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the Resource Management Act 1991

MATTER OF a resource consent application by RS Sands Limited to the Waipa
District Council and the Waikato Regional Council to establish and

operate a sand quarry at 77 Newcombe Road, Cambridge.

STATEMENT OF EVIDENCE OF CHARLIE LOU WICKHAM - AIR QUALITY AND HEALTH

Introduction

1.

My full name is Charlie Lou Wickham, and | am referred to as Lou Wickham.?!

| am a Director and Senior Air Quality Specialist at Emission Impossible Ltd. |
was engaged by Mr Rhys Powell of 42 French Pass Road in February 2025 to
appear as an independent expert witness in relation to the RS Sand quarry

proposal.

| hold the academic qualifications of Bachelor of Chemical and Materials
Engineering from the University of Auckland and a Master of Environmental
Law from the University of Sydney. | am a certified Resource Management Act
decision maker and am in my third term of appointment to Auckland Council’s
panel of independent commissioners. | am a member of the Institute of
Directors New Zealand, the Resource Management Law Association and the

Clean Air Society of Australia and New Zealand.

L For clarity of understanding | was previously known as Louise Fleur Wickham. In August 2020 | legally changed
my name to Charlie Lou Wickham which is non-binary. | prefer they/them pronouns.



| have over 30 years’ experience in air pollution engineering and 11 years’
experience as a decision maker under the Resource Management Act 1991. To
date | have acted as a commissioner for Auckland Council, Waikato Regional
Council and Hawke’s Bay Regional Council. These consent decisions were

mostly on applications for resource consents with discharges to air.

My air quality experience is from working in New Zealand, Australia and the
United Kingdom in both the private and public sectors. From 2004 to 2011, |
was the Ministry for the Environment’s senior adviser on air quality. During this
time, | was the Ministry’s technical lead on air quality matters and played a key
role in the introduction, implementation and (first) review of the Resource
Management (National Environmental Standards for Air Quality) Regulations
2004 (NESAQ). Since 2011, | have provided technical air quality advice to both
government and private clients and published articles on air quality issues?. |
have also continued to author, and co-author, a number of national good

practice air quality guidance documents.3

| am familiar with air quality in the Waikato area having prepared multiple
assessments in the region in the early years of my career working with
Woodward-Clyde. More recently, | prepared an odour assessment of the
proposed Waikeria Prison wastewater upgrade in 2019. | also recently
undertook a detailed review of the proposed waste incinerator in Te Awamutu

that is proceeding to a Board of Inquiry in June this year.

2 For example: Wickham L., 2017. New Zealand air quality case law review: what stinks and why. Resource

w

Management Journal. April

For example: Ministry for the Environment (MfE), 2016a. Good Practice Guide for Assessing and Managing Odour.
(Lead author). Wellington. November. Available at www.mfe.govt.nz

MfE, 2016b. Good Practice Guide for Assessing Discharges to Air from Industry. (Co-author). Wellington.
November. Available at www.mfe.govt.nz

MfE, 2016c. Good Practice Guide for Assessing and Managing Dust (Co-author). Wellington. November. Available
at www.mfe.govt.nz

MfE, 2005. Updated Users Guide to Resource Management (National Environmental Standards Relating to
Certain Air Pollutants, Dioxins and Other Toxics) Requlations 2004 (Including Amendments 2005) (second draft).

(Lead author). Wellington. October. Available at www.mfe.govt.nz


http://www.mfe.govt.nz/
http://www.mfe.govt.nz/
http://www.mfe.govt.nz/publications/rma/user-guide-draft-oct05/index.html
http://www.mfe.govt.nz/publications/rma/user-guide-draft-oct05/index.html

Relevant to this application | have experience in assessing and considering the

air quality effects from similar processes:

(a)

(b)

(c)

(d)

(e)

| have carried out dust audits of the entire industrial area of Ngapuna
in Rotorua, the Port of Tauranga and the Mount Maunganui airshed for

Bay of Plenty Regional Council (2013 —2016).

| helped design and peer review a 4-month ambient air quality
monitoring programme for PM1o, PM25 and respirable crystalline silica
at six locations in and around quarries in Yaldhurst for Environment

Canterbury (2017-18).

| was a commissioner on a panel of three that granted consent to

expand the footprint of the Brookby Quarry in Auckland in 2017.

| have quantified, based on ambient air quality monitoring data, the
health impacts of unsealed roads in Northland for the Ministry of

Health (2019).

| have appeared as an independent expert witness in RMA Hearings and
the Environment Court for multiple quarry consent applications in

Canterbury.

My technical skills and experience directly relevant to my assessment include:

(a)

(b)

Experience in process, emissions and mitigation for air emissions from
many different industries and plants. | was a co-author of the Ministry
for the Environment Good Practice Guide for Assessing and Managing

Dust (MfE, 2016c).

Evaluation of the health effects of air pollutants. For example, | am the

primary author of several publications on the health effects of air



10.

pollutants for Te Whatu Ora. | have further prepared quantitative and
qualitative air pollution risk assessments (e.g., ESR, 2023a, ESR,

2023b).5

On 20 March 2025, | visited the property of Mr Rhys Powell (42 French Pass
Road) which is directly adjacent and looks out over the project site. The
purpose of this visit was to understand the topography of the area and

localised meteorological conditions.

My submission addresses the assessment of discharges to air from the

activities for which consent is sought.

Code of Conduct for Expert Witnesses

11.

12.

13.

| confirm that | have read the Environment Court’s Code of Conduct for Expert
Witnesses, as contained in section 9 of the Environment Court’s Practice Note

2023, and | agree to comply with it.

The data, information, facts and assumptions that | have considered in forming
my opinions are set out in my evidence that follows. The reasons for the

opinions expressed are also set out in the evidence that follows.

| confirm that the matters addressed in this brief of evidence are within my
area of expertise, with the exception of where | confirm that | am relying on
the evidence of another person. | have not omitted to consider material facts

known to me that might alter or detract from my opinions expressed in this

4 For example: Wickham L., Cridge B., Nicoll R., Powell J., 2022a. Health effects of long-term exposure to PM.
Factsheet prepared by Emission Impossible Ltd and ESR for Ministry of Health. October. Available at
WWW.esr.cri.nz

Wickham L., Cridge B., Nicoll R., Powell J., 2022b. Health effects of short-term exposure to PM, NO;, and Os.
Factsheet prepared by Emission Impossible Ltd and ESR for Ministry of Health. October. Available at
WWW.esr.cri.nz

5 ESR, 2023a. Health Risk Assessment: Amberley Tyre Fire. March. [Online]

ESR, 2023b. Air Pollution Health Risk Assessment: Mount Maunganui. June. [Online]


https://www.esr.cri.nz/digital-library/factsheet-on-who-aqg-health-effects-of-long-term-exposure-to-pm/
https://www.esr.cri.nz/digital-library/factsheet-on-who-aqg-health-effects-of-short-term-exposure-to-pm-no2-o3/
about:blank
https://www.esr.cri.nz/digital-library/environmental-health-report-air-pollution-health-risk-assessment-mount-maunganui/

14.

brief of evidence. | have specified where my opinion is based on limited or
partial information and | have identified any assumptions | have made in

forming my opinions.

| have read the Code of Ethics and Professional Conduct for members of the
Clean Air Society of Australia and New Zealand and | agree to comply with it.®
This requires me inter alia to remain objective and truthful in all statements or
testimony and to uphold the safety and health of the community above private

or business interests in the performance of my professional duties.

Scope of evidence

15.

16.

My evidence will cover:

(a) Discharges to air from sand quarry operations;

(b) Review of Applicant’s technical assessment of air quality impacts,
including consideration of health effects of key pollutants and

appropriate assessment criteria;
(c) Assessment of emissions mitigation measures;

(d) Comments on some of the proposed conditions.

My evidence focuses on potential health impacts of the proposal. | have not
directly addressed potential nuisance impacts (e.g., deposited dust in drinking
water, negative impacts of dust on pasture, soiling of laundry and buildings,
ability of neighbours to enjoy their properties). | have also not addressed
potential impacts to ecosystems (e.g., endangered native bats which have very
tiny respiratory systems) or potential health effects on animals (e.g., horses on

Mr Powell’s property which is adjacent to the proposal).

6 https://www.casanz.org.au/certified-air-quality-professional/#code-of-ethics



17.

| have read the air quality assessment lodged with the application (PDP, 2022),
the evidence of Mr Andrew Curtis, the technical review of Mr Peter Stacey
prepared to support Council’s s 42A report and the proposed (land use)

consent conditions.

Executive summary

18.

19.

20.

The primary discharge to air from a sand quarry is fugitive dust. The air quality
assessment for the proposal has a strong focus on nuisance aspects, but

correctly identifies the key contaminants from an air quality perspective as:

(a) Particulate matter less than 10 micrometres in diameter (PMu); and
(b) Respirable crystalline silica (RCS) measured in the respirable fraction,

which is particulate less than 4 micrometres in diameter (PMa).

The scale of proposed operations is significant (on average around 600,000
tonnes per year of material throughput) which means that fugitive dust
emissions, including those of PM1g and RCS, will be challenging to manage and
control. The applicant acknowledges this and has proposed, and council has
supported, dust monitoring and mitigation procedures that are consistent with

good practice (MfE, 2016c). | concur with this general overall approach.

However, the applicant has not undertaken a quantified assessment of PM1o
and appears to have significantly underestimated the potential effects of RCS
offsite. My indicative calculations indicate that PMip emissions from the
proposal are nearly five tonnes of PMio per year. This dust is primarily
generated by the mechanical action of heavy vehicles grinding and crushing
unsealed surfaces and includes smaller fractions that are more important from
a health perspective. Given the scale of operations, | consider there is a real
possibility that the NES for PM1o could be breached beyond the site boundary.

The neighbouring property at 41 Newcombe Road is very close.



21.

22.

23.

The applicant has assumed up to 16% silica in the sand to be quarried. This is
inconsistent with other sand quarries in the region and geological evidence
from neighbouring properties which show that the sand contains around 69%
silica. This means the applicant’s air quality assessment, and council’s review,
significantly (i.e. by a factor of 4) underestimate potential offsite effects of RCS.

