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Mission: Encompassing a unique confluence of disciplines, Parsons’ School of
Constructed Environments nurtures tomorrow’s practitioners and quides them in designing
soclally just, environmentally regenerative, and innovative cities, buildings,
interiors, lighting, and products. We foster the skills, values, and vision vital to

creating more integrated, equitable, and delightful worlds.
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High Probability of Meeting 1.5° C
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Buildings = 39% of Global Carbon Emissions

Embodied Carbon

Operational Carbon

Global CO,e Emissions by Sector

*Data: Architecture 2030



Total Carbon Emissions of Global New Construction
2020-2050

Business as Usual
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Total Carbon Emissions of Global New Construction
2020-2050

High Performance Building
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Building Floor Area Additions by 2060 in Billions M2

*Data: Architecture 2030



Building Floor Area Additions by 2060 in Billions M2
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By 2060, the world is
projected to add 2.5
Trillion SF of buildings

Africa

*Data: Architecture 2030
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The 2023 update to the Planetary Boundaries






'Legacy of Modernism

1« Concrete, Steel, and Glass

* Carbon Intensive

e Linear / Extractive

 Global

* Environmental and Human Health Impacts
« Architect as Consumer



Biogenic and Geogenic Materials

* Plant and Earth Based Materials

* Low Carbon or Carbon Sequestering
* Renewable / Circular Life Cycles

* Local

* Regenerative and Healthful
 Architect Engaged in Material Cycles

'Legacy of Modernism

Concrete, Steel, and Glass

Carbon Intensive

Linear / Extractive

Global

Environmental and Human Health Impacts
Architect as Consumer


















1000 sf in 1950



2500 sf in 2020



Gypsum Board Asphalt Shingles Spray Foam Insulation

Heavy metals and toxic antimicrobials Petroleum derivatives, respiratory effects, skin cancer Isocyanates - asthma, cancer,
neurological and reproductive
effects
///
///
\ \ e
\ PRd
\\ \ -
\ \ -
\ \\ ///
\ | ///
\ _
\\ ///
\ V¢
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
4
/
/
/
/
/
/
/
/
/
ll
/ ’\
/ \\
/l K\ \\
/
I \ AN
/l \ \\
. \ \ . .
/ Carpeting \ Concrete \. Vinyl Tiles
| Organotins and phthalates \.  Fly ash, heavy metals \\ Chlorine, mercury,
| cancer, thyroid disease \ Respiratory effects \ asbestos, pvc’s, lead,
/

and arsenic









Vinyl Siding

IIIIIIIIIIIIIIIIIII —>

Furring

IIIIIIIIIIIIIIIII —>

House Wrap

IIIIIIIIIIIIIIIIIII —>

Rigid Insulation

IIIIIIIIIIIIIIIIIII —>

OSB Sheathing

IIIIIIIIIIIIIIIIIII —>

2 X 4 Framing

IIIIIIIIIIIIIIIIIII —>

Batt Insulation

IIIIIIIIIIIIIIIIIII —>

Gypsum Board

IIIIIIIIIIIIIIIIIII —>

Lightweight, thin, single-performing, multiple, hygienic layers
producing a strict binary between interior and exterior













































Princeton University 2022 RISD 2023

Ohio State University 2023 Toronto Metropolitan University 2023
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geographic groups, adjusted for potential confounders.
(b) Meta-regression model for mean total sperm count by fertility and
geographic groups, adjusted for potential confounders.

Levine, Hagai et al. “Temporal trends in sperm count: a systematic review and meta-regression
analysis.” Human reproduction update vol. 23,6 (2017): 646-659. doi:10.1093/humupd/dmx022



polycarbonate



Climate Change, Toxic Burden, Loss of Biodiversity
Interconnected Triple Planetary Crisis

“These issues are inseparabile....
to solve one, all of them must be addressed.”

chemsec.org 15 Nov 2022
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Winona Laduke, White Earth Reservation, USA




Louisville, Kentucky Petrochemical Plants, Baytown, Texas, USA, 2017, photo by Edward Burtynsky.

What if raw materials for future building products looked like this (field) instead of this (fuel refining plant)?



New Castle, Pennsylvania

What if new jobs and working conditions to make building materials involved agriculture?



