisal of the site’s performance in relation to the objectives of the DMP.
The results of this review process will enable management to assess suitability, adequateness and
effectiveness of site operations from an environmental perspective.

12.0 CONSENT MONITORING
CRC may visit the site on an ‘ad hoc’ basis, to undertake site inspections and assess compliance with consent
conditions. Site staff will be available to assist CRC staff during these inspections and provide any information
required to be provided as per consent conditions. In particular, any information or records required to be
available by any resource consents held by CRC will be kept on site and will be readily available upon
request.
A full internal audit of the site operations is to be carried out by management to assess compliance with the
DMP and the air discharge permit on a yearly basis.
All documentation relating to this DMP shall be appropriately filed for auditing and review purposes.

13.0 DMP REVIEW
This DMP will be updated to reflect material changes associated with a new or changed activity, equipment or
location of activities.
A management review of the DMP will be undertaken at least once every two years. The management review
will be organised by the Environmental Manager. The review will take into consideration:



Site personnel comments.



Audit findings and recommendations.
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Environmental monitoring records.



Environmental complaints, incidents and emergencies.



Details of corrective and preventative actions.



Changes to organisational structure.



Ongoing compliance with objectives, conditions and targets.



Possible changes in legislation and standards.

1781870-7401-R-008-Rev0

The review process will include looking at the environmental controls and procedures to make sure they are
still applicable to the activities being carried out. Reasons for making changes to the DMP will be
documented.
A copy of the original DMP document and subsequent versions will be kept for the Project records and
marked as obsolete.
Each new/updated version of the DMP will be issued with a version number and date to eliminate obsolete
DMP documentation being used.
Any update will be provided to the CRC’s RMA Compliance and Monitoring Manager by 1 July. Fulton Hogan
will ensure the CRC always has a copy of the most recent version of the DMP.
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APPENDIX A

Report Limitations

GAIMS Document No.: 19a, Version 2.1

Issue Date: January 2018

Report Limitations
This Report/Document has been provided by Golder Associates (NZ) Limited (“Golder”) subject to the
following limitations:
i)

This Report/Document has been prepared for the particular purpose outlined in Golder’s proposal and
no responsibility is accepted for the use of this Report/Document, in whole or in part, in other contexts
or for any other purpose.

ii)

The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject
to restrictions and limitations. Golder did not perform a complete assessment of all possible
conditions or circumstances that may exist at the site referenced in the Report/Document. If a service
is not expressly indicated, do not assume it has been provided. If a matter is not addressed, do not
assume that any determination has been made by Golder in regards to it.

iii)

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between
investigatory locations, and there may be special conditions pertaining to the site which have not
been revealed by the investigation and which have not therefore been taken into account in the
Report/Document. Accordingly, if information in addition to that contained in this report is sought,
additional studies and actions may be required.

iv)

The passage of time affects the information and assessment provided in this Report/Document.
Golder’s opinions are based upon information that existed at the time of the production of the
Report/Document. The Services provided allowed Golder to form no more than an opinion of the
actual conditions of the site at the time the site was visited and cannot be used to assess the effect of
any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.

v)

Any assessments, designs and advice made in this Report/Document are based on the conditions
indicated from published sources and the investigation described. No warranty is included, either
express or implied, that the actual conditions will conform exactly to the assessments contained in this
Report/Document.

vi)

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii)

The Client acknowledges that Golder may have retained subconsultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the
Services and work done by all of its subconsultants and subcontractors. The Client agrees that it will
only assert claims against and seek to recover losses, damages or other liabilities from Golder and
not Golder’s affiliated companies. To the maximum extent allowed by law, the Client acknowledges
and agrees it will not have any legal recourse, and waives any expense, loss, claim, demand, or
cause of action, against Golder’s affiliated companies, and their employees, officers and directors.

viii)

This Report/Document is provided for sole use by the Client and is confidential to it. No responsibility
whatsoever for the contents of this Report/Document will be accepted to any person other than the
Client. Any use which a third party makes of this Report/Document, or any reliance on or decisions to
be made based on it, is the responsibility of such third parties. Golder accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on this
Report/Document.
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APPENDIX B