This is important because RCS, like PM1yo, is a Class | carcinogen (lung cancer).

To reflect the seriousness of potential adverse health effects from these
discharges to air, | recommend an alternative staging approach to extraction
(with no large benched exposed open face on the northern boundary) be
considered. This would significantly reduce the risk of elevated exposure to
nuisance dust, PM1o and RCS at the most affected neighbours (41 Newcombe

Road and 42 French Pass Road).

| have also recommended additional mitigation and monitoring as conditions
of consent to assist with overall compliance. This includes more robust
(standard method) boundary monitoring for PMig with supporting (non-
standard method) monitoring and proactive management against short-term
(1-hour) trigger limits. | recommend this be supported by robust (standard
method) meteorological monitoring and live streaming of data to increase
trust in the community. It may also be necessary to undertake additional
monitoring for RCS and | have recommended conditions of consent

accordingly.

Air discharges from sand quarry operations

24.

Particulate matter

The primary discharge to air from quarries is dust. The ease with which quarry
dust is managed and controlled is proportional to the size and scale of the
guarrying activity. This proposal is for a benched exposed open face quarry,
with the open face located on the northern boundary adjacent to 42 French

Pass Road as shown in Figure 1.



25. The final stage of the quarry is shown in Figure 2 for comparison of scale.

Figure 1 Partial view of project site from (drone above) 42 French Pass Road as at 13 June 2022

[Source: R Powell]

Stage 5 only
approx. 5.1 ha

Final

reinstatement
'

Figure 2 Final stage of quarry [Source: excerpt from Applicant’s AEE Appendix C Site and

Staging Plans]

AIR QUALITY AND HEALTH EVIDENCE LOU WICKHAM(11041063.1)



26.

27.

28.

29.

30.

The proposal is a relatively large operation, extracting on average around
400,000 tonnes per year of sand which is around 600,000 tonnes per year of
throughput (refer Attachment 1). It will, therefore, be challenging to manage

and control dust emissions from the site.

The applicant acknowledges that visible nuisance dust may occur beyond the
boundary (at 41 Newcombe Road) from time to time.” Mr Curtis’ assessment
of nuisance dust considers that quarry operations can cause problems within
200 to 300 metres, noting that 41 Newcombe Road is within 100 metres of

quarry operations at its closest point.

However, in my opinion, it is not the visible (nuisance) dust that can be seen
that is of primary concern from an air quality health perspective. Rather it is
the smaller fractions of particulate matter and respirable crystalline silica (RCS)
which can have very serious health effects. | discuss these further below (refer

para [42-55] which follow).

Particulate Matter is a collective term for solid and liquid particles suspended
in the air and small enough to be inhaled. Particulate matter is classified by
particle size defined through aerodynamic diameter because this dictates
transport processes through the atmosphere and potential health effects in

the body when inhaled:

(a) PMjo is particulate matter less than 10 micrometres in diameter
(microns);

(b) PM; s is particulate matter less than 2.5 microns.

The fraction of particulate matter between 2.5 and 10 microns in size is
referred to as the coarse fraction (PM1o-25) and this will be the primary

discharge of concern from the quarry. PM1g incorporates all material smaller

7 EIC of Mr Curtis. At [2.3], [2.20], [2.22(e)]



31.

32.

33.

10

than 10 microns (including the small proportion that will be PM3s) and is the
term | have adopted hereafter for ease of reference. These particles do not
settle out and cause dust nuisance. These particles are so small that they
cannot be seen by the naked eye. They behave like a gas and, accordingly, they

can travel considerable distances (kilometres).

Note on Respirable Crystalline Silica

Silica is ubiquitous in the environment, with over 95% of the earth’s crust made
of minerals containing silica. Silica exists in two forms: crystalline and
amorphous. Crystalline silica is significantly more hazardous than amorphous
silica and is recognized as an important occupational inhalation hazard (US EPA
1996). Respirable crystalline silica (RCS) dust is created when materials
containing silica are cut, ground, drilled, sanded, polished or otherwise

disturbed (Worksafe, 2020).2

The applicant has assumed up to 16% silica in the sand to be quarried and
council has accepted this at face value. This is inconsistent with other concrete
sand quarries which classify sand as a hazardous material due to the presence
of a significantly higher fraction of silica (60 — 75%, refer Attachment 2). This
assumption is also inconsistent with the geological evidence collected at
neighbouring properties of the site as presented in the evidence of Mr Tony

Chisnall.

| also note the chronic carcinogenicity effects notice in the Winstone MSDS

(Attachment 2) for sand states:

The dust resulting from this product does contain crystalline silica.
Crystalline silica inhaled in the form of quartz or cristobalite from
occupational sources is carcinogenic to humans (IARC Group 1).

Crystalline Silica triggers 6.7A classification (confirmed carcinogen). The

8 Worksafe New Zealand, (2020). Silica dust in the workplace. [Online]



https://www.worksafe.govt.nz/topic-and-industry/dust/silica-dust-in-the-workplace/#lf-doc-55335

34.

35.

36.

11

carcinogenicity of silica is related to long term (e.g. 10 years) inhalation
of very fine particulate (e.g., from sand blasting or dry cutting of quartz
containing substrates). Carcinogenicity of silica appears linked to
development of silicosis (see systematic below) followed by

complications and, eventually lung cancer.

Having seen the site and reviewed the evidence of Mr Chisnall, | conclude that
the proposed sand to be quarried contains around 69% crystalline silica
(quartz). This means the applicant’s air quality assessment, and council’s
review, significantly underestimates (i.e. by a factor of 4) potential offsite

effects of RCS.

Receiving Environment

The topography of the area is complex, from an air quality perspective. There
is around a 35 metre drop between the processing area and the bed of the
stream which runs between the project site and Mr Powell’s property. The
large gullies between the properties can channel passing winds (change wind

direction) and increase the wind flow in a highly localised manner.

| note there are significant differences between the meteorological data from
Hamilton used in the air quality assessment (Figure 2a) and the meteorological
data collected at the site (Figure 2b) and presented in the evidence of Mr
Curtis. He acknowledges these differences but somehow goes on to conclude
that that data show “the same general pattern of wind speeds and wind
directions”. | do not agree with this statement. The patterns of wind directions

are very obviously different.’

91t is not possible to compare wind speeds because the different figures use different wind speed bands, and
different colours.



37.

38.

39.

40.

12

WIND SPEED
(mis)
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Figure 1a Hamilton Airport windrose Jan Figure 1b RS Sand windrose Jul 2022 —
2016 — Dec 2020 ? 2025

| have further reservations that the wind speed data measured at the project
site appear to be under-reading wind speed from a substandard (< 10 m) mast
height. This is important because wind pickup of dust occurs above wind
speeds of around 4.5 — 5 m/s and Mr Curtis’s data suggest this only occurs

around 6% of the time.

There was a strong breeze on the (single) day | visited Mr Powell’s property
and he advised me this was not uncommon. His experience was that winds at
his property were often very location dependent, and quite different to those
experienced even a few kilometres away in Cambridge. | urge Commissioners
to visit his site for themselves to understand the topography and highly

localised wind flows.

| conclude that the meteorology of the site is not well characterised or

understood.

Background levels of PM1g are similarly, not well characterised. Mr Curtis has
employed some onsite particulate monitoring using optical sensors (installed

in May 2023). However, these data cannot, and should not, be directly
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13

compared with the national environmental standard (NES) for PM1o as they are
uncalibrated. Whilst optical methods are very good at measuring fine
particulate matter (e.g., PM2;s), they typically underread the coarse fraction
(PM10.25) and are prone to interference (e.g., from humidity effects). | note Mr
Curtis has provided no data to support his inference of humidity issues with
the elevated particulate levels detected on site in November and December

2024. | also note the dates coincide with burning off activity in the area.'°

| do agree with Mr Curtis and Mr Stacey that, being predominantly rural,
background levels of PMig are unlikely to exceed the NES for PMio. | should
clarify that the reference provided by Mr Curtis (GNS, 2024) does not report
rural levels of PMio in New Zealand (being a study of natural source
contributions). A more detailed examination of rural daily levels of PM1p in

New Zealand is provided in Kuschel et al., (2022).%!

Air quality impact technical assessment review

42.

Health effects of Particulate Matter

As noted above, different sizes of particulate matter can result in different
health effects. This is because they deposit in different parts of the respiratory
tract, they have diverse sources, and they can interact through different
biological mechanisms (WHO, 2013).22 In general, the smaller a particle is, the
farther into the respiratory tract it can penetrate to interact and cause adverse
health effects. PM1g and PM2s can reach the alveolar region of the lungs where

inhaled gases can be absorbed by the blood.

10 personal comms. Mr Powell. 21 Mar 2025.

11 Kuschel et al., 2022. Health and Air Pollution in New Zealand 2016 (HAPINZ 3.0). Volume 1 — Findings and
implications. Prepared for Ministry for the Environment, Ministry of Health, Te Manatid Waka Ministry of
Transport, Waka Kotahi NZ Transport Agency. March 2022. [Online]

12\WHO, 2013. Review of evidence on health aspects of air pollution — REVIHAAP Project -Technical Report. WHO
Regional Office for Europe. Copenhagen. Denmark. [Online]


https://environment.govt.nz/publications/health-and-air-pollution-in-new-zealand-2016-findings-and-implications/
https://www.who.int/europe/publications/i/item/WHO-EURO-2013-4101-43860-61757

43.

44,

45.

