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Options to improve ventilation

Security level: IN CONFIDENCE Date: 18 March 2024

To:

Hon Dr Shane Reti, Minister of Health

Purpose of report

1.

This briefing responds to a request from your Office following an aide-mémoire on the
current COVID-19 response (H2024035351 refers). It provides an overview of work
undertaken to date and options to improve ventilation for the purposes of reducing risk
of transmission of airborne pathogens. This report also highlights the co-benefits of
improved ventilation for other aspects of health and wellbeing. This report discloses all
relevant information and implications.

Summary

2.

Evidence on the importance of ventilation in indoor settings is now well established.
Benefits of improving ventilation to recommended levels include:

a. reducing risk of transmission of airborne pathogens
b. better cognitive function

c. lower exposure to pollutants associated with other conditions (such as certain
cancers and chronic respiratory conditions).

Based on reliable available evidence, it appears that many public indoor settings in New
Zealand are not well ventilated. With the exception of work to improve ventilation in
some hospitals, managed isolation and quarantine (MIQ) hotels, and schools in 2021 and
2022, there has been relatively little work done to improve ventilation from a general
public health perspective.

Further work on options for enhancing indoor ventilation as a control measure is
warranted, particularly in public buildings such as schools, libraries, workplaces, and
government facilities. There is also likely opportunity to further reduce the risks of
nosocomial airborne infections, including COVID-19, in hospitals.

Noting the current fiscal context, this briefing recommends an initial focus on providing
improved public information, and engagement with the health and transport sectors.
These actions can be undertaken within baseline funding, in the 2024 calendar year.

This briefing also outlines a range of other actions, wider in scope, that improve
ventilation which would either require additional funding, and/or significant involvement
from other agencies. If you are interested in these actions, we can provide a follow-up
briefing with further details of feasibility and cost estimates.
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Recommendations

We recommend you:

a)

b)

o)

Note that multiple New Zealand studies have indicated that ventilation
levels in indoor settings are frequently lower than recommended from a
public health perspective.

Note that research studies have also shown that it is often possible to
improve ventilation in these settings using existing infrastructure without
significant additional cost.

Note that government agencies in Australia, the United Kingdom, and
the United States provide general public health guidance in relation to
recommended ventilation levels, and information on simple practical
ways that ventilation can be improved. The Australian Health Protection
Principals Committee has recently adopted indoor air quality as a priority

for guidance and policy development.

d) Note that the Ministry of Health plans to undertake the following activities to
support improved ventilation (Group A actions):

1.

update public information on ventilation from a public health
perspective, including recommended ventilation levels and simple,
practical tips on how to improve ventilation

support the Ministry of Education to update guidance to early
childhood education (ECE) centres

targeted engagement with higher risk settings/sectors, with an initial
focus on health and transport sectors.

e) Indicate if you would like a further briefing on any of the following potential

actions,

which would require additional funding and/or significant

involvement from other agencies (Group B actions).

4.

Investigate the costs and feasibility of working with willing
agencies/sectors to collect anonymised data to develop a better sense
of the relative risk profiles in different settings.

Investigate the costs and feasibility of commissioning an independent
agency to assess the various technologies available in New Zealand,
and produce a product guide/review.

Investigate the costs and feasibility of establishing a voluntary
standard for ventilation.

Investigate costs and feasibility of providing practical support to
higher risk settings — such as settings in the health, transport and
education sectors.

Work with relevant regulatory and/or accreditation agencies to
understand more about whether it would be feasible to consider
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updating and/or including more specific information on ventilation
and air purification, and if so, what the process would involve:

a. HealthCERT — in relation to Sector Guidance for Nga Paerewa
Health and Disability Services Standard

b. The Royal New Zealand College of General Practitioners quality
framework — in relation to Foundation and Cornerstone
programmes

c. New Zealand Transport Authority (NZTA) — in relation to the
Requirements for urban buses in New Zealand (the 'RUB’)

d. The Ministry of Business, Innovation and Employment — in
relation to updating the New Zealand standard “Ventilation for
Acceptable Indoor Air Quality” (4303:1990) (note this would
only affect new builds and is not retrospective in application).

Dr Andrew Old Hon Dr Shane Reti
Deputy Director-General of Health

Public Health Agency | Te Pou Hauora Minister of Health
Tamatanui

Date: 14/03/24 Date:
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Options to improve ventilation

Background

7.

