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I ESRC - Team & Purpose

o Established in 2019

» Fostering transdisciplinary industry engaged
research.

» Tackling waste and pollution challenges to
improve environmental outcomes in NZ.

 Collaborations with a broad range of
partners including:

* National and international universities, crown

research institutes, governments and industry Joanne Low, Shannon Wallis, Terri-Ann Berry, German
Hernandez, Yanina Purcell (Author’s own)




The Issues

Waste & Pollution




I Finding Practical Solutions

* Global challenges requires new research
and innovation

» degrading environments, climate change,
increasing greenhouse gas emissions.

« ESRC aims to respond to these challenges
through an economic, social and
environmental lens.

* Raising funds and finding partners to assist
with complex and often controversial
research is not easy.
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I Environmental Solutions Research Centre

0
« Centre application
e Office search
Research Research . L )
Associate & Administrat Ogo creation
Centre Manager (IRISEEERCE « Progress reports

— * Team management
: « Researching
Research Research » Teaching

Associate Associate * Supervising

* Maintaining a sense of humour!




I Funding Potential

Major non-specialized research funds:

« MBIE Endeavour Fund ($228 million)
« Royal Society Te Aparangi's Marsden Fund ($79 million)

Success rates?
« 10.2 - 13.3% of applications (MBIE, 2021, Royal Society, 2021).

Applied research?

» Certain funds welcome applied research however, approved
funding traditionally concentrated in areas such as the primary
industries.

“What is the use of a house if you haven't

Environmental research? got a tolerable planet to put it on?”
Henry David Thoreau

« 25% target for environmental focus (MBIE Endeavour Fund),

« Strongly competed by ecological and biosecurity research in NZ.




I Multidisciplinary Partnering

Environmental Solutions Research Centre

Fighting Waste and Pollution with Transdisciplinary Applied Research

Matauranga Biological Construction &
Maori Sciences Engineering
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Science Engineering Science
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Indoor Air Quality
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e Love that new furniture smell?

®PM10 (weekday)

« Some furniture's and kit oo
construction materials ‘off-gas ”
for up to 6-months after
installation.

 VOC sources

« Aerosols, cooking, drying hair,
painting, glues etc.

Domestic
Fire Usage

!

15

Peak Morning Traffic
Peak Evening Traffic

10

Hourly Average PM10 {(ug/m?3)

* Particulate matter sources

e Dust, solid fuel, moulds, 0
aerosols, cooking etc.

External PM measurements (2017) (Author’s own)




I |AQ Research

* Previous |IAQ Research: 200 .
* Unitec Study (2017) - IAQ testing of o mtene
identical timber-built unoccupied - = o-Xylene
. . . 300 m Ethylbenzene
homes with/without mechanical T m Ethyl Acetate
ventilation. 2 o hlorqatiene
5 200 Acetone
* Orewa Study (2019) - Thermal % o
performance and IAQ testing of g
unoccupied medium density houses. g 100
* HRV Study (2021) - Using low-cost . | I .
. 0 —
sensors to determine the effects of Tect Control Tect Control
home ventilation technologies on a Phase A (MVHR OFF) Phase B (MVHR ON)

va riety of IAQ markers Effect of mechanical ventilation on VOCs (2017) (Author’s own)




Unitec WISP
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e Future |IAQ Research: PM data from WISP prototype (Author’s own)

e Better health outcomes for vulnerable communities

 Air quality in public buildings - e.g. Marae




\Waste

Academic & Industrial
Partnerships

ESRC Team auditing on site (Authors Own)




I Construction & Demolition Waste

* Annual volume (2012) produced by 40
countries (across 6 continents) = 3 billion
tonnes (Akhtar & Sarmah, 2018)

* Plastic waste in construction:
« Of the global production, the Building and
Construction sector consumes: (Geyer et al., 2017)
« 69% of polyvinyl chloride (PVC) products, and
« 19% of all non-fibre plastics

o C&D waste contributes at least 25,000 tonnes to the
amount of plastic landfilled in Auckland annually.

