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Executive Summary

Gisborne District Council has invited NIWA to assdke need for PN monitoring in its region.
There are no gazetted airsheds in the region; henyveéliere are concerns about the air quality in
Gisborne town. We have analysed available populatial emissions data to identify locations where
the population of Gisborne is potentially at higheisk and hence where monitoring may be
appropriate.

This report assesses the need for monitoring bynahg the exposure to Pyencountered by the
population of Gisborne using NIWA's emissions inteey and population densities from the 2001
census.

The key findings are

Population exposure to Rat Gisborne Airport is higher than anywhere ets¢hie region.
The value of 0.5kg/person/day is ten times highanthe next highest locations — Matokitoki,
Tarndale-Rakauroa, Tiniroto, Makaraka, Wainui andavékaka.

PM;, measurements at the airport indicate that conagmbis at the airport site exceeded the
NES value of 5Ag/m* only once and exceeded guideline or alert valfi&3eg/m? 4 times
during the monitoring period. NIWA recommends atowmous monitoring strategy be put in
place for the Gisborne Airport monitoring site.

The PM, emissions at the airport site are mainly from Bidal activities. A second site in a
residential area may also be appropriate as itpeaed that PN from traffic and domestic
heating will be the dominant sources in these ar@atborne District Council has approved
plans for a PNy monitoring site at Gisborne Boys High School. Swactsite should be
representative of the residential areas in Gishorne

An alternative site to the school in central Gisleomay be considered in Tamarau. Tamarau
has the highest population density and emissionsityeof any CAU except the Airport. It is
also furthest downwind of the rest of the Gisbocitg. Under prevailing wind conditions
traffic and heating emissions from the rest of titg will be transported over Tamarau,
possibly leading to elevated R§toncentrations.

Some of the smaller towns in the region may beisk of elevated PM levels due to their
surrounding topography. Therefore, a short-terreesting programme may be helpful to eliminate
any possible concerns. Design of such a prograrndastifying individual sites and methods, would
need to be the subject of further study.

Air Quality (PMig) Monitoring Strategy for Gisborne iv
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1. Introduction

1.1 The need for a GDC monitoring strategy

High concentrations of air pollutants can have @ffeon human health and amenity
values. In order to control the effects of pollatidhe government introduced the
National Environmental Standards (NES).

The NES came into effect or™ September 2005. These standards place a legal
requirement on local and regional councils to kempcentrations of certain pollutants
below given thresholds. The pollutants coveredhgystandards and the concentration
threshold values are shown in Table 1.

Allowable
Contaminant Standard Time Average exceedences per
year

Carbon monoxide (CO) 10 mg/m3 8 hours 1
Nitrogen dioxide (NOy) 200 pg/m?® 1 hour 9
Ozone (Os) 150 pg/m® 1 hour 0
Particles (PMio) 50 pg/m® 24 hours 1

350 pg/m® 1 hour 9
Sulphur dioxide (SO,)

570 pg/m® 1 hour 0

Table 1 The National Environmental Standards

The regulations accompanying the NES state thairalis of the country must have
complied with these standards by September 2005. The exception is j@Mhich
must be complied with by $1August 2013. After these dates councils will net b
allowed to issue resource consents for any actithigt will cause the ambient
concentrations of the relevant pollutants in thea@winding area to exceed the value
permitted in the standards (MfE 2005). Although /€S apply to five contaminants,
the principle concern in New Zealand is concerdratiof PMo.

Councils are required to produce plans of how timgnd to manage air pollution
covered by the NES and to monitor concentrationpafutants in areas where a
breach of the standards is likely to occur.

Air Quality (PMy) Monitoring Strategy for Gisborne 1
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The NES (Clause 14) states that the standards applyy place —

a) thatisin an airshed; and
b) thatis in the open air; and
c) where people are likely to be exposed to the cangarh

There is also a requirement for monitoring (Regolatl5) where;

If it is likely that [a standard] will be breached. the regional council must
a) monitor the ...contaminant; and
b) conduct the monitoring —
- in that part of the airshed where there are onenarre
people...