On 13 February 2024, you received an aide-mémoire on the current response to COVID-
19 [H2024035351]. The aide-mémoire noted: "Evidence on the importance of ventilation
in indoor settings is now well established. Further work on options for enhancing indoor
ventilation as a control measure is warranted, particularly in public buildings such as
schools, libraries, workplaces and government facilities”.

Your Office requested further information on what the further work could involve, along
with a copy of the briefing on ventilation provided to the Minister for COVID-19
Response in December 2022 (H2022015972). This briefing (including the December 2022
briefing attached as Appendix 1) responds to that request.

Why is ventilation and/or air purification important from a public health perspective?

Many common pathogens are transmitted primarily via the air

9.

10.

It is now well understood that many common pathogens are transmitted primarily via
the air, and that most infections from these pathogens occur in indoor settings.
Pathogens primarily transmitted via the air include:

a. rubeola (measles)

b. SARS-CoV-2 (the virus that leads to COVID-19 infection)

c. respiratory syncytial virus (RSV)

d. rhinovirus (common cold)

e. seasonal influenza viruses

f.  varicella (chickenpox)

g. coxsackievirus (the most common cause of hand, foot, and mouth disease [HFMD])

Less common pathogens that are also primarily transmitted via the air include Middle
East Respiratory Syndrome (MERS) and mycobacterium tuberculosis (TB).

How does ventilation and/or air filtration reduce risk of transmission?

11.

12.

Indoor settings with adequate ventilation and/or air purification limit the risk that
pathogens will be transmitted from a person who is infectious to others present in that
setting.

The interventions and the ways of measuring the adequacy of the ventilation depend on
the type of ventilation:

a. natural ventilation — involves bringing fresh outdoor air into an indoor space, via
openings such as windows, doors, or air vents. Interventions involve opening
windows or doors to ensure that indoor air is replaced with fresh outdoor air at an
appropriate rate. Natural ventilation is typically reliant on the person or people in
charge of that setting taking action, whether that be opening and closing windows.
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b. mechanical ventilation (for example, via a centralised heating, ventilation and
air conditioning (HVAC) system or an individual local air conditioning unit) -
mechanical ventilation replaces or dilutes indoor air with outside air using
mechanical equipment. Most HVAC systems also have a filter (HEPA or Minimum
Efficiency Reporting Value [MERV]), which filter contaminants including pathogens.
Interventions involve ensuring the mechanical system is regularly serviced, that
filters are upgraded where possible, increasing the proportion of outdoor air where
possible, and ensuring that the system is appropriate for the nature of the setting.

13. Air purification can be used to support ventilation. The two primary methods of air
purification are filtration, to remove pathogens, or methods of sterilisation by
inactivating the pathogens. Portable air cleaners (PACs) with high efficiency particulate
air (HEPA) filters clean the air within the room of impurities. Air purifiers are most useful
in spaces which are not mechanically or naturally ventilated and are used intermittently,
or where existing ventilation is insufficient. Ultra-violet light can be used to inactivate
viruses and bacteria without removing them from the air.

What level of ventilation is recommended in naturally ventilated settings?

14. The level of carbon dioxide (CO>) in a naturally ventilated indoor setting is a reliable
proxy measure for the adequacy of ventilation. When people breathe, they exhale
CO, and the level of CO; in the room will increase. In a poorly ventilated room, CO; will
remain in the room for longer, building up to higher levels.

15. Outdoor air currently has a CO; level of approximately 420 parts per million (ppm). In
indoor settings, it is generally recommended that CO; levels of 800 ppm or below
indicate that a setting is adequately ventilated. The United States Centers for Disease
Control (CDC) recommends that “readings above 800 ppm suggest that you may need
to bring more fresh, outdoor air into the space”.! The Health and Safety Executive (HSE)
in the United Kingdom (UK) recommends 1,000 ppm as acceptable, with levels
consistently higher than 1,500 ppm indicating poor ventilation.? The New Zealand
Ministry of Education (MoE) has advised schools that 800 ppm is considered well-
ventilated, and recommends schools take action if CO; levels stay above 800 ppm for an
hour or more.?

What level of ventilation is recommended in mechanically ventilated settings?