46.
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There is scientific consensus that exposure to particulate pollution causes
predominantly respiratory and cardiovascular effects, ranging from subclinical
functional changes (e.g. reduced lung function) to symptoms (increased cough,
exacerbated asthma) and impaired activities (e.g. school or work absenteeism)
through to doctors’ or emergency room visits, hospital admissions and death

(WHO, 2006).13

The effects, in terms of escalating severity, are described as increased visits to
doctors for many individuals, hospital admission for some individuals and
death for a few individuals. People with pre-existing heart or lung disease,
young children, and the elderly, are most likely to suffer adverse health effects.
The exposure-response relationship is essentially linear and there is no ‘safe’
threshold; adverse health effects are observed at all measured levels (US EPA

2019; WHO 2013, WHO, 2021).1415

In 2013, the International Agency for Research on Cancer classified particulate
matter as carcinogenic based on an increased risk of lung cancer (IARC, 2013).1°
Importantly, IARC noted that whilst the composition of air pollution and levels
of exposure can vary dramatically between locations, the conclusions of
carcinogenicity apply to all regions of the world. This is consistent with the
WHO global guidelines for particulate matter, which are based on all airborne
particles having the same potential to cause adverse health effects, regardless

of chemical composition or physical characteristics (WHO, 2006).

New research further indicates particulate matter is associated with
atherosclerosis, adverse birth outcomes, childhood respiratory disease as well

as Alzheimer’'s disease and other neurological endpoints, cognitive

13 WHO, 2006. Air Quality Guidelines Global Update 2005. Particulate matter, ozone, nitrogen dioxide and sulfur
dioxide. WHO Regional Office for Europe. Copenhagen. Denmark. [Online]

14 USEPA, 2019. Integrated Science Assessment for Particulate Matter. [Online

15 WHO, 2021. WHO global air quality guidelines. Particulate matter (PMs and PMyo), 0zone, nitrogen dioxide, sulfur
dioxide and carbon monoxide. Geneva. Switzerland. [Online].

16 International Agency for Research on Cancer, (2013). Press Release No. 221, 17 October 2013.



http://www.euro.who.int/
https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter
https://www.who.int/publications/i/item/9789240034228
http://www.iarc.fr/en/media-centre/pr/2013/pdfs/pr221_E.pdf

47.

48.

49.

50.

51.
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impairment, diabetes, systemic inflammation and aging (WHO, 2013 and

2016).17

Health effects of Respirable Crystalline Silica

Potential health effects associated with respirable crystalline silica (RCS) relate
to the fine fraction of sand dust that can be inhaled and is respirable (measured
as RCS in PMy). As noted above, RCS was first classified as a class 1 carcinogen
by the International Agency for Research on Cancer (IARC) in 1997 (IARC, 2012)
on the basis that prolonged or repeated inhalation of RCS dust may lead to

lung cancer, silicosis, or other serious respiratory diseases.'®

| therefore, do not agree with the proposal being a permitted activity because

Rule 6.1.16.1 of the Regional Waikato Plan requires:

e) There shall be no discharges of hazardous substances into the air.

In New Zealand crystalline silica is classified as a hazardous substance:

(a) Carcinogenicity (6.7A) — carcinogen, prolonged exposure can increase
the risk of lung cancer; and

(b) Specific Target Organ Toxicity (STOT) (6.9A) —can cause organ damage,
particularly to the lungs, as a result of prolonged or repeated exposure

to respirable dust.

As an aside, | also consider PM1p to be hazardous because it is a Class |

carcinogen (IARC, 2013).

A 2017 article in the New Zealand Medical Journal noted that whilst it is often

thought of as an historical issue, RCS remains one of the most common

Y WHO, (2016). Available evidence for the future update of the WHO Global Air Quality Guidelines. Meeting report
Bonn, Germany 29 September — 1 October 2015. Copenhagen. Denmark [Online]

18 |ARC, 2012. Monographs on the Evaluation of Carcinogenic Risks to Humans. Arsenic, Metals, Fibres and Dusts.
Volume 100C. A Review of Human Carcinogens. World Health Organization. [Online


https://www.who.int/europe/publications/i/item/WHO-EURO-2016-4105-43864-61762
file:///C:/Users/Lou%20Wickham/Downloads/mono100C.pdf
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occupational exposures worldwide.'® The New Zealand workplace exposure
standard time weighted average (WES-TWA) for RCS was revised downwards
to 100 pg/m?in 2016, then reduced to 50 pg/m?3 in November 2019, and then
further reduced to 25 pg/m3 in 2023, noting (Worksafe, 2025):2°

Significant risk to workers will remain at WES-TWA exposures of
0.025mg/m?3. The US Occupational Safety and Health Administration
(OSHA) has estimated the lifetime silicosis mortality risk for workers
exposed at this level for 8 hours per day at between 4 and 22 deaths per
1,000 workers and the lifetime lung cancer mortality risk for workers
exposed at this level for 8 hours per day at between 3 and 23 deaths per
1,000 workers.

52. A recent US Department of Labour review into the health effects of RCS

provides a succinct overview (US Dep Labor, 2024):%!

MSHA concludes that exposure to respirable crystalline silica causes
silicosis, NMRD (including COPD), lung cancer, and renal disease. Each
of these effects is exposure-dependent, potentially chronic, irreversible,
potentially disabling, and can be fatal. MSHA also concludes that
respirable crystalline silica exposure is also linked to the development
of some autoimmune disorders through inflammatory pathways. The
scientific literature (including peer-reviewed medical, toxicological,
public health, and other related disciplinary publications) is robust and
compelling. It shows that miners exposed to the previous respirable

crystalline silica exposure limit of 100 ug/m? still have an unacceptable

1% McLean D., Glass B., ‘t Mannetje A., Douwes J., 2017. Exposure to respirable crystalline silica in the construction
industry — do we have a problem? NZMJ. Vol 130. No. 1466. [Online]
20 Worksafe, (2025). Workplace Exposure Standards and Biological Indices. Edition 15. February. [Online]

21 US Department of Labor, 2024. Effects of Occupational Exposure to Respirable Crystalline Silica on the Health of
Miners. Review of Health Effects Literature. March. 2024. [Online]


https://nzmj.org.nz/media/pages/journal/vol-130-no-1466/exposure-to-respirable-crystalline-silica-in-the-construction-industry-do-we-have-a-problem/e39393537b-1696472467/exposure-to-respirable-crystalline-silica-in-the-construction-industry-do-we-have-a-problem.pdf
file:///C:/Users/Lou%20Wickham/Downloads/WKS-5-workplace-exposure-standards-wes-biological-exposure-indices-bei-v2-1.pdf
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://downloads.regulations.gov/MSHA-2023-0001-1579/content.pdf&ved=2ahUKEwiAxc2jiJqMAxXnxjgGHTOlJ30QFnoECBQQAQ&usg=AOvVaw0W5gMdSHmajqgCjg99T1sP
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amount of excess risk, for developing and dying from diseases related

to their occupational respirable crystalline silica exposures. %

53. It is important to note that the health effects attributed to RCS were from
occupational, and not ambient, exposure. The (US) Agency for Toxic
Substances and Disease Registry notes the following with relevance for public

health (my emphasis):?

To date, exposures to crystalline silica at levels that produce adverse
health effects have only been reported in workers who have been
exposed by inhalation for a prolonged period of time in silica
industries. Health effects that have been associated with occupational
exposure to crystalline silica are silicosis (a progressive, fibrotic lung
disease), chronic obstructive pulmonary disease (COPD), lung cancer,
renal toxicity, increased risk of tuberculosis, and autoimmune diseases.
Of these, silicosis and lung cancer pose the greatest concern to human
health. Under most exposure conditions, silicosis occurs from chronic
exposure. However, intermediate-duration exposure to high levels (not
defined) of silica has been associated with the development of silicosis,
although this is not common. It is important to note that these health
outcomes have not been associated with exposures to ambient air
levels of crystalline silica (Beckett et al. 1997, Mossman and Churg
1998; Steenland and Ward 2014). Renal and autoimmune outcomes

have not been studied as extensively as silicosis and lung cancer.

54.  Importantly, however, the ATSDR concludes:?*

22 MSHA = Mine Safety and Health Administration. NMRD = nonmalignant respiratory disease (e.g., emphysema
and chronic bronchitis). COPD = chronic obstructive pulmonary disease (encompassing chronic bronchitis and
emphysema, regardless of whether silicosis is present).

23 Agency for Toxic Substances and Disease Registry (ATSDR). 2019. Toxicological profile for Silica. Atlanta, GA: U.S.
Department of Health and Human Services, Public Health Service. DOI: 10.15620/cdc:59198.

24 Ibid.
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...Several occupational studies have demonstrated exposure-response
relationships for silicosis and mortality due to silicosis. However, a no-
observed-adverse-effect level (NOAEL) for silicosis has not been defined,
with silicosis and death due to silicosis observed for the lowest

estimated cumulative exposure ranges reported.

| consider a high degree of scrutiny should be applied to assessments of
discharges to air of RCS. Similarly, | consider best practice management (not
just good practice) monitoring and control should be minimum requirements
for PM1p and RCS discharges to air from quarries where people are located

within 500 metres.

Ambient Criteria: PM1o

Mr Curtis has referenced the short-term (daily) national environmental
standard (NES) for PM1o of 50 micrograms per cubic metre (ug/m?3) (only). This
is @ minimum, mandatory ambient air quality standard for New Zealand that
will be applicable beyond the site boundary where people may reasonably be

exposed.

In September 2021 the World Health Organisation Air Quality Guidelines
published updated global ambient air quality guidelines (WHO 2021). The
WHO Air Quality Guidelines have no regulatory status in New Zealand;
however, they represent global, scientific consensus on limits for key air
pollutants that “pose important risks to public health”, having been derived

from the best available epidemiological evidence (WHO 2021).

| note that, since their publication three years ago, the WHO Air Quality
Guidelines have become widely accepted by air quality practitioners in New
Zealand. Ministry for the Environment guidance regarding the use of relevant
PMio guidelines (Industry Good Practice Guide) was written in 2016, prior to

the new WHO Air Quality Guidelines being promulgated and also has no
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regulatory status in New Zealand. In my professional opinion, and as a co-
author of the Industry Good Practice Guide, taking account of the latest
epidemiological evidence is necessary for the protection of human health and
should be the guidance for comparison where they provide more protection
(lower guideline levels) or time periods are not specified in the NZ Ambient Air

Quality Guidelines (MfE & MoH, 2002) or NESAQ.