Given these developments, the GDC is required toagr air quality in its territory.
The first step is to identify locations where admte of the NES may occur and begin
monitoring in those locations. This report is irded to help with that first step by
identifying any areas of concern and suggestingsswhere monitoring may be
helpful.

1.2 ENVIROLINK Funding

The funding for this strategy reporting was madailable by ENVIROLINK. The
ENVIROLINK scheme funds research organisations sash Crown Research
Institutes, universities and some non-profit resleasrganisations to provide advice
and support to the regional councils on environaleopics.

1.3 Scope

This report is intended to aid GDC in their deaisinaking by identifying areas where
a breach of the NES may occur and/or where thelptipn may be at the highest risk
and to prioritise locations for monitoring. It deanly with PM,, which is the major
pollutant of concern for most regional council$\iew Zealand.

The need for monitoring is assessed by estimatisgekposure to P encountered
by the population using existing monitoring datdyMd’s National PM, emissions
inventory and population densities from the 2001iscs.

Air Quality (PMy) Monitoring Strategy for Gisborne 2
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2. Current state of the environment

2.1 National Environmental Standards (NES) Airshed Defiitions for GDC

The NES (2004) defines ‘airshed’ ithé region of a regional council excluding any
area specified in a notice as a part of region ofegional council specified by the
Minister by the notice in the Gazette to be a safaairshed (NES, 2004). This
applies to all regions of New Zealand and the stedslapply to open air where people
may be exposed.

Under the terms of the act, anywhere in NZ is ¢ifety an airshed, however, places
where breaches of the NES occur, or are likelycgug are required to be recorded in
the New Zealand Gazette. In August 2005, the Menifdr the Environment identified
38 airsheds by notice in the New Zealand Gazettgazetted airshed is regulated
through monitoring, reporting and consent deciseuirements.

At present, there are no gazetted airsheds in islgo@e region but there are areas of
concern in Gisborne city where the principle BMources are more likely derived
from domestic heating and traffic.

2.2 Summary of Gisborne emissions — location and sours®f PMy,

In 2005, Endpoint Consultants was contracted tatgpthe 1996 Gisborne emissions
inventory (Sherman and Fisher, 2005). This studglusted five major source
categories — transport, area, industry, agricultwad natural. Transport emissions
include on-road motor vehicles, aircraft, shippargd working harbour vessels. The
area emissions are from domestic and commercidlchiabustion, surface coatings
and thinners, aerosols and solvent products, sestation refuelling, lawn mowing,
farm or off-road vehicles and domestic waste cortibasindustrial emissions include
combustion and process, while agricultural and nahinclude bush fires, geothermal,
soil, grassland, forests and wetlands.

Few industries in Gisborne require resource coss@ntlischarge to the air and most
of those that do are situated in the industriakzinthe west of Gisborne Town in the
area around the airport.

The results of the emissions inventory showed fbatperiod 1996-2005 carbon
dioxide, carbon monoxide, and sulphur dioxide hangeased while nitrogen oxide
has decreased. Prior to 1997 gMas included in the total suspended particleserath
than being differentiated. Estimated total emissiohPMgare given in Table 2.

Air Quality (PMy) Monitoring Strategy for Gisborne 3
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Source Transport Area Industry | Natural and Total
Agricultural
PMyo (Tly) 60 104 96 22 282

Table 2 Estimated PM, emissions in Gisborne District by source
(Sherman and Fisher, 2005)

2.3 Existing PM3, monitoring in Gisborne

Currently, there is one P monitoring site in the Gisborne region — Oates St
(Gisborne Airport), which has been in operationcgirl993. Due to problems with
data collection, 1999 and 2001 were excluded. GRE dpproved plans to install
another PMy monitoring site at Gisborne Boys High School (®iste City).