16. The CDC recommends aiming for at least 5 air changes per hour (ACH), and upgrading
to MERV-13 filters (filters have ratings from 1-20, with higher numbers indicating that
the filter can block a greater percentage of airborne particles).*

17. The UK HSE's Approved Code of Practice recommends that “the fresh-air supply rate
should not normally fall below 5 to 8 litres per second, per person (L/s/person ). A value
of 10 litres per second per person is recommended in many guides as a suitable value

for most commercial buildings”.

The risk profile of a setting is dependent on factors relating to the occupants, the setting itself, and the
broader community

18. The overall risk profile of an indoor public setting or workplace is a combination of
factors associated with the occupants (number, vulnerability, activity), the setting itself
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19.

20.

(physical factors, ventilation adequacy, and other control measures in use), and the
broader community (pathogens circulating, community prevalence, other control
measures in use). Appendix 2 contains further details of the components of each of
these factors.

As an example, health care settings can be at particularly high risk during periods of high
prevalence of sickness in the community due to airborne pathogens, as the occupants
are often more vulnerable than people in other settings. In this context, adequate
ventilation in combination with other control measures such as mask use, and use of
negative pressure rooms are vital. Health New Zealand - Te Whatu Ora (Health NZ)
expects to have data on hospital-acquired infections due to COVID-19 in the coming
month. In September 2023, the Australasian Health Infrastructure Alliance released a
guide for Pandemic Preparedness, which includes ventilation standards.® The guide
stipulates that the planning principles should be considered for both new build and
refurbishment work.

Individuals often have very limited control over ventilation in the public indoor settings
and workplaces, and are reliant on those in control of the setting (employees and/or
persons conducting a business or undertaking [PCBUs]) to ensure that the ventilation is
adequate. As with other public health issues, a multi-level approach is required: helping
and enabling individuals to do what they can to reduce risk, but also supporting
systemic change.

What are the costs and benefits of improving ventilation?

21.

22.

23.

For indoor settings with either natural or mechanical ventilation, it is generally possible
to improve ventilation by using simple measures without making structural changes to
those systems.

The cost/benefit profile of improvements to ventilation will vary depending on multiple
factors, specific to each situation. Examples of factors include:

a. therisk profile of that setting (occupants, setting, broader community — see
paragraph 18 and appendix 2)

b. the cost of making the improvement
c. the relative gain by making the improvement.

However, in general terms, improvements to ventilation in poorly ventilated settings are
associated with a number of benefits, including:

a. reduced level of sickness-related absence, for example:

i. a UK study involving 10 schools that were provided with HEPA air purifiers in
all classrooms found that absences due to COVID-19 decreased by 20%’

ii. a study involving 409 traditional and 25 portable classrooms from 22 schools
in the United States found that 45% of classrooms had short-term CO:
concentrations above 1000 ppm, which was associated with a 10-20% increase
in student absence®

iii. a study based on 162 primary school classrooms in California, across 2 years,
demonstrated an increase in ventilation by 1 L/s/person resulted in a 1.6%
reduction in illness-related absences®
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iv. a study involving 144 classrooms with mechanical ventilation in 31 schools in
the United States, over a 2-year period, found a significant association
between annual illness-related absence rates and classroom ventilation rates;
each 1L/s/person increase in ventilation rate was associated with a decrease of
5.59 days with absences per year (0.15% increase in annual daily attendance
rate)'°

v. the Royal College of Engineers in the United Kingdom reported that the cost of
seasonal disease costs the country £8 billion a year, but that improved
ventilation could minimise transmission, reduce the number of people
infected, save lives, and reduce the societal impact"’

b. improved cognition — for example:

i. a study involving 70 primary school classrooms in the United States found a
statistically significant association between ventilation rates and standardised
test scores for mathematics'.

24. High CO; and low natural ventilation have been associated with increased levels of
pathogens in the air, for example:

a. astudy of 241 indoor air samples from 21 community settings in Belgium for
common pathogens found on average 3.9 pathogens per sample, and 85% of
samples tested positive for at least one pathogen; high CO; and low natural
ventilation were independent risk factors for detection.

25. Where it is not possible to ventilate (or sufficiently and reliably ventilate) an indoor space
with fresh air, use of mechanical ventilation and/or HEPA air purifiers can have the added
benefit of reducing the level of pollutants in the air.

26. Investing in good ventilation and/or air filtration can also help to prepare for future
outbreaks and/or pandemics, as several of the pathogens most likely to lead to
outbreaks or pandemics are largely transmitted via the air.