Daily Log Information Example

DAILY LOG FORM
Date:___/___/_____  Mon  Tue  Wed  Thu  Fri Sat  Sun

PM10 MONITORING
EXCEEDANCES*
Time

VISIBLE DUST EMISSIONS

PM10 (µg/m³)

Source

Level*

Colour/Opacity

Time

(spec. average period)

Weather Cond.
(i.e. rain, windy, calm)

Wind Speed /
Wind Direction
(e.g. “7 m/s NE”)

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

___:____

______________

_______________

____

___________

___:____

____________

____________

*Criteria for exceedances are defined
in the Dust Management Plan (DMP)

*Levels (extent) of visible dust emissions:
(1) Minor visible emissions (<5m from source);
(2) Moderate visible emissions (<30m from source);
(3) Major visible emissions (>30m from source).

INVESTIGATION AND RESPONSE
Date event was investigated:___/___/_____ Person responsible for investigation and response:________________________________
Possible cause(s):

Corrective actions:

 Dust from wind erosion of exposed ground

Date:

Description:

 Watercart/ dust suppression not used properly

___/___/_____

___________________________________________

 Exceedance of speed limit in unpaved surface

___/___/_____

___________________________________________

 Materials not handled or stored properly

___/___/_____

___________________________________________

 Loading/Unloading not carried out properly
 Other_________________________________________
________________________________________________
________________________________________________
________________________________________________
________________________________________________

Preventive actions:
Date:

Description:

___/___/_____

___________________________________________

___/___/_____

___________________________________________

___/___/_____

___________________________________________

Person responsible for the above information:
Name:______________________ Job Title:_________________________ Signature:______________________ Date:___/___/_____
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APPENDIX C

Complaints Record and
Response Form

COMPLAINT INVESTIGATION FORM
Received by:

Complainant details:

 Direct call

Name:________________________  Attendance to site
 Written correspondence
Job Title:______________________
 Email

Name:_____________________________________________

Date:___/___/_____Time:____:____  Other______________

Address:____________________________________________

Phone:___________________Email:_____________________

COMPLAINT DETAILS
Date event was observed:___/___/_____Time:____:____ Location:_____________________________________________________
Duration noted:__________________________________ Frequency (e.g. gusting, continuous):_______________________________
Description of complaint: _______________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
Visibility/Extent:

Weather Conditions:

Wind Speed:

Wind Direction:

 Not visible

 Fine

 Calm

N

S

 Minor visible emissions (<5m from source)

 Fine periods

 Moderate

 NE

 SW

 Moderate visible emissions (<30m from source)

 Overcast

 Strong

E

W

 Major visible emissions (>30m from source)

 Drizzle

 SE

 NW

Dust colour/opacity:____________________
(e.g. dim brown, hazy grey, dense black, etc.)

 Showers

 Gusting
________(m/s, km/h)

 Raining

Other relevant conditions:_________________

Ambient Temperature:_______(°C)

 Other_____________

________________________________________

INVESTIGATION AND RESPONSE
Date event was investigated:___/___/_____ Person responsible for investigation and response:________________________________
Possible cause(s):

Corrective actions:

 Dust from wind erosion of exposed ground

Date:

Description:

 Watercart/ dust suppression not used properly

___/___/_____

___________________________________________

 Exceedance of speed limit in unpaved surfaces

___/___/_____

___________________________________________

 Materials not handled or stored properly

___/___/_____

___________________________________________

 Loading/Unloading not carried out properly
 Other_________________________________________
________________________________________________
________________________________________________
________________________________________________
________________________________________________

Preventive actions:
Date:

Description:

___/___/_____

___________________________________________

___/___/_____

___________________________________________

___/___/_____

___________________________________________

Reply to complainant:
Date:___/___/_____Time:____:____

Replied by:  Direct call  Written correspondence  Email  Other:_______________
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APPENDIX D

Contact Details

1781870-7403-008-R-Rev0-DMP

Appendix D

Table 1: Key staff contact details.

Name

Role

Phone number

TBC

General Manager

TBC

TBC

Environmental Manager

TBC

TBC

After-hours contact

TBC

1

1

golder.com