Snowmanradio - English Wikipedia. (Original text:
snowmanradio) - Own work, CC BY-SA 3.0,

3516407

https://commons.wikimedia.org/w/index.php ?curid



C&D Plastic Waste Research

* Plastic Waste Minimisation Project

e =

» Auditing and categorising all plastic waste
from construction sites and where that waste
can go.

* Initial Results (type and stage)

* Polyethylene (PE) - 76%, Polyvinylchloride
(PVC) - 19%, Polypropylene (PP) - 3%.

* Construction Components 37%
 Building protection - 36%
» Packaging - 27%.

» Refuse, reduce, reuse, recycle PMCP - Plastic Audit (Author’s own)




I Research Impacts

o Offcuts back to the manufacturer * Mitre 10 Mega (Tradehub)

Option built where customers had to
choose to have materials wrapped and
packaged in plastics - 13,091 online trade
orders (over 12 months)

* Naylor Love
Training for staff: Waste awareness and on-
site attitudes

Re-useable options: Timber pack covers
‘ Reducing unnecessary packaging

Mitre 10 is working with industry bodies in

reducing unnecessary waste on building Resu It ?
sites.
- ‘ Please note: Some Timber and Panels are 97% - Unwrapped 1
| often wrapped in plastic for protection from
the weather and transport damage. 3% - Wrapped.

| @ NO -] do not wish these products to be
: 1 wrapped. Note: In the case of expected bad
weather the store will contact you with options.

YES - | want these products wrapped.

Naylor Love - Timber Pack Covers Mitre 10 - Tradehub Tickbox
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I Alternative Disposal

* Hazardous asbestos waste provides a large

volume of small contamination waste to landfill.

e Alternatives?

» Hazardous substances have potential to be
bioremediated providing we can develop
robust processes.

 MfE funded - bioremediation of asbestos




I Asbestos in NZ

e Asbestos - an "old-fashioned” environmental
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Asbestos expert shaves for awareness

.
CANCER SOCIETY “When I was a teenager, [
C O n a I I l I n a n - developed a hip condition that
esothelioma isa meant years of painful
M tricky word to operations and difficulty
pronounce but an walking.
important one to “I gained a lot of weight and
know. was withdrawn but I was

* Raising awareness:
« Community, especially DIY;

e Current and future students - Trades,
Construction, Engineering;

« Other countries, e.g., Malaysia, India, Indonesia,
Pacific Islands.

It's the name of the cancer
caused mainly by exposure to
asbestos.

It takes only a few asbestos
fibres to cause mesothelioma, a
cancer for which there is no
cure. Asbestos was widely used
in buildings in the 60s, 70s and
80s and can still be found in
many homes.

While it's safe when
undisturbed, New Zealanders’
love of DIY has expert Dr Terri-
Ann Berry worried that keen
renovators might be putting
themselves at risk.

Berry is so passionate about
the issue of the dangers of
asbestos, she has even shaved off
her waist-length blonde hair to
raise awareness.

“A lot of people think asbestos

Before, after and during Dr Terri-Ann Berry having her waist-
length blonde hair shaved off to raise awareness of dangers of
asbestos. Mesothelioma is a cancer caused mainly by exposure
to asbestos, and there is no cure.

constantly told how beautiful
my long blonde hair was. It
became my trademark and my
best asset.

“The night before the big
shave I was nervous - my
youngest child asked me if he
could have a kiss ‘with my hair
still on’ before bed, and this
made it worse!

“The next morning in the
shower I even said sorry and

goodbye to my hair. But, by then,

I was determined.

“I had decided to donate my
hair to make a wig for cancer
sufferers, and that gave me a
boost.”

Berry has surprised herself
with how much she loves her
new look.