What is known about the adequacy of ventilation in public indoor settings
in New Zealand?

Available data suggests that many public indoor spaces in New Zealand have poorer ventilation than
recommended

27. Multiple studies in a range of public indoor settings in New Zealand have indicated that
ventilation in indoor settings is frequently lower than recommended:

a. a 2019 PhD thesis study of early childhood education centres in Auckland found that
mean CO; levels in 75% of sleep rooms monitored exceeded the American Society
of Heating, Refrigerating and Air-conditioning Engineers (ASHRAE) and Ministry of
Education guidelines™

b. a winter 2022 study of 6 early childhood education (ECE) centres in Taranaki in June
and July 2022 found high levels of CO; (over 1,500ppm) in 4 out of the 6 centres; 2
out of the 4 sleep rooms with high CO; levels did not have windows able to be
opened but the remaining rooms either had windows or sliding doors that could be
opened™
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c. inlate 2021, MoE established a Ventilation Technical Advisory Group, with air quality,
engineering, and architectural experts from universities, crown research institutes,
and government agencies. MoE commissioned a number of studies surveying both
ventilation levels and effects of various interventions to improve ventilation in
schools, and early childhood education centres.'® The initial study (which did not
involve any intervention) found that 31% of observed teaching periods had poor
ventilation (sustained CO; levels above 1500 ppm), but that the likelihood of high
levels was greatly reduced when windows and/or doors were open'’

d. in 2022, the University of Auckland found high levels of CO, on buses compared to
other publicly used indoor environments, and highlighted concerns about increased
risk of viral transmission'®

e. in 2023, Greater Wellington Regional Council (GWRC) commissioned 2 studies
considering on-board bus air quality:

i. an initial pilot study by Air Matters Ltd tracked CO; levels on Metlink buses and
found that sustained elevated levels of CO, (above 1500 ppm) were found on
22% of monitored trips (ie bus runs, not passenger trips). CO; levels were
particularly elevated when passenger levels were high, and on the upper deck
of double decker buses. The study noted that there is “no national policy or
regulation for acceptable CO; levels for public transport environment and no
ventilation specifications in the ‘Requirements for Urban Buses'. Public health
advice is required to determine whether measured CO: levels pose a risk to
passenger health.”™

ii. the second study by the National Institute of Water and Atmospheric Research
(NIWA) looked at the impact of changing ventilation on a double-decker bus,
in response to the findings of the pilot study. This study compared results in
the full recirculation and fresh air mode (10% intake), and found that the
maximum total number of passengers was a strong predictor of maximum CO;
levels on both decks in both modes. Introducing fresh air reduced CO; levels
during the bus journey by approximately 60% compared to the recirculation
mode. The authors noted that not all buses currently in use have the ability to
modify the level of fresh air intake.?

28. In summary, many of the ECE centres, schools, and bus settings studied had poor
ventilation (sustained levels above 1500 ppm) for a significant proportion of occupied
periods. However, for at least a proportion of settings, the risk was able to be
significantly reduced using existing infrastructure, without significant additional cost.
This action was reliant on the individual in charge of that setting (teachers and bus
drivers) being aware of the risk, the mitigation, and being practically able to implement
it.

On the domestic side, there has been significant work in recent years to improve ventilation in rental
properties

29. There has been significant work done to improve the extent to which rental housing is
able to be ventilated, in an effort to reduce mould, dampness, and associated health
effects for people living in rental properties. Specifically, the Healthy Homes ventilation
standard, which became a requirement in 2021, requires that all habitable rooms in a
rental property must have at least one window, door, or skylight which opens to the
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outside and can be fixed in the open position; and that all kitchens and bathrooms must
either have an extractor fan that vents air to the outside or a continuous mechanical
ventilation that meets certain criteria.

However, relatively limited work has been undertaken to date to improve ventilation in public indoor
spaces from a public health perspective in New Zealand

30. However, compared to other jurisdictions, relatively little work has been undertaken to
date to improve ventilation in public settings. The 3 areas that have had the most
experience to date in using ventilation to reduce risk of transmission are:

a. education (state and integrated schools) — in 2022, MoE distributed more than
12,500 portable CO, monitors and 13,000 portable air cleaners to state and state-
integrated schools to support them with good ventilation, as part of the COVID-19
response. These devices were provided at no cost to the schools

b. MIQ hotels — a substantial programme of modification of almost every MIQ hotel
was required to bring them up to current standards

c. some public hospitals received funding for ventilation improvements, as part of the
COVID-19 response.