Regional Councils and Waka Kotahi have adopted the WHO Air Quality

Guidelines for reporting purposes (see for example, Land Air Water Aotearoa

and Waka Kotahi, 2023). 2> Additionally, resource consent decisions in
Canterbury, Auckland, the Bay of Plenty and other regions of New Zealand
have considered the WHO Air Quality Guidelines as indicators of limits above
which air quality has significant, and quantifiable, adverse health effects. For
example, consent decisions for the Lyttleton Coal Terminal in Canterbury, the
New Zealand Steel plant in Auckland and the Higgins asphalt plant in Mount

Maunganui all referenced the WHO Air Quality Guidelines. 26 27. 28

It is worth noting that achieving compliance with both the daily national
environmental standard (NES) and the annual WHO Air Quality Guideline for
PM1o will provide for the protection of public health. There are different
mechanisms and health effects resulting from elevated acute PM1p exposure
than resulting from chronic PM1o exposure. Whilst, from a population health
perspective, greater gains are possible by achieving overall reduced exposure
to long-term levels, there are still public health benefits associated with

reducing short-term excursions.

25 Waka Kotahi NZ Transport Agency, 2023. Ambient Air Quality (Nitrogen Dioxide) Monitoring Programme. Annual
Report 2007-2021. Prepared by Tonkin + Taylor Limited. December. Version 1.0. [Online]

26 Decision by Canterbury Regional Council on air discharge consent for Lyttleton Port Company Ltd [Online].

27 Decision by Auckland Council on air discharge consent for NZ Steel [Online].

28 Decision by BOPRC on air discharge consent for Higgins Asphalt Ltd [Online].


file:///C:/Jobs/ESR/Toi%20Te%20Ora/Mt%20air%20quality/Deliverables/Reviews/lawa.org.nz
https://www.nzta.govt.nz/assets/resources/air-quality-monitoring/docs/ambient-air-quality-monitoring-programme-annual-report-2007-2022.pdf
https://www.ecan.govt.nz/do-it-online/resource-consents/notifications-and-submissions/notified-decisions/2023/lyttelton-port-company-limited/
https://www.aucklandcouncil.govt.nz/ResourceConsentHearingDocuments/DIS60376538,%20NZ%20Steel%20Air%20Discharge%20Consent%20Decision%20(Final).pdf
https://atlas.boprc.govt.nz/api/v1/edms/document/A4708918/content
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| therefore, consider the daily NES (50 ug/m3) and the annual WHO guideline
(15 pg/m3) for PM1o to be appropriate assessment criteria for offsite effects of

PM1o from the proposal.

My Assessment of PMio

The application did not quantify emissions so | have undertaken some initial
calculations of discharges to air from the site (Attachment 1) to understand
scale.?’ These are not comprehensive (for example, they exclude discharges to
air from the pit floor which may be significant) but they indicate that the
primary source of PMio from the proposal will be truck movements over
unsealed areas. Even assuming a generous 70% reduction in emissions due to
careful watering of haul roads, the proposed operations will emit nearly five
tonnes of PM1o per year. My reality check calculation estimates only 130 grams
of PMyo is being generated from each truck movement. But an average of
30,000 truck movements a year sums to a significant annual contribution to a
largely uncharacterised receiving environment (refer discussion of the

receiving environment at [35 — 41]).

The implications of these significant emissions are not clear from the
application. The applicant has not modelled discharges to air, rather they state
it is “virtually impossible to prevent dust” from being emitted during quarry
operations and that mitigation measures can only reduce dust, not eliminate
it. | do not entirely agree with this statement. It is entirely possible to control
dust generation with good site design, careful staging, limiting exposed areas
and strict attention to good housekeeping (i.e., watering when dry, slow
speeds, covering of loads, limiting drop heights, etc.). The smaller the exposed

area, the smaller the dust generation.

29| have not included fugitive emissions from processing (wet) sand as | do not consider these will be significant
compared with the haul roads. Further details in Attachment 1.
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| note that, in addition to mitigation, good practice is to adopt reasonable
separation distances between quarries and incompatible sensitive activities.
Victoria EPA recommends a separation distance of 500 metres for quarries,
including those with RCS. The purpose of this recommendation is to address

(my emphasis):

Separation distances are intended to accommodate both routine or
day-to-day emissions and unintended offsite emissions. Where there is
routine or day to day emissions from a premises, there may still be
unintended offsite emissions experienced at or beyond the boundary
of the source premises. Unlike routine emissions, unintended emissions
are in addition to routine emissions and are often intermittent or

episodic.

They may occur due to:
a) the nature of the operation
b) minor changes in weather conditions
¢) minor accidents

d) minor equipment failure

Unintended offsite emissions may still happen even when an
industry/activity is operating in accordance with all relevant statutory
obligations, including minimising the risk of harm to human health or
the environment from pollution and waste so far as reasonably

practicable.

Separation distances are intended to allow unintended emissions to
disperse, and in doing so, minimise human health and amenity risks for

any nearby sensitive land uses.

Given the seriousness of health effects from RCS, | consider best practice
mitigation should be adopted for discharges to air of hazardous substances like

RCS. | support a buffer distance of at last 500 metres between quarries with
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discharges of RCS and residential locations to address inter alia unintended

emissions.

66. Mr Curtis has noted there are seven residences within 500 metres of the
proposal, including a very close neighbour only 50 metres to the west. Mr
Stacey tabulates the distances between neighbours (including Mr Powell’s

property at 300 metre) and the project site.

67. Given the scale of operations and based on my review of proposed mitigation
(refer [75-79]), | consider there is a real possibility that the NES for PM1o could
be breached beyond the site boundary. | am particularly concerned that the

neighbouring property at 41 Newcombe Road is very close.

Ambient Criteria: RCS

68.  There are no ambient criteria in New Zealand for RCS. The California
Environmental Protection Agency Office of Environmental Health Hazard
Assessment (OEHHA) has set a reference exposure level (REL) of 3 micrograms
per cubic metre (ug/m?3) as an annual average for non-occupational (ambient)
long-term exposure to RCS (Office of Environmental Health Hazard

Assessment, 2005).3°

69. | have previously supported the use of this guideline for long-term, ambient
exposure to RCS in New Zealand. However, important context is that this
guideline was set to protect against noncancer effects only, and RCS is a Group
1 carcinogen. It does not address the potential susceptibility of children (for

example, in the exacerbation of asthma). It further relies on the observation of

30 OEHHA, (2005). Air Toxicology and Epidemiology, Chronic Toxicity Summary: Silica, California Office of
Environmental Health Hazard Assessment, February. [Online]

It is important to note that the ORHHA Reference Exposure Level for RCS requires measurement of particles of
crystalline silica using a 50% cut-point at 4-micrometre particle aerodynamic diameter (PMa). This aligns with New
Zealand Worksafe definition for respirable particles (PM,). By definition this is different to sampling for PMyg, which
requires a 50% cut-point at 10-micrometre particle aerodynamic diameter (referred to as thoracic particles by the
OEHHA).


http://oehha.ca.gov/air/chronic_rels/pdf/SILICAcREL_FINAL.pdf
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a no observed adverse effects level (NOAEL) in some studies which conflicts

with conclusions of the ATSDR (2019) as discussed at [54].

A summary of different regulatory approaches to RCS in the US is available in
a recent US Department of Labour review on the health effects of RCS (refer
Attachment 3). | have not been able to review these in detail in the time

available to me.

My Assessment of RCS

| do not agree with the risk assessment employed by Mr Curtis for RCS because,
as clearly stated in the title, the USEPA 1996 reference was for noncancer
effects only and RCS is a Class | carcinogen.3! The method assumes a threshold
exposure level of approximately 1 mg/m3 years below which there is no
increase in the risk of developing silicosis. On the face of it, this seems very
high, being two orders of magnitude above OEHHA chronic REL. | note IARC
first confirmed silica as a Class 1 carcinogen in 1997, the year after the USEPA
document on which Mr Curtis relied was published. | conclude the USEPA

method of risk assessment for silica is outdated.

Discharges to air of RCS will be a subset of PM1o discharges but these have not
been quantified by the applicant. Particles formed by physical attrition
processes, such as quarrying operations or dust generation on haul roads, have
chemical compositions identical to the parent material undergoing size
reduction (AWMA, 2000).3? It is reasonable therefore, to assume the fraction
or percentage of crystalline silica within emitted PM1g is equivalent to the

fraction within the parent source.

31 USEPA, (1996). Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous
Silica: Health Issue Assessment. November 1996. EPA/600/R-95/115. [Online]

32 AWMA (2000). Air Pollution Engineering Manual. Air & Waste Management Association, Second
edition, Canada.


https://nepis.epa.gov/Exe/ZyNET.exe/P100CTTF.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1995+Thru+1999&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C95thru99%5CTxt%5C00000031%5CP100CTTF.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
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If Mr Curtis is correct that 50% of the PM1o emitted from the site is PMa, this
would suggest that more than one and a half tonnes of RCS could be emitted
to atmosphere each year from the project site.33 | note that the emission
calculations assume a generous 70% reduction due to watering of haul roads
and do not address some potentially significant sources (e.g., the pit floor) due
to the absence of any appropriate emission factors. | conclude that emissions

of RCS from the proposal will be significant.

As with PM1o, the implications of these significant RCS emissions are unclear

from the application.

My Assessment of Mitigation Measures

75.

76.

The applicant’s air quality assessment acknowledges that it is “virtually
impossible to prevent dust” from being emitted during quarry operations and
that mitigation measures can only reduce dust, not eliminate it. Given the
carcinogenic nature of RCS and PM1o, and the challenge in meeting the NES for
PMo offsite, | support Mr Powell’s suggestion that the applicant undertake pit
extraction instead of a benched, exposed open face quarry. This would ensure
the quarry is bounded on four sides and would avoid the presence of a large,
exposed open face between the proposal and his property. | note recent
quarry applications in other parts of the Waipa District have employed pit
extraction where the quarry is bounded on four sides and set well back from

riverbanks (e.g., Kaipaki Road3* and Oreipuna Road>?).