“It’s cool and funky and I feel

BUIWDING W
DETERIORATION.
ACCIDENTAL FINDS

RAW ASBESTOS
HANDUNG

INSTAUATION OF
1SBESTOS PRODUCTS

4

(Data adapted from Landrigan, 1991)

Environmental Solutions
Research Centre



Academic &

Industrial
Partnerships

Pros & Cons




I Academic Funding Pros & Cons

Pros:
 Fairly successful - 43% (10)
 Funders are keen

e One fund leads to more funds Income Source Decision Timeframe
MfE - Waste Minimisation Fund
(Asbestos) Approved 2019-2022
Cons: o - ORANZ. ) Approved 2022-2023
« Templates - one size fits all MBlEaSEICd aste oolicat
. ; ndeavour pplication )
CN)eed Expert hjlp and advice (Asbostos) pending 2022-2026
* One-shot wonder ] - ~
. MfE - Plastic I.nnovat|on Fund Second Round 2022-2026
« Funding can be cancelled (Plastic Waste)

« Ongoing reporting is tiresome
» Cash contributions required




Industrial Partnerships - Pros

Pros:
) ZI\O Slt_rudCtured aﬁp_}l_liatlon process Income Source Decision Timeframe
« Applied researc
« One fund leads to more funds %Zsebrzgjsr)e Approved 2019-2020
* Reputation .
Mitre 10
« Less ongoing reporting (Plastic Waste) Approved 2022-2023
* Multiple applications Plastics NZ Abbroved 2022
. ngh impact (Plastic Waste) PP
. HRV

* Increased research potential (Air Quality) Approved 2021
* Oneto one - real people

Peop FIRY Pending 2022-2023

« 100% success! (Air Quality)




I Industrial Partnerships - Cons

Cons:

* Remaining impartial/robust
« Overheads

e« Exhaustion

A whole new world

SR ANCONNY

Constant communication

\ N [
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Constant reinforcement
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(All images Author’s own)




I Research Team Accomplishments

Asbestos Awareness Conference 2020:

« ESRC and Unitec hosted in collaboration with the New
Zealand Demolition and Asbestos Association

Building Out Waste Conference 2021:

e« ESRC and Unitec hosted in collaboration with the
Sustainable Business Network

RNZ, AM Show, Stuff, Herald 2019-2021:

* Asbestos bioremediation and construction waste issues.

Build Magazine, February 2022:

« Cutting plastic construction waste

Terri-Ann Berry, Annie Day, Linda Kestle & Julie Roberts
(Building Out Waste Conference 2021)




I Research Team Awards & Success

» Unitec Research Symposium 2020:

» Research with Impact Award - Winner

 Tamaki Makaurau Zero Waste Awards 2021:

« Community Collaboration - Highly Commended
(with Naylor Love, Mitre 10 and Auckland Council).

P —
Y COUrsonane.

* Innovation - Individual Nominee

* Mesothelioma Support and Asbestos
Awareness (MSAA) Trust 2022:

« Connect mesothelioma patients, family and carers;
raise awareness of mesothelioma amongst the
community and industry.

Mark Roberts, Terri-Ann Berry,

Annie Day & Linda Kestle
(Zero Waste Awards 2021)

Braving the Shave
(Coast FM, 2020)




Conclusions

ESRC:

» connected with industry, long-term collaborations;

* proven successes to actively address environmental
issues.

Industry funding has been a blessing

Thanks to our partners Junk Run, Unitec and Master Builders.
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* but highlighted the requirement for a new skill set.

Raising the profile (environmental concerns):
* meet other like-minded people from all sectors;

» strengthen chances of funding to achieve better
outcomes.

ESRC:

* dynamic but high pressure environment;

Aiming for 90% waste dlver‘5|on in New Lynn with Mitre 10, Junk e

Run, Benton Resldentlal Naylor Love;Auckland Council
Authers own) o :

* aim to develop into a nationally leading centre of
environmental and applied research.




I Thank You!

We would like to thank all of our
collaborators from both within and
external to Unitec, we couldn’t have
achieved this without you.

Environmental Solutions
Research Centre
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