31. In December 2022, the Ministry of Health provided a briefing on options to improve
ventilation to the Minister for COVID-19 Response. Further action following this work
was paused following changes to funding available for the COVID-19 response.

32. In May 2023, Greater Wellington Regional Council (GWRC) wrote to the Ministry of
Health requesting public health advice on recommended CO; levels on buses, attaching
a copy of a study they had commissioned on CO; levels on Metlink buses at different
times and under different conditions (referred to in paragraph 27(e)). The Ministry of
Health responded that an update to the guidance on the website was planned by the
end of the year, however this has work has been delayed.

33. In the latter part of 2023, MoE approached the Ministry of Health, seeking input on
guidance to early childhood education centres in relation to ventilation. This response is
also on hold until the guidance on the website is able to be updated.

34, At the end of March 2024, the Ministry of Health expects to receive the final report of a
study led by NIWA which aims to understand how risk of COVID-19 infection in buildings
occupied by particularly vulnerable people (young children and the elderly) can be
reduced by implementing low-cost options to improve ventilation. The study focused on
Maori and Pacific Island communities, including medical centres, churches, various
community hubs and youth centres, along with a longer term case study involving a
marae. One of the study outputs is "reproducible guidance and processes to improve
ventilation for all sectors of New Zealand society”.?' This guidance will be used to update
public information regarding ventilation on the Ministry of Health and Health Ed
websites.

35. New Zealand does not currently have detailed guidance or specification of
recommended ventilation levels from a public health perspective. Appendix 3 provides
examples of guidance from other jurisdictions and international agencies in relation to
ventilation.
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What are the roles and interests of other government agencies in relation to ventilation?

36.
relation to ventilation.

Table 1 below outlines the nature of other government agencies roles and interests in

Table 1: Agency interests and levers in relation to ventilation

Nature of interest

Levers

Ministry of Business, Innovation and Em

ployment (MBIE)

As steward for the built
environment regulatory system,
MBIE has an interest from the
perspective that ventilation
contributes to the structural
integrity, performance over time,
and efficiency of the built
environment.

MBIE also has a role in ensuring
that regulation on businesses is
proportionate.

Building Regulations 1992, clause G4 - which applies to new buildings,
states that spaces in buildings are to provide adequate ventilation
consistent with their maximum occupancy and intended use. Buildings
must comply with regulations at the time they are consented, there is
no obligation to maintain compliance if regulations are updated.

Acceptable Solutions and Verification Methods??

New Zealand Standard Ventilation for acceptable indoor air quality.
NZS 4303: 1990.2

Annual Building Warrant of Fitness - confirms that the owner has met
the legal requirements to maintain, inspect, and report on the
building's specified systems (as at time of consent).?*

WorkSafe

WorkSafe has an interest in
ventilation where it relates to
workplace health and safety.

Health and Safety at Work Act 2015 — section 36 outlines the primary
duty of care.?

Health and Safety at Work (General Risk and Workplace Management)
Regulations 2016 — clause 10 requires that PCBUs must ensure, so far
as is reasonably practicable, that there is suitable and

sufficient ventilation to enable workers to carry out work without risks
to health and safety.?6

Workplace Exposure Standards (WES) — provide guidelines for health
risk management however these are not applicable to the general
public. They are aimed at healthy working adults so set different levels
of 'acceptable’ exposure than for the general public e.g. via NZS
4303:1990. The recommended time-weighted average for healthy adult
workers for CO; is 5,000ppm or 9,000mg/m3. The short-term exposure
limit is 30,000ppm, or 54mg/m3.%7

It should be noted that the Building Regulations 1992, clause G4/NM1
cite the Workplace Exposure Standards 2019 as a method of verifying
"air purity’. However, in addition to these Standards not being
applicable to the general public as explained above, they are updated
by WorkSafe annually, so the 2019 version is out of date.?®

Ministry of Education (MoE)

MoE provides guidance to schools
in relation to ventilation, air
purification, and CO2 monitoring.

Indoor Air Quality and Thermal Comfort Guidelines®

Guidance to schools in relation to CO; levels.3?

37.