The sampling has been carried out using a HiVohortbn a one day in six sampling
regime. Samples are 24 hour, midnight to midnigiithough the NES requires 24
hour averages from continuous monitoring, thesedHixalues are 24 hour ones and
so are in comparable units.

In all the measurements at Gisborne Airport sin883] there has only been one
measurement above the limit value (&§nr) of the standard (69.hg/n” on 2£'
October 1998). There have been four other measumtsnadove 33ig/m?, which is
the limit value for many guidelines or targets (eAdRC, MfE). This falls into the
“Alert” category. The highest of these four aledlues was 36.7ig/m® on 13"
October 2003. Aside from one unusual exceedencesursaent, concentrations of
PMy, at Gisborne Airport just reach the Alert categdtpwever, any locations where
concentrations fall into the Alert category requirenitoring under the NES.

The maximum values for each of the years 1993 @2 20e shown in Figure 1.

Air Quality (PMy) Monitoring Strategy for Gisborne 4
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Figure 1 Maximum 24 hour PM,, concentrations fig/m®) measured at Oates
Street - Gisborne Airport (one day in six monitorirg).

2.3.1  Annual and seasonal cycles of P

Overall the trend in annual average gbncentrations is decreasing at the Gisborne

Airport. On seasonal time scales, the winter andngptend to exhibit higher

concentrations of PN compared to summer and autumn (Figures 2 and [#s T
seasonal variability is most likely due to RMmissions from home heating but could

also be attributed to the shifts in wind patternsrdy the winter/spring in comparison
to summer/autumn. It is difficult to test this hypesis without more monitoring sites

in the vicinity.

Air Quality (PMy) Monitoring Strategy for Gisborne
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Figure 2 Annual average PM, concentrations at Oates Street (Gisborne Airport)
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Figure 3 Seasonal average P) concentrations at Oates Street (Gisborne

Airport)
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2.4 Meteorology

Gisborne is sheltered by high country to the wéstrdéfore enjoys a dry, sunny
climate. During summer warm dry settled weatherdpneinates while frosts may

occur in winter with the majority of rainfall ocaimg in the winter months. Typical

summer day time maximum air temperatures range 206AC to 28°C, occasionally

rising above 30°C. High temperatures are frequentsimmer, which may be

accompanied by strong dry foéhwinds from the northwest. Winter is mild in the
north of this region and cooler in the south. Tagbiwinter daytime maximum air

temperatures range from 10°C to 16°C. Monthly ayenainfall and temperatures as
recorded at Gisborne Airport are shown in Figure 4.

Annual hours of sunshine average about 2200 indaigh Heavy rainfall can occur
from the east or southeast. North and North Westeids prevail (Figure 5). Sea
breezes often occur in coastal areas on warm surhayst

140 25
m Rainfall

—&—Temperature

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 4 Long term average rainfall and temperatureat Gisborne Airport

“A warm, dry wind on the lee side of a mountain &r{hen the humid air goes over a mountain it lidseoisture
and cools down, but when it descends down the slepéemperature rises because of the compreshernresult is a
strong, warm and dry wind.

Air Quality (PMso) Monitoring Strategy for Gisborne 7
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Figure 5 Wind rose for Gisborne Airport

Summary of location and availability of data

Gisborne Airport lies on eastern part of the Wagp&iver Valley near the western
side of Gisborne city. The site is 4m above sealland surrounded by hills to the
north, south and west, while open sea and PovexyyliB southeast of the site.

The site has been in operation since 1905 but loagdn8 times previously (Figure 6).
The present weather station has been in use sireoe 1889 and is located at the

Air Quality (PMy) Monitoring Strategy for Gisborne 8
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observatory on Oates Street which is on the eastiga of the airport. In past the site
movement has always been within the airport limits.

The Gisborne Airport weather station is a synoptte. This means that it collates
information based on 3 hourly monitoring of winémperature, rainfall, sunshine,
pressure, radiation, evaporation, and upper winds.