As an aside, the current proposal to extract 1.4 million tonnes per sand per
annum at 1154 Gordonton Road (currently before Waikato District and

Regional Councils)®® is ideal from an air quality perspective. The Gordonton

33 E|C Mr Curtis. At [2.3]. 50

% x 4.6 T/yr x 69% = 1.6 Tg/year RCS.

34 928 Kaipaki Road, Cambridge (LU/0108/20) — granted in December 2020

35599 Oreipunga Road, Horahora (LU/0100/22) — lodged May 2022
36 1154 Gordonton Road, APP147116 —lodged December 2024
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proposal seeks to extract sand from below the natural groundwater table,
which results in wet sand which would significantly reduce dust generation, for

extraction and processing.

| concur with the general approach of Mr Curtis and Mr Stacey’s recommended
dust management and control. However, | consider additional monitoring and
more stringent trigger limits are required to assist with compliance with
health-based air quality criteria. For example, dust controls of exposed areas
need to be operative 24/7, not just during quarry working hours, because
winds can become strong at any time of the day or week. | am further
concerned that reference methods be employed for PM1o monitors to ensure

compliance with the mandatory NES for PM1o.

| consider the following conditions are essential to demonstrate there will be

no adverse effects offsite and create trust with neighbouring residents:

(a) Continuous monitoring for PM1g using a reference method on the site
boundary with 42 French Pass Road and another monitor at 41
Newcombe Road for the duration of consent to demonstrate
compliance with daily NES of 50 ug/m3 and WHO annual guideline of

15 ug/m?3;

(b) Calibrated, continuous monitoring for PM1o onsite using non-reference
methods onsite to proactively manage dust and demonstrate

compliance with trigger level of 100 pg/m?3 as a 1-hour average;

(c) Stop works in the event that boundary PMio concentrations and onsite
wind speeds exceed their respective trigger limits for a period of more

than 3 hours;

(d) Continuous meteorological monitoring and a trigger level wind speed
of 5 m/s as a 1-hour average to alert site management to potentially

dusty conditions;
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(e) Monitoring data to be streamed live, with suitable caveats regarding

data validity and calibration.

Recent monitoring data from the US (Attachment 3) suggests compliance with
these suggested limits would similarly ensure long-term concentrations of RCS
offsite would remain well below levels that could cause silicosis or other
adverse health effects. However, in the event that commissioners are minded
to grant consent in the absence of non-reference method monitoring, |
consider continuous, long-term (monthly) monitoring of RCS at the boundary
with 42 French Pass Road and 41 Newcombe Road for the duration of consent
would be essential. This could further include video monitoring to inform dust

investigations.

Comment on proposed conditions

80.

Attachment 4 provides my review of proposed consent conditions. This

incorporates my recommendations discussed above.

Conclusion

81.

82.

The applicant has focussed on nuisance dust and underestimated discharges
to air, and potential offsite effects, of PM1p and respirable crystalline silica
(RCS). To reflect the seriousness of potential adverse health effects from these
discharges to air, | recommend an alternative staging approach to extraction
(with no large benched exposed open face on the northern boundary) be
considered. This would significantly reduce the risk of elevated exposure to
nuisance dust, PM1o and RCS at the most affected neighbours (41 Newcombe

Road and 42 French Pass Road).

Whilst maximum increases would likely be limited to adverse meteorology

(dry, windy weather), non-permanent sources (e.g. topsoil removal) and
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occasional upsets (e.g., mitigation equipment failure), the sheer size and scale
of the proposed activity averaging 600,000 tonnes and 30,000 trucks per year,
means that ongoing, significant increases in daily PMwowill be likely beyond the
boundary. | have also recommended additional mitigation and monitoring as
conditions of consent to assist with overall compliance. This includes more
robust (approved method) boundary monitoring for PM1g with supporting
(non-standard method) proactive management against short-term (1-hour)
trigger limits and additional monitoring for RCS. This would be supported by
robust (standard method) meteorological monitoring and live streaming of

data to increase trust in the community.

O/ o VD)CLC é‘m

Lou Wickham
25 March 2025
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Quarry Calcs

Stage Overburden Pit Sand Concrete Subtotal Duration Average
Sand Throughput

Stage 1 41,400 453,600 495,000 990,000 1.7 582,353
Stage 2 112,500 1,215,000 1,327,500 2,655,000 4.4 603,409
Stage 3 189,900 2,156,400 2,346,300 4,692,600 7.8 601,615
Stage 4 229,500 1,819,800 2,049,300 4,098,600 6.8 602,735
Stage 5 131,400 1,060,200 1,191,600 2,383,200 4 595,800
Total 704,700 6,705,000 7,409,700 14,819,400 25 597,183
1.0 Site Preparation Average PMy, kg/yr

1.1 Topsoil removal 83 kg

1.2 Loading & unloading of topsoil 27 kg
2.0 Wind erosion

2.1 Dust pickup 391 kg/yr
3.0 Sand loading/unloading

3.1 Loading & unloading of sand into trucks 178 kg/yr
4.0 Stockpiles

Not assessed
5.0 Sand processing
Assumed neg.

6.0 Trucks

6.1 Trucks unsealed areas of site 3,938 kg/yr

6.2 Pit floor

Not assessed

PM31, DISCHARGED 4.6

T/yr

85%



1.0 Site Preparation
1.1 Overburden removal by scraper

TSP 0.029 kg/Mg Table 11.3-4
PMa, 0.029 kg/Mg Table 11.3-4
Assume PM, 10% PMy,

1.2 Loading & unloading of overburden material into trucks
APA2 section 13.2 Aggregate Handling

PM,, (kg/Mg)  kx0.0016 x (U/2.2)"7/ (M/2)"*

k 0.35 AP42
U =mean wind speed
U 3.5 m/s Annual average unknown - assumed
M 3.4 % Table 13.2.4-1 (exposed ground)
PM g 0.00056 1.745719332 2.101979567 kg
0.00047 kg/Mg

x 2 (loading + unloading)

2.0 Wind erosion of exposed areas
2.1 Dust pickup
TSP 0.85 Mg/ha/yr  Table 11.9-4
Assume PM, 10% PM,,

3.0 Sand loading/unloading
3.1 Loading & unloading of sand into trucks

PM,, kx 0.0016 x (U/2.2)"2/ (m/2)+*
k 0.35 AP4213.24.1
U mean wind speed
U 3.5 m/s Annual average unknown - assumed
M 7.4 % Table 13.2.4-1 (sand)
PMy, 0.00056 1.745719392 6.244280642

0.00016 kg/Mg
% 2 (loading + unloading)

AIR QUALITY AND HEALTH EVIDENCE LOU WICKHAM(11041063.1)

Stage 1
Stage 2
Stage 3
Stage 4
Stage5s

Stage 1
Stage 2
Stage 3
Stage 4
Stage5s

Stage 1
Stage 2
Stage 3
Stage 4
Stage 3

Stage 1
Stage 2
Stage 3
Stage 4

Stage 5

L

[

(%)

Overburden
41,400

112,500
189,900
229,500
131,400

1 700

Overburden
41,400
112,500
139,500
229,500
131,400

4 700

Area

Mg

L

Mg

[

2.7 ha

3.4
6.6
5.2
31

Pit + Concrete Sand

948,600
2,542,500
4,502,700
3,869,100
2,251,800

[

PM,,

39 kg

Su

Duration PM,,

1.7 years
4.4

Duration
1.7 years
4.4
7.8
6.8

PM,,

230 kgfyr
285

Duration
1.7 years
4.4
7.8
6.8

71 kgfyr
74
71
98
95

=]

PMy,
23 kgfyr
24
23
31
31

PM,,
175 kgfyr



4.0 Stockpiles

Mot assessed (bunded and below ground level).
NEB: May be significant {winds not constrained to ground level)

5.0 Sand processing

Generally, these materials are wet or moist when handled, and process emissions are often negligible.

USEPA, (1595). Emission Factor Documentation for AP-42 11.15.1 Sand and Gravel Processing. Final Report.

6.0 Trucks on unsealed areas of site
6.1 Trucks on haul roads
PMy,
1 Ib/VMT

k
a
b
5
s

W

Truck capacity
Empty truck
Full truck
Average truck
W

PMyg

Assume each truck
Assume watering control reduction

k x (s/12)%(W/3)° Ib/VMT

281.9 g/VKT
1.5 Table 13.2.2-2 Industrial roads
0.9 Table 13.2.2-2 Industrial roads
0.45 Table 13.2.2-2 Industrial roads
=Silt content
4.8 Table 13.2.2-1 Plant road, sand processing
=mean vehicle weight (tons)
20T
5
25
15 tonnes  Average between empty (5) and full (25)
13.6 tons
1.3 lb/VMT
366 g/VKT
0.37 kg/VKT

Stage 1
Stage 2
Stage 3
Stage 4
Stage 5

30

Total
990,000
2,655,000
4,692,600
4,098,600
2,383,200

14,818,400

1200 m travelled on unsealed ground on site (i.e. 600 m one way and 600 m back)

70%

6.2 Front end loader (Pit Floor)
Mo suitable emission factor identified

AIR QUALITY AND HEALTH EVIDENCE LOU WICKHAM(11041063.1)

No. trucks

49,500
132,750
234,630
204,930
119,160

740,970

PM,,
6,529 kg
17,510
30,948
27,031
15,717

Duration
1.7 years

1.4

7.8

6.8

4

247 Average

PM,, Mo. trucks/year
3,841 kgfyr 29,118
3,980 30,170
3,968 30,081
3,975 30,137
3,929 29,790
3,538

Average 29,859



31

Attachment 2 MSDS Quarry Sand [New Zealand]

NB: This MSDS is from 2019 and does not reflect Worksafe’s updated workplace
exposure standard time weighted average (WES-TWA) for RCS of 25 pg/m3.