Other government agencies with significant operational activities involving members of

the public also have a role in relation to ventilation: Ministry of Justice, Department of
Corrections, Oranga Tamariki, New Zealand Customs Service, New Zealand Police, and
the Ministry of Social Development.

Briefing: H2024036633




38.

Several of these agencies were interviewed as part of the process of developing the
December 2022 briefing on ventilation. Agencies were generally aware of the issue and
benefits of ventilation, and had taken steps to improve it in the settings they were
responsible for. That is, settings where the State (a) legally requires that certain people
be present in a particular setting (such as prisons, courts, and schools) and (b) owned the
property. However, most agencies reported challenges in knowing what level of
ventilation and/or air purification was sufficient, and had practical challenges in both
identifying suitable solutions and implementing those solutions.

What is the view of the business sector towards ventilation?

39.

40.

Based on interviews conducted as part of the process of developing the earlier briefing
on ventilation in late 2022, interviewees from the private sector had mixed views and
interests in improving ventilation. While some interviewees had no interest in improving
ventilation, others were aware of the potential benefits (and/or risk), but unsure of what
to do in a practical sense, and unclear what ventilation levels would be sufficient for their
setting.

Interviewees from the private sector involved in the health sector (broadly defined) or
highly regulated sectors appeared to be more knowledgeable and willing to improve
ventilation than those from other sectors. However, similar to interviewees from the
public sector — many were unsure what level of ventilation was adequate, and how to
improve it (specifically navigating the range of available technology). Some were
concerned that if they monitored ventilation and found it to be inadequate, they would
be required to improve it, at what they thought could be significant cost.

What are the opportunities to improve ventilation in 2024?

This report outlines a different set of options and way forward to the December 2022 briefing

41.

42.

The December 2022 briefing on ventilation reflected the context and an assessment of
opportunities at that point in time. Further work on ventilation did not occur partly due
to a change in the funding context for COVID-19. The options included in this briefing
reflect the current context of prudent fiscal management and a need to focus effort
where the potential return will be greatest.

An additional feature of the current context is that officials from both MBIE and
WorkSafe have indicated that further work on ventilation for public health is not a
priority for their agency at this point in time. However, it is important to note that the
nature of these agencies’ interests in ventilation and ability to support improvement is
different to health. While MBIE is the steward of the building regulatory system, the
agency'’s ability to influence or enforce is largely limited to new builds. WorkSafe has
noted that from their perspective industrial air quality and extraction ventilation that
removes contaminants rather than dilutes the air (like natural or general ventilation) is
more likely to be a priority than indoor air quality or insufficient general ventilation.

Where would effort to improve be best targeted?

43.

Further work on options for enhancing indoor ventilation as a control measure is
warranted, particularly in public buildings such as schools, libraries, workplaces, and
government facilities.
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44, There remains a lot of ‘low hanging fruit’ for ventilation improvement, in that there is

currently:

a. limited public information or awareness on the health benefits of improving
ventilation, or the risks associated with poor ventilation

b. potential to improve ventilation in many settings for no or minimal additional cost

c. willingness and interest from some sectors (and individuals within others) in
improving ventilation.

45. Given the relatively low level of public awareness and knowledge about why ventilation
is important and how to improve it, an initial focus on improving public information is
recommended. As has been demonstrated in other jurisdictions in recent years, it is
possible to provide this type of information in a way that does not necessarily confer an
obligation on those responsible for public indoor settings and workplaces. This is a key
consideration given the context outlined in paragraph 41.

46. Options for improvement are outlined in table 2, and have been divided into 2 groups:

a. Group A: actions that can occur within baseline funding, and are likely able to be
progressed by the Ministry

b. Group B: actions that would require funding and/or significant involvement from
other agencies over a longer time period.

Table 2: Options for improving ventilation and/or air purification

e significant
involvement
from other
agencies

Group A: Update public information — update Ministry of Health and Health Ed website
Actions that can guidance relating to verlitllartlon with more pr.a_ctlc.al m}‘ormaﬂon to help people'to
er s know what level of ventilation and/or air purification is recommended, along with

TR simple practical tips on how to achieve it

baseline funding plep P '
Following the guidance update, support the Ministry of Education to update
guidance for ECEs in relation to ventilation (the Ministry of Education approached
the Ministry of Health seeking assistance to do this in the latter part of 2023,
following an internal report that identified it as a gap).
Undertake targeted engagement with higher risk settings/sectors (with an initial
focus on the health and education sectors) - to talk through the guidance and to
understand more about the barriers they face to implementing the guidance (for
example: primary care, hospitals, aged and disability-related residential care facilities,
schools, ECE centres).