-

ot 177°59'E

2%, GISBORNE
Gusborne Aurport Ok~ 4-:,3

- Poverty Bay
wars

~ 38°40'S

Figure 6 Gisborne Airport site (Fouhy et al, 1992)

Air Quality (PMy) Monitoring Strategy for Gisborne 9
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3. Gisborne Region

3.1 Location

Gisborne region extends from Morere thermal sprifigsth of Mahia) and Mahia
Peninsula to the East Cape and Potaka Townshiphdoeast of Opotiki. This
represents approximately 8,265 %or 4.9% of New Zealand’s total land area. The
Gisborne District Council administers this regios laoth a regional and district
council.

3.2 Population

In 2001 the population in Gisborne region was 48,7001 census), a change of
-4.0% since 1996. In comparison, the populationNew Zealand as a whole had
changed by +3.3% between 1996 and 2001. Howeverptéliminary 2006 census
data for Gisborne indicate a +0.6 percent increapepulation since the 2001 census.
The major centre is Gisborne City with populatidrabbout 30,000 with other outlying
towns like Ruatoria, Tokomaru, Tolaga Bay and TeaKa accommodating rest of the
population. The Population and population density dll the census area units in
Gisborne region are shown in Table 3 and the pdpulaensity depicted in Figures 7
and 8.

Air Quality (PMy) Monitoring Strategy for Gisborne 10
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Census Area Unit Population | Population Density
(per kmz)

Te Hapara 4290 1601
Mangapapa 4263 1407
Whataupoko 3654 1072
Gisborne Central 3222 939
Gisborne Airport 2760 530
East Cape 2748 1
Kaiti South 2736 714
Outer Kaiti 2427 1674
Tamarau 2337 2068
Tiniroto 2139 1
Kaiti North 2061 1561
Wharekaka 1950 2
Tarndale-Rakauroa 1695 1
Wainui 1410 99
Riverdale 1242 618
Makaraka 918 45
Tolaga Bay 870 30
Ruatoria 837 39
Manutuke 636 21
Te Karaka 552 191
Tokomaru Bay 462 46
Matokitoki 393 17
Patutahi 360 66

Gisborne region

Table 3 Population and population density for all ensus area units in

Air Quality (PMso) Monitoring Strategy for Gisborne
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Figure 7 Population density for Gisborne region (201 Census)
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Figure 8 Population densities by CAU of Gisborne t@n and surrounding areas
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4. Assessment of relative air pollution exposure

The first step in producing an air quality managetstrategy is to assess the potential
risk posed by air pollution to the population ofspecified area. This is generally
accomplished by estimating the exposure of the jadipn to the pollutants of
interest. In terms of the NES, “exposure” is defi@s concentration of a pollutant in a
place where people are likely to be exposed to it.

The NES do not state how long the exposure shoalddi it is implicit in the
averaging time that the exposure should be of @asirorder. For example, the NES
for PMy specifies that results should be reported as lao24 average. Therefore it is
implicit that the measurements should be in plagbsre people are likely to be
exposed for 24hours. This will be principally, alttygh not exclusively, in residential
areas

In order to assess the relative exposure risk éepezd by the population a
guantitative measure is required. Direct measuré&snanP M, concentrations are not
available anywhere in the GDC region except Gisbédkmport, other proxy measures
must be used. In this study we use estimated emnsgier person per day as a proxy
for exposure.

The emissions of PM in each CAU of the Gisborne Region were obtainenf
NIWA'’s National PMg emissions inventory (2004). These are given aBraissions
Densityin units of Kg/kni/day. If this value is divided by the populatioengity we
get the emissions per person per day per CAU. Taesssions values are shown in
Table 4.