" Sand Products

Safety Data Sheot
WINSTONE

AGDODREBATES

1. ldentification of Substance & Compa

Product
Product name Sand Products
Other names A
Product code A
HSNO approval HSR002545
Approval description Construction Products (Toeic [6.7A]) Group Standard 2017
UM number Mot allocated
Proper Shipping Mame A
Packaging group A
Hazchem code A
Usas Concrata, ganeral building, drainage and road construction matarials.
Company Details
Company Winstone Aggregates LTD
Address 812 Graat South Road
Panrosa
Auckland
MNew Zealand
Telephone Ph 09 525 5304

Emergency Telephone Number: +64 9 525 9305
National Poison Centre: 0800 764 766

2. Hazard ldentification

Approval

This product 15 an aporoved substance under the Hazardous Substancas and Mew Crganisms Act (HSNO, Approval
HSR002545, Construction Products (Toxic [6.7A]) Group Standard 2017). The aggregata in its granular form is considared
non hazardous, howevar thare may be traces of respirable dust prasent which may contain crystalline silica. This fraction has
bean classified as hazardous according to the criteria in the Hazardous substances (Minimum Degrees of Haz ard) Matice
2017.

Classos Hazard Statoment
6.7A Ha50 - May causa cancer if inhaled (contains crystalling silica)
604 H372 - Causas damage to organs through prolonged or repeatod axposure if inhaled.

(may cause silicosis and effects to the lungs)
SYMBOLS

DANGER

Oiher Classifications
Thera ara no othar classifications that are known to apply.

Precautionary Statements

P103 - Read label before usa.

P201 - Obiain special instructions befora usa.

P202 - Do not handle until all safety precautions have been read and understood.
P260 - Do not breatha dust.

P281 - Uso parzonal protective aquipment as rmguirad.

P308+P313 - IF exposed or concamed: Get medical advice/ attantion.

Paga1ofe Sand Products
July 2018

AIR QUALITY AND HEALTH EVIDENCE LOU WICKHAM(11041063.1)
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" Sand Products

Safety Data Sheet
WINSTONE

AGGREBGATES

3. Composition / Information on Ingredients

Component CAS/ ldentification Cone (%)
Sand which may include the following constituants HA 100%:
Crystalling silica 14808-60-7 Up to 50%
MNon hazardous siicates and coges Mot kmowmn balanca

This is 8 commearcial product whosa exact ratio of componants may vary. Trace quantities of impuritios ara alzo likaly.

General Information

You should call the National Poisons Cantre if you feal that you may have baen harmed by this product. The number is 0800
T84 766 (0800 POISON) (24 hr amargancy sanvica).

If madical advica is neaded, have this SDS, product container or label at hand. If exposad or concermed: Gat medical advice/
atintion.

Recommendad first aid Ready access to rumning water is recommended. Accassible ayewash is recommended

facilities

Swallowed Do NOT induce vomiting. (sive a glass of watar o dnink. Contact a docior it
axperancing sympioms.

Eye contact If product gets in eyes, wash material from tham with running watar for several minukas.
If sympioms persist, seok madical advica.

Skin contact This product is mon-irmitating to skin. Mo furthar measures should be mguirad.

Inhaled If cowghing, dizzinoss or shortness of braath is expariancad, remove the patiant to fresh

air immediaiely. If patient is unconscious, placa in the ecovery position (on the sida) for
fransport and contact a doctor.
Advice to Doctor
Traat symptomatically. Sea Saction 11 for information on potential long term hoalth effects from exposura to very fina
crystalling silica dust.

5. Firefighting Measures

Fire and explosion hazards: Thara ara no spacific risks for fire/explosion for this chemical. It is non-combustibla.
Suitable extinguizhing Mot applicable .

substances:

Unsuitable extinguishing Uinkrown.

substances:

Products of combustion: Product doas not burn. Dust may form irritating atmosphar. Product will react

axotharmically with water. Contaminated water wil be sirongly alkalina. Product may
decomposa in a fire and produce towic or cormosive fumes.
Protactive equipment: Solf-contained braathing apparatus. Safaty boots, non-flammabla overalls, gloves, hat
and eye protection.
A

Hazchem code:
6. Accidental Release Measures

Containment Emargency plans fo manage amy potential spills must be in place.

Emergency proceduras Im tha event of large spillage alert the fira brigade to location and give brief dascription of
hazard. Waar profoctive eguipment to prave nt raspiratony exposure. Claar area of any
unprotectad personnael. Swaeap up the solid. Avoid creating dust. If appropriate, usa a
gentle wator spray to wat matorial to minimisa dust ganaration.

Clean-up method Collect and saal in properly laballed containers or drums for disposal or recycling.

Dizposal Swoaop up and collect racovarable matarial into laballed containars fior recycling or
salvage. This material may be suitable for approved landfill. Dispese of only in accord
with all ragulations.

Precautions Waar protactive aguipment to prevant the inhalation of dusts. Work up wind or incroasa
vantilation.

Page 2of & Sand Products

Julv 2019

AIR QUALITY AND HEALTH EVIDENCE LOU WICKHAM(11041063.1)
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" Sand Products

Safety Data Sheet

WINSTONE

AGGREBATES

rag Stable undear normal use and storage conditions.

Handling Keap exposume to dusts to a minimum, and minimise tha quantities kept in work areas.
Minimiza dust ganeration and accummulation. Saa soction & with ragard to parsonal
protective eguipment requirements. Avoid aya contact and inhalation of dust.

A workplace exposure standard (WES) has not bean establishad by WorkSate NZ for this product. Thara is a genaral limit of
[3mag'm? for mspirable pariculates and 10mg/m? for inhalable particulates when limits have not otherwise bean establishad.
Z Workplace  Ingredient WES-TWA WES-STEL

posure Stds | Crystalline Silica (all forms)*® 0. 1mg'm? (as respirable dust) no data

" WorkSafe considers its currant WES-TWA of 0.1 mg/m? for silica-crystalline (respirable dust) fo be inadequate fo profect
orkars exposad in the workplace, basad on currant knowledge. It is proposed that WorkSate adopt WES-TWA for silica-
sfalling of 0.05 mgy‘m? (respirable fraction).

Engineering Controls

I industrial situations, it is expectad that employes axposure to hazardous substancas will bo controllad to a loval as far
balow tha WES as practicabls by applying the hierarchy of control required by the Health and Sataty at Work Act (2015) and

o Haalth and Safaty at Work (Ganeral Risk and Workplace Managament) Regulations 2016. Exposura can be reduced by
procass modification, use of local exhawst vantilation, capturing substancas at the source, or othar mathods. If you believe air
borne concentrations of mists, dusts or vapowrs are high, you are advised to modify processes or increase ventilation.

Personal Protective Equipment
Eyes Protactive eyvewsar is not normally necassary whan using this product. However, it
always prudent to usa pratactive ayewsaar if dust is likaly.
1Skin Avoid repaated or prolongad skin contact. Waar ovaralls, nubbar boots and imparvious

gloves. Replace frequently. Gloves should be chackad for fears or holes bafore usa.
Remove protective clothing and wash exposad amas with soap and watar prior to eating,
drinking or smoking. W ash contaminated clothing befor ro-usa.

Respiratory To pravent imitation a well fitted dust mask should be usad (this is not mcommended
whan exposura is close to the WES). A fine particulate half or full face respirator with an
offactive saal is recommended when airbomea concoantrations approach the WES (saction
8). If sanding, grinding, crushimg or cutting material contain sand, it is possible that the
silica dust WES will be excaeded hence a raspirator will be rguirad.

ES Additional Information
Alr monitoring to measure the ovarall amount of silica dust created at vanous positions on the worksite and the maimum leval
of workar axposure (given the use of dust control methods, respirators and other measures) should be carmied out on a regular
pasas or when new work mathods or aquipme ni is introdwced. Air monitoring can be camiad out by occupaticnal hygienists or
othar trained parsonnal.

9. Physical & Chemical Prope

|Appearance Powdar or fine granulas of varying colours
(Odour no cdour
pH no data
Vapour pressurns no data
Viscosity no data
Boiling point no data
Volatile materials no data
Freezing / meking point no data
g::;“biliw inscluble in watar
cific gravity / density no data
Flash point no data
Danger of axplosion no dafa
lAuto-ignition temperature no data
Upper & lower flammable limits  no dala
ICorrosivene ss non corrosiva
Page 3 of & Sand Products
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" Sand Products

Safety Data Sheet
WINSTONE

ABCGREBATES

10. Stability & Reactiv

Stabiliry Stablo

Conditions to be avoided Containers should be kapt dosad in order to avoid contamination. Awoid the creation of
dust.

Incompatible groups Mona known

Hazardous decomposition Maona known

products

Hazardous reactions Maona known

11. Toxicological Information

IF SWALLOWED: No adversa afiects anticipated undar normal usa conditions.

IF IN EYES: Fina dust may cause irritation when in direct contact.

IF ON SKIN: Mo adversa effects anticipated undar normal use conditions.

IF INHALED: Short term (acwia) silicosis can occur with one-off axposurs to extramaly high levals of fine crystalline silica
dust. Othar short tarm affects includa irritation, choking and difficulty breathing.

CHROMIC EFFECTS: This substanca doas contain tracas fina respirable crystalline silica. Crystalline silica inhalad in tha form
of quartz or crisiobalite from cccupational sourcas is carcinoganic to humans {(IARC Group 1). The carcinogenicity of silica is
related to long term (2.9., 10 years) inhalation of vary fina particulats (a.g., crushing of rock, sand blasting or dry cutting of
bricks/concrete). Carcinogenicity of silica appears linkad to developme nt of silicosis (sea systamatic below) followad by
complications and, eventually lung cancer. In addition to silicosis thans is some avidanca that axposurs fo respirabls
crysialline silica may be linked to sclarcderma and an increasad risk of kidney disaase.

Supporting Data

Acuen Oral Mot considarad acutoly toxic if swallowed.

Dermal Mot considared acuiely foxic by darmal contact.

Inhalked The substance is not considarad acwialy toxic if inhaled, howaver thara may be irritation
of the mspiratory tract if dust is inhaled. Short tarm (acute) silicosis (see “systemic”
below) can also occur with ona-off exposuras to extromaly high levels of fina crystalline
silica dust. Othar short term effects include imitation, choking and difficulty breathing.