Group B: Investigate the costs and feasibility of working with willing agencies/sectors to collect

Actithe itht ano.nymlsed data to develop a better sense of the relative risk profiles in different

- settings.
would require:
e funding Assist people who want to improve ventilation and/or air purification to
and/or navigate the technology options - investigate the costs and feasibility of

commissioning an independent agency (such as Consumer or NIWA) to assess the
various technologies available in New Zealand, and produce a product guide/review
to help those wishing to invest to have greater certainty regarding the
appropriateness and reliability of available products.

Investigate the costs and feasibility of establishing a voluntary standard (for
example, certification that a setting has [good ventilation and/or air filtration] of [X
for X% of the time] that people are present in the setting’, self-audit,
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gold/silver/bronze levels). This would assist those settings with good ventilation
and/or air purification to communicate this information to occupants/customers.

7. Provide practical support to higher risk settings - investigate the costs and
feasibility of funding assessments/CO, monitors/air purifiers in specified higher risk
settings (for example, settings in the health, transport and education sectors)
ensuring appropriate guidelines are used i.e. guidelines for the public on e.g. CO; and
particulates, not guidelines for workers (Workplace Exposure Standards).

Work with relevant regulatory and/or accreditation agencies to understand more
about the whether it would be feasible to consider updating and/or including more
specific information on ventilation and air purification, and if so, what the process
would involve:

8. HealthCERT - in relation to Sector Guidance for Nga Paerewa Health and Disability
Services Standard.?'

9. The Royal New Zealand College of General Practitioners quality framework —in
relation to Foundation and Cornerstone programmes.3?

10. New Zealand Transport Authority (NZTA) — in relation to the Requirements for urban
buses in New Zealand (the ‘RUB’).33

11. The Ministry of Business, Innovation and Employment — in relation to updating the
New Zealand standard “Ventilation for Acceptable Indoor Air Quality” (4303:1990)
please note this would only apply to new builds and is not retrospective in

application).34

Improving ventilation in settings with mechanical ventilation would have
the added benefit of improving indoor air quality

47. Exposure to indoor air quality is important as people spend most of their time in a
variety of indoor environments, including home, workplace, school, and commuting. This
is often the environment where vulnerable population groups (eg sick and older people)
spend the majority of their time. While their exposure to air pollutants is indoors, the
source of the pollutants are generated from both indoors and outdoors.

48. Indoor sources of pollution include heating and cooking appliances, open fires,
insulation materials, furniture, fabrics and furnishings, glues, cleaning products, other
consumer products, and various biological sources — for example, house dust mites,
fungi, and bacteria®.

49, There are challenges around identifying burden of disease within the indoor
environment due to the range of individual exposures to a variety of sources.

50. The 2021 World Health Organization (WHO) Air Quality Guidelines was published to
provide guidance on particulate matter (PM2.5 and PM10), nitrogen dioxide, ozone,
sulphur dioxide, and carbon monoxide. The guidelines are applicable to both outdoor
and indoor environments. In addition, there still exists the 2010 WHO Guidelines for
Indoor Air Quality: Selected Pollutants. This guideline was developed to provide
protection opportunities for public health from risks due to chemical pollutants
commonly found in indoor air®.

51. Australia (enHealth®) is finalising their strategic plan which identifies indoor air quality as
a high priority topic. Among other strategic indoor air quality projects they are looking
to:
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a. developing a national evidence base for indoor air quality
b. providing national guidance on air quality and health

c. linking air quality to climate change and health work.

Equity

52. A key benefit of ventilation is its potential use as a mechanism to enhance equity. This
occurs in 2 distinct ways:

a. ventilation generally occurs in the background and is not reliant on individual
behaviour, or access to information or other resources. This means that people who
are at higher risk of severe disease do not have to rely on the behaviour of others to
ensure their own safety in everyday settings.

b. Improvements to ventilation are a systemic mechanism for primary prevention — that
is, it reduces the risk of people getting infected in the first place. This is important,
given the acknowledged differential exposure to risk relating to sociodemographic

factors.
Next steps
53. The Ministry of Health plans to carry out the actions outlined in Group A in the 2024

calendar year.