Exposure (kg/person/day) = Emissions Densitykg/km?/day)
Population Density (person/ knt)

Air Quality (PMy) Monitoring Strategy for Gisborne 14
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Census Area Unit Population Density | Emissions Density Exposure
(person/ kmz) PMio PMio
(kg/km?/day) (kg/person/day)
Gisborne Airport 530 264.99 0.50
Matokitoki 17 0.87 0.05
Tarndale-Rakauroa 1 0.03 0.05
Tiniroto 1 0.07 0.05
Makaraka 45 2.14 0.05
Wainui 99 4.51 0.05
Wharekaka 2 0.07 0.05
Patutahi 66 2.94 0.04
Manutuke 21 0.89 0.04
Tokomaru Bay 46 1.94 0.04
Te Karaka 191 7.81 0.04
Ruatoria 39 1.52 0.04
East Cape 1 0.04 0.04
Tolaga Bay 30 111 0.04
Mangapapa 1407 51.69 0.04
Kaiti North 1561 56.63 0.04
Gisborne Central 939 33.76 0.04
Whataupoko 1072 38.16 0.04
Tamarau 2068 69.88 0.03
Te Hapara 1601 53.84 0.03
Riverdale 618 20.21 0.03
Kaiti South 714 21.82 0.03
Outer Kaiti 1674 48.43 0.03

Table 4 PM,, exposure per person for all Gisborne census areanitis

The results show that the highest exposure risgeople in the Gisborne region to
PMy, is at Gisborne Airport. This is most likely duettee concentration of industry in
the industrial zone around the airport.

This exposure risk is ten times higher than anyetedse in the region. Given these
finding, there is potential for Gisborne Airportgaffer a breach of the NES. However
if the emissions per person can be translatedr@l&tive concentrations, (i.e. ten times
less) then we would not expect any other CAU inG@igborne district to be at risk of
breaching the NES.

Air Quality (PMy) Monitoring Strategy for Gisborne 15
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Results also suggest that Tamarau has the higbestigtion density and emissions
density of any CAU except the Airport. It is alseetpart of Gisborne furthest
downwind of the rest of the town. Under prevailimignd conditions (Figure 6), traffic

and heating emissions from the rest of the town bl transported over Tamarau,
possibly leading to elevated R§toncentrations.

Of the smaller towns in the region, although not@&d out from this analysis, some,
such as Ruatoria, and Te Karaka are situated layg&lThese situations, especially in
winter, could lead to conditions where RMpollutant levels could build up.
Identifying individual sites is beyond the scope tbis report as a more detailed
assessment would be required.

5. Monitoring strategy and summary

Currently there is a monitoring site at Oates $tré&gisborne Airport and plans are in
place to install another PlMimonitoring site in central Gisborne at the GisleoBoys
High School.

Monitoring data indicate that Plylconcentrations at the Airport site may exceed the
NES value of 50g/m* occasionally and guideline or alert values ofi@&® more
frequently. The Pl at the airport site is mainly from industrial adies. PMg
monitoring at Gisborne Airport is necessary for ptiBnce with the NES even though
it falls under the industrial zone as it is a wptlce for a large number of people and
also major port of entry for people coming into and of Gisborne region. Therefore,
NIWA recommends that a continuous monitoring sgatee put in place for the
Airport site. This is critical for obtaining basedi and continuous data for evaluation
of PMy, trends.

Our initial assessments of the Gisborne region ssitgthat both population exposure
to PMy and the risk of a breach of the NES are low evagre except the airport.
However, as the PN at the airport are largely from industrial acied, it is
appropriate to consider a second site, which isesgmtative of the residential and
commercial parts of the town.

The proposed Gisborne Boys High School monitorivg i central Gisborne will

likely be subject to some of the highest traffimsiGes in the region and being
surrounded by residential areas should experieMg €missions from home heating
as well. Although estimated emissions per perseraw, the high population density
in this and surrounding areas means that totalstoms are relatively high, making

Air Quality (PMy) Monitoring Strategy for Gisborne 16
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this a suitable choice of site. An alternative nhoring site to central Gisborne may be
considered in Tamarau.

In the smaller towns, a short-term screening progna may be helpful to eliminate
any possible concerns. Design of such a prograndeatifying individual sites and
methods, would need to be the subject of furthedyst
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