Eye The mixtwra is not considared to be aneya imtant. Dust may be an aye imitant
(machanical imitation).

Skin Tha mixtura is not considared fo bo a skin irritant.

Chronic  Sensitisation Mo ingredie nt presant at concantrations = 0.1% is considered a sensitizar.
Mutagenicity Mo ingredient presant at concantrations = 0.1% is congsiderod a mutagan.
Carcinogenicity Tha dust rasulting from this product does contain crystalline silica. Crystalline silica

inhiakad in tha form of quartz or cristobalite from occupational sourcas is carcinoganic o
humans (IARC Group 1). Crystalline Silica tniggers & 7A classification (confirmad
carcinogan). Tha carcinogenicity of silica is relatad to long tarm .., 10 yaars)
inhalation of vary fine particulate {2.g., from sand blasting or dry cutting of quarz
containing substratos). Carcinogenicity of silica appears linkad to developmant of
silicosis (soe systamatic balow) followed by complications and, eventually lung cancer.

Reproductive / Mo ingredient prasant at concantrations = 0.1% is considerod a mproductiva or

Developmental deve lopmeantal feicant or have any effects on or via lactation.

Systemic The dust of this produdt is considerad to ba a targat organ toxicant, bacausa of tha

presance of crystalling silica. Crystalline silica friggers 6.9A classification if it is in tha
form of a fine respirable dust in an occupational (chronic axposure) satting. This is dus o
tha development of silicosis which can occur following exposura to extremely high kevals
of fina silica dust. Silicosis is a typa of pnaumoconiosis — a disoasa of the lung that
causes inflammation, scar tissua, kesions and fibrosis in the lung {alveolar). Symptoms
inclede shortmess of braath, cough, faver, loss of appetita and cyanosis (bluish skin).
Silicosis can occur following prolonged expesum (8.g., 10 years) io relativaly high levels
of fina crystalline silica dust.

Aggravation of Parsons with existing lung conditions may be at a higher nisk of further advarsa health

existing conditions  effects (as abova). Smaokars have an increased risk of lung cancer and silicosis.

Paga4ofe Sand Products
July 2010
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" Sand Products

Safety Data Sheet
WINSTONE

AGOREBATES

12. Ecological Data

£
|

This mixture is not considerad harmful or acotoxic.

Supporting Data
Aquatic Mo evidance of aquatic toxcy for any of the ingrdients prasent =19%.
Bioaccumulation Mo evidance of bioaccumulation
Degradability Mot applicable.
Soil Mo evidance of soil toxicity.
Terrestrial versbrate Mot considerad to be toxic towards tarrastrial verebrates
Terrestrial invertebrate Mo evidance of taxicity towards terrastrial imvertabratas.
Biocidal no data
13. Disposal Considerations
Restrictions Thara ara no product-spacific mstrictions, howevar, local coundl and sourca consant
conditions may apply, including require ments of trade wasta consonis.
Dizposal method Disposal of this product must comply with the Hazardous Substances (Disposal) Motice

2017 and the requiramea nis of the Resource Management Act for which approval should
be sought from the Ragional Authority. The substanca must be treated and therfora
rendared non-hazardous before discharge to the amvironmant.

Contaminated packaging Disposal of contaminaked packaging must comply with the Hazardous Substances
(Disposal) Motice 2017 clausa 12. Ensure that the package is renderad incapabile of
containimg any substanca and is disposed in a mannar that is consistont with tha
reguiromeanis of tha substanca it contained and the matorial of the packaga. If possible
reusa or recyclk packaging.

14. Transport Information
Land Transport Rule: Dangarous Goods 2005 - MZS 5433:2007
This micture is not considerad a dangerous good for trangport on land.

UN number: A Proper shipping name: MA
Class{es) A Packing group: MA
Precautions: A Hazchem code: 1T (recommendad)

15. Regulatory Information
This product is an approved substance under the Hazardous Substances and Mew Crganisms Act (HSNO). Approval coda:
HSR0o02545: Construction Products (Toxic [6.7A]) Group Standard 2017
All ingradiant appear on the NZIoC.

Specific Controls

Kay workplace requirements ara:

SDS To be available within 10 minutes in workplaces storing any quantity.

Imvaniony An inventory of all hazardows substancas must ba praparad and maintainad.

Packaging All hazardous substancas should be appropriately packaged including substances
that hawa been decanied, fransfarmad or manufactured for own use or have bean
suppliad

Laballing Mﬁ comply with the Hazardous Substancas (Labelling) Notica 2017.

Emargancy plan Requirad if = 1000kg iz stored.

Cartified handlar Mot requirad.

Tracking Mot requirad.

Bunding and secondary containmant  Required if = 1000kg is storad.

Signaga Reguirad if = 10000kg is stored.

Location complianca cartificatn Mot raquirad.

Flammable zone Mot reguirad.

Fira axtinguisher Mot requirad.

Mata: Tha above workplaca raquiramenis apply if only this particular substanca is prasent. Tha completa sot of controls for
a llocation will depand on the classification and total quantitias of othar substances prasant in that location.

Other Legislation

In Mew Zaaland, the usa of this product may comea under the Resourca Managament Act and Ragulaticns, the Health and

Safaty at Work Act 2015 and the Health and Safaty at Work (Ganeral Risk and Workplace Management) Regulations 2018,
local Council Rules and Regional Council Plans.

Page 5of & Sand Products
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Safety Data Sheel|
WINSTONE

ABGREBATES

16. Other Information

Abbreviations
Approval Construction Products (Toxic [8.7A]) Group Standard 2017, Conirols, EPA.

Approval Code WWwepa.gwinz

CAS Number Unigua Chamical Abstracts Sarvice Registry Mumbar

ECsn Ecotoxic Concantration $0% — conce niration in water which is fatal to 50% of a test
population {a.g. daphnia, fish specias)

EPA Emvironmental Protection Authority (Mew Zealand)

HAZCHEM Coda Emargency action code of numbars and latters that provide information to emargency
sarvicas, aspacially fire fightars

HSNO Hazardous Substances and Mew Crganisms (Act and Regulations)

IARC International Agency for Resaarch on Cancar

LEL Lowar Explosive Limit

LD Lethal Dosa 50% — dosa which is fatal to 50% of a fest population (usually rats).

LGCso Lethal Concentration 50% — concantration in air which is fatal to 50% of a test population
{usually rats)

MSDs (5DS5) Material Safety Cata Sheat {or Safety Data Sheat)

NZlaC Mow Zoaland Imvantory of Chamicals

STEL Short Term Exposure Limit - The maximum airborne concaniration of a chemical or
biclogical agont towhich a worker may ba axposad in any 15 minute pariod, provided the
TWA is not exceaded

TWA Tima Weighted Averaga — ganarally mfarmad to WES averaged ovar typical work day
{usually 8 hours)

LUEL Uppar Explosive Limit

UM Mumbar Unitad Mations Mumbar

WES Waorkplace Exposure Standard - The airborne concentration of a biclogical or chemical
agent to which a workar may be exposed during work hours (usually 8 hours, 5 days a
waak). Tha WES relatas to exposura that has baen measwrad by parsonal monitaring
uging procadures that gather air samples in the workar's braathing zona.

References

Data Unkezs otharwise statad comas from the EPA HSHO chamical classification information
databasa (CCID).

Controls EPA noticas, www.opa.govi.nz, Health and Salaty at Work (Hazardous Substances)
Ragulations 2017, www_lagislation_govt.nz

WES The latest NZ Waorkplace Exposura Standards, published by WokSale NZ and available
on their wab site — www worksala govt.nz.

. EU ECHA, ingredients SDS's, ChemiDplus, NIGCNAS report on crystalling silica,

Other References: Worksafe rapornt on crystalling silica

Review

Dawe Reason for Review

July 2019 NA — new SOS

Di=claimer

Thiz 505 was prepared by Diatachem LTD and is basad on our cument stas of knowledge, including isormation obtsined from suppliers. The SDS & given in good faith
and consiiuies a guideling (not @ guaraniee of safety). The leved of sk each substance poses is relevant o is properties (35 summartsed in e 505) AND HOW THE
SUBSTANCE 15 USED. Whike guidelines are given for personal protective equipment, such precausions must be relevant 1o Te use. The likely HSNO dassifications, ane
krsed on our expenence, EPA Guidslines and intemational classfiations. A compiance record is availabie on requiest. This 505 s copyright Datachem and must not be
copied, edited or used for other Tian intended purpose. To contact the SO5 author, email infy@datachem.oo.nz or Ehone: [D9) %40 30 50

X
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International Ambient Criteria for RCS

US Department of Labor 2024 Review of RCS Criteria

Table 55: Health benchmark levels for respirable crystalline silica in ambient air.

Reference Vot (0
Health effect of exposure -
Agency . or short-term Reference
interest level/health (s)°
benchmark®
3 ug/m?’ California
California Air Resources Board Silicosis measured L
a5 PM4 OEHHA (2005)
3 pg/m?
New Jersey Department of I New lersey DEP
. . Silicosis measured L
Environmental Protection (DEP) 25 PM10 (2009)
0.06 3 New York State
New York Department of I ug/m ew York State
Environmental Conservation Silicosis measured L (December
; as PM10 2011a,b)
47.0 pg/m? 5
Lung inflammation measured (l.hr)
as PM10
- 3
Texas Commission on Environmental Silicosis igaigljf::d L TCEQ (2009,
Quality (TCEQ) 'as., PMii 2011b)
0.27 pg/m?
Cancer measured L
as PM4
Table 55: Health benchmark levels for respirable crystalline silica in ambient air.
Reference
Long-term (L
Health effect of exposure : (L
Agency . or short-term Reference
interest level/health (5)°
benchmark®
3
U.S. EPA Silicosis 3 ‘fmo @ L EPA (1996)
0.12 pg/m? Vermont
Vermont Department of e e/
Environmental Conservation Silicosis measured L (December
; as PM10 2003a,h)

health benchmark.

a. Reference exposures levels and health benchmarks are used by air pollution agencies to establish an acceptable level of
exposure to an air pollutant for the public. Some agencies use them to set an ambient air standard that is not to be
exceeded, while other agencies use them as guidelines and evaluate permitted emissions to minimize exposures to the
extent possible, but sources may still be permitted if their impact is estimated to exceed the reference exposure level or

b. Long-term reference values and health benchmarks are most often compared to annual average concentrations of air
pollutants. Averaging periods for short-term reference values and health benchmarks are indicated in the table.