54. Following your feedback on whether you would like further information on the costs and
feasibility of any of the actions in Group B, we will provide a further briefing to you. The
timing of this is dependent on the nature of the actions selected for further
investigation.

ENDS.
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Appendix 1: Options to improve ventilation as a systemic way to
manage COVID-19, 13 December 2022 (H2022015972)

[see attached file]

Appendix 2: Risk profile components

Risk components Possible factors to consider

Occupant factors e number of people in a setting

e vulnerability of people in a setting (eq. risk increases if sick
and/or frail elderly people present)

Use factors e the nature of the activity being undertaken (risk increases if
activity involves higher levels of aerosol formation)

¢ time period that people typically spend in the setting (risk
increases with longer dwell times)

Physical factors e the volume of indoor space in the setting
¢ the layout (risk higher in confined spaces than larger spaces)

Ventilation Settings where ventilation is largely or solely natural:
adequacy e |evel of natural ventilation
e reliability of natural ventilation

e CO; levels provide a proxy for the composite risk arising from
physical and use factors

Settings where ventilation is mechanical:

¢ type of mechanical ventilation system

o type of filter

e appropriate maintenance and servicing of system

e the appropriateness of the mechanical system for the physical
space and use (generally assessed in the number of air changes

per hour)
Other control e for example: guidance or requirements in relation to mask use
measures in use
Pathogens ¢ type of pathogens in circulation
- e likelihood that infection will have health impacts
o ¢ nature of health impacts (extent, and whether acute and/or
: .
= chronic)
£ Community e employee sick leave rates
£ prevalence
(¢]
o Other control o for example: vaccination levels, mask use, and case isolation

measures in use in
the community
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Appendix 3: Examples of ventilation guidance

New Zealand: Ministry of Education’

Carbon Dioxide (COz) monitoring

Monitoring CO2 levels is one way to quickly assess whether a space is well ventilated when it is
occupied. Elevated CO2 levels for a sustained period of time (e.g. over an hour or more) indicate that
fresh air isn’t flowing into a space quickly enough to meet the needs of the space’s occupants.

A space under 800ppm is considered well-ventilated and when levels start to climb above this level,
associated risk of airborne transmission of illnesses such as COVID-19 also begins to rise. We advise
schools to take action to improve ventilation if CO2 levels stay above 800ppm for an hour or more.
More detail about these actions is provided in the table below.

Sustained CO2 levels Actions to consider

Green @ Your space is well ventilated for its current number of occupants and their

level of activity, continue with the current approach.
Under 800ppm

Green @ Open windows more if this can be done while maintaining comfortable

indoor temperatures. Consider lowering the level of activity, briefly

800-1250ppm vacating the room and/or purging and refreshing the air in the space (a

“reboot”).
Amber @ Take further action to introduce more fresh air, for example:
1251-2000ppm « Open all windows and doors as much as possible, and whenever it is

practical to do so while maintaining comfortable indoor temperatures.

« Reboot the room by fully opening all windows and doors for a short
time (e.g. 5-10 minutes), preferably while vacating the room, to purge

and refresh the air in the space.

« Reduce the level of vigorous activity performed in the room or lower the

total occupancy.

« Consider using other protective measures such as face coverings and
increased physical distancing.

Red . If you have followed the above advice and still have persistent CO2 levels
over 2,000ppm for a sustained period of time (e.g. over the course of an
Over 2000ppm hour), or have very frequent CO2 peak levels exceeding 2,000ppm, please

contact your Ministry property advisor.

In addition, instigate at least four refresh breaks through the school day
where you reboot the room with all windows and doors open for a few

minutes, and preferably with the room unoccupied.
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USA: Centers for Disease Control and Prevention (CDC)?

Basic strategies
1. Maintain regularly as recommended by the manufacturer.
2. Change filters in your system regularly, according to the manufacturer’s instructions.

3. Ensure filters fit properly in the filter rack, so as little air as possible gets around the filters.

Enhanced strategies

1. Aim for 5 - Aim to deliver 5 or more air changes per hour (ACH) of clean air to rooms in your
building. This will help reduce the number of viral particles in the air. You may need to use a
combination of ventilation (air supply, filtration, and air treatment) strategies to reach this target.

2. Upgrade filters - Use filters rated MERV-13 or higher, whe