Source: Adopted from WDNR (2011), Table 2, page 13.
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3-2  TCEQ, (2020)*’
[excerpt] — my emphasis

The Texas Commission on Environmental Quality (TCEQ) has developed health-based
air monitoring comparison values (AMCVs) for crystalline silica. These AMCVs are not
standards; they are guidelines that are protective of human health and welfare.
Health-based AMCVs are safe levels at which exposure is unlikely to result in adverse
health effects.

TCEQ has reviewed ambient air crystalline silica levels measured near aggregate
production operations (APOs) in various locations throughout the United States where
data are available. These data indicate that the contribution of crystalline silica from
these facilities to ambient levels of particulate matter and respirable crystalline silica
is negligible or minimal and that the levels generally are below the health-based
AMCVs for crystalline silica developed by the TCEQ.

For respirable crystalline silica (PMa), the 24-hour AMCV is 24 ug/m3, and the long-
term AMCV is 0.27 pg/m3. In urban areas throughout the United States, average
annual ambient air concentrations of crystalline silica in PM35 and in PM1o were 0-1.9
pg/m?3and 0.3-5.0 pg/m?3, respectively. The range of respirable crystalline silica (PM4)
measured in samples collected for 24 or 48 hours near APOs ranged from 0 (many
samples were below the limit of detection) to 2.8 pg/m3. Levels of crystalline silica in
PM1o near APOs were higher, as these measurements include larger particles that are
not respirable and will not reach into the human lung.

When compared to TCEQ's AMCVs for crystalline silica, the ambient air concentrations
of crystalline silica near APOs are generally not likely to cause acute or chronic adverse
health effects and are not associated with silicosis.

37 Texas Commission on Environmental Quality, (2020). Crystalline Silica. Ambient Air Monitoring and Evaluation of
Community Health Impacts Near Aggregate Production Operations. Toxicology, Risk Assessment, And Research
Division. December. [Online]
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Attachment 3 Recommendations and Suggested Amendments to

Proposed Air Quality Consent Conditions

SCHEDULE 1 — GENERAL CONDITIONS

Doc # 31591302

Trigger Action Response Plan

| recommend inserting a condition requiring that:

X.

All dust generating activities on site shall cease in the event that:

(i) the 1-hour trigger for wind speed (as measured on the meteorological
station); and/or

(ii)  the1-hourtrigger for PM1o (as measured on the calibrated optical sensors)

are exceeded for more than 3-hours continuously, or

(iii) the 24-hour trigger for PM1o (as measured on the approved method

instruments) is exceeded.

Dust generating activities may only recommence once the trigger levels are no
longer exceeded unless an investigation has been undertaken to determine
that the consent holder is not the cause of the exceedance(s).

| concur with proposed Condition 22 for a Dust Management Plan noting only:

| recommend adding a speed limit of 15 km/hr on haul roads and 10 km/hr on
the pit floor.

With respect to condition 22(d), | reiterate my recommendation for
consideration of pit excavation instead of a benched exposed open face quarry
to better manage the generation and mitigation of fugitive dust.

| recommend amending 22(g) as follows:
o Procedures for managing dust risk outside of standard working hours
e.g. weekends including (but not limited to) ensuring that water trucks
are available and used outside standard working hours;

| recommend the dust monitoring triggers and monitoring requirements be
included in the consent itself and not relegated to a second-order document
(i.e. the dust management plan). Accordingly, | recommend deleting condition
22(k) and (i).

AIR QUALITY AND HEALTH EVIDENCE LOU WICKHAM(11041063.1)
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| further recommend deleting Conditions 25 — 29 of the draft Land Use Consent
(Meteorological Monitoring, Dust Monitoring) and inserting the following instead
(shown using tracked changes).

Meteorological and PM1o monitoring

25A. Within three months of the commencement of this consent the consent
holder shall install and maintain a meteorological station on site, in a position
that accurately records both wind direction and wind speed and continuously
measures both wind direction and wind speed using an ultrasonic
anemometer or equivalent device. The device measuring and recording wind
direction and speed, shall:

a. Belocated and operated in accordance with the requirements of AS/NZS
3580.14-2014 (Methods for sampling and analysis of ambient air — Part
14 Meteorological monitoring for ambient air quality monitoring
applications), where practicable; and

b. Be connected to a recording device that logs 10-minute average wind
speeds and directions (using vector averaging of wind direction).

c. The wind speed and direction sensor(s) must be mounted 10 metres
above natural ground level, and at least 30 metres from any buildings or
tall trees or hedgerows.

d. Asfar as practicable, comply with the following minimum specifications:
i For wind speed: operating range 0.5 to 30 m/s; starting threshold
<0.5 m/s; accuracy +/-0.2m/s; resolution <0.2m/s; data sampling
frequency 5s.
ii. For wind direction: operating range 0 to 360 degrees; accuracy +/-
3 degrees; minimum number of data samples >60 for scalar/vector
means, >360 for sigma theta.

e. The meteorological monitoring results shall be continuously recorded
using an electronic data logging system. The results shall be available to
the consent holder and the public in real time, and via download, and the
logging system shall be able to send alerts for exceedance of trigger levels
to the consent holder via text message.

f. The consent holder shall record the meteorological conditions in such a
form that they can inform investigations into exceedance of dust triggers
or dust complaints and retain this information in the form of an electronic
record for the duration of this resource consent.

26A. Within three months of the commencement of this consent the consent holder
shall install, operate and maintain monitoring instruments for the duration of
consent to provide real time PMig monitoring of operations and take action if
the following trigger limits are exceeded:

AIR QUALITY AND HEALTH EVIDENCE LOU WICKHAM(11041063.1)
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a. 100 pg/m?3 PM1g as a 1-hour average (Calibrated Methods)

b. 50 ug/m?3 PM1g as a 24-hour average (Approved Methods)

c. 5.0 m/s wind speed as a 1-hour average.

27A. Monitoring instruments shall:

a. Be placed in locations to be determined in consultation with Council
staff and suitably qualified air quality specialists that will provide
representative data for:

i. the northern boundary with 42 French Pass Road; and

ii. the western boundary with 41 Newcombe Road.

b. For PMip be either:

i. an Approved Method compliant with Schedule 2 of the NESAQ
or equivalent as demonstrated through AS 3580.9.17-2018 or
EN 12341:2014; OR

ii. a Calibrated Method that demonstrates a good correlation
(R2>0.8) with an Approved Method over the 24-hour period and
employs a heated sample inlet to a2 minimum of 10 degrees
above ambient temperature to reduce the effect of moisture.

c. Meet good practice minimum requirements for measuring wind speed,
wind direction, rainfall and temperature in accordance with AS/NZS
3580:14-2014 (Methods for sampling and analysis of ambient air — Part
14: Meteorological monitoring for ambient air gquality monitoring
applications) and MfE 2009.38

d. Be telemetered with alarms set to the trigger levels in Condition 26A.

e. Be installed, commissioned, operated, serviced and maintained in
accordance with the manufacturer’s instructions and any appropriate
standards including relevant Ministry for the Environment Good
Practice Guides

f. Provide a minimum of 85% validated data.

28. PMjio measured using Approved Methods shall not exceed 50 ug/m?3 PMyo as a
24-hour average with one permitted exceedance in any 12-month period.

38 Ministry for the Environment, 2009. Good Practice for Air Quality Monitoring and Data Management 2009.
Wellington. [Online]
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29.

42

PM 1o measured using Approved Methods shall not exceed 15 pug/m?3 PM1g as an

30.

31.

32.

annual average.

Should the limits set out in Conditions 26A, 28 and 29 be exceeded, an
investigation shall be completed by a SEQP to determine the cause of the
exceedance and identify actions or further mitigation measures to avoid further
exceedances. Any recommendations shall be included in a revised DMP.

The investigation report and revised DMP required by Condition 30 shall be
provided to WRC within 30 days of the exceedance being recorded.

H-Nnon-reference (Calibrated Method) monitoring equipment isprepesed;—the
eguiprmentshall be calibrated against a reference monitor (Approved Method)
over the period of at least 3-12 months to establish an appropriate k-factor.

In the event that Approved Methods for PMig monitoring are not adopted, |

recommend the inclusion of long-term monitoring for RCS as follows:

35A. The Consent Holder shall sample the air continuously for RCS as follows:

a) Respirable Crystalline Silica (RCS) shall be monitored continuously each
calendar month for respirable crystalline silica by using a PM4 cyclone onto
a 37mm PVC filter.

b) Upon the conclusion of the calendar month, the PVC filter will be removed
from the sampler and the cassette capped.

c) The sample shall be sent to an laboratory which has accreditation to
analyse the filters in accordance with either 1ISO 16258-1:2015 or NIOSH
7500.

d) One blank filter sample shall be sent to the accredited laboratory with
every 6 ambient samples collected.

e) The flow rate for the PM4 sampling specified in Condition 35A shall be
measured and recorded. If the flow rate changes by more than 10% of the
set value, the sample flow should be adjusted to maintain the correct flow
rate.

f) The sample inlet shall be heated to a minimum of 10 degrees above
ambient temperature to reduce the effect of moisture.
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MfE (2016c) notes that time lapse video “provides a simple method for visual
monitoring of dust-producing activities over extended periods of time. Its main
application is in identifying which activities on a site are in need of better dust control.
It provides a very strong visual aid for showing on-site staff where the sources of dust

are on-site, and how effective dust control is or is not”. Accordingly, | suggest:

35B.  The Consent Holder shall for the duration of the consent locate, install and
operate continuous video monitoring of the northern boundary of the site
bordering 42 French Pass Road, to inform investigations into exceedances of
the dust triggers and/or dust complaints. Video monitoring records shall be
kept for a minimum of 2 months.
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