Isohemp, Fernelmont, Belgium

What if building materials were regenerative and circular instead of business as usual?



New Castle, Pennsylvania

What if the renovation of affordable, healthy, energy efficient homes look like this?



Puglia, Italy

And what if the waste from building materials was 100% biodegradable and recyclable instead of filling our land with waste?



Parsons Healthy Materials Lab

The path to healthier people and planet
begins with healthy affordable homes.

Centering human health in design and construction
will change the future for everyone.

Established May 2015
Parsons School of Design | The New School | New York City



PARSONS HEALTHY MATERIALS LAB TEAM




Building healthy affordable housing
reduces toxics and embodied carbon
+ creates healthier lives for everyone.

1490 Southern Blvd, Bronx, NY. Bernheimer Architecture






US CHEMICAL REGULATIONS

86,000+ __,

chemicals

62,000 (99%)
chemicals were
“grandfathered” in
1976

only 250

tested

5 chemicals
(partially) restricted

Asbestos

PCBs

Dioxin
Chlorofluorocarbons
Hexavalent chromium
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PROBLEMATIC CHEMICALS IN BUILDING MATERIALS

. . Formaldehyde (preservative), Expedites
Polygtyreng (irerfmilne) 2 el e} the gluing grocégs - Curing a)genf
Carcinogen Asthmagen, Carcinogen

Arsenic (biocide), Wood Treatment -
Pesticide

Reproductive Toxicant

Phthalates (plasticizer)
Endocrine Disruptor

Bisphenol A (BPA) (plasticizer) I(?I:;I?(nl)ercr)g:;r:g;ictist)ilphenyl ethers (PBDE)
Endocrine Disruptor Endocrine Disruptor, Reproductive




PETROCHEMICAL BASED PLASTICS IN CONTEMPORARY CONSTRUCTION



MILLIONS OF INDUSTRIAL CHEMICALS IN OUR BODIES

A Chromatogram measures thousands (eventually millions) of chemicals in our body:
nutrients, consumer products, air, water, etc.

Dr. Robert Wright Center for Exposomic Research Mount Sinai

Internal Exposome:
Measure of Blood +
Urine

Will Aid In Diagnostics:
- Early diagnosis or
identify disease

- Predict speed of
disease progression



QUESTIONS TO ASK:

What is it made of? Material
How is it made? Health
Where is it made? Th|nk|ng

Does it require finishes?
How will it be installed?

Who will be exposed in use?
Where does it go at the end of its useful life?

Who is impacted throughout the lifecycle?



Paints Cover Most Interior Surfaces



Common Acrylic Latex Paint Begins as Fossil Fuels

N



What is in acrylic latex paint?

Mercedes Plessman, Parsons MFA ID ‘17



‘P[astiépaiﬁt?t:oﬁa;inghemicalsthat are
harmful to human health'suchas -
VOCs, APEs +PFAS. -~




PLASTICS EMISSIONS



PLASTIC PAINT



PLASTICS ARE NOW FOUND
IN HUMAN BLOOD



Comparison: Modern Acrylic Paint vs. Historic Limewash

Low VOC Flat Acrylic Paint*

INGREDIENTS:

Water (solvent)

Limestone; Calcium Carbonate (extender)

Vinyl Acetate, Polymer w/ N-Butyl Acrylate (binder) carcinogen

Titanium Dioxide (pigment) carcinogen

Kaolin Clay (extender)

Propylene Glycol (freeze/thaw stabilizer) endocrine disruptor
1,3-Pentanediol, 2,2,4-Trimethyl-Monoisobutyrate (coalescent) carcinogen
Hydroxyethyl Cellulose (thickener) endocrine disruptor

[talian Limewash, circa 600 AD*

INGREDIENTS:

Water (solvent)

Limestone; Calcium Carbonate (binder)
Polycarboxylic Acid, Sodium Salt (dispersant)
I[ron Oxide (pigments, optional)

Polyethylene Glycol Nonylphenyl Ether (surfactant) persistent bioaccumulative toxicant (PBT)

Polysiloxanes (defoamer)

Methylchloroisothiazolinone (preservative) mammalian toxicant
Polycarboxylic Acid, Sodium Salt (dispersant)

Polyurethane Based Associative Thickener (rheology modifier) carcinogen
2-(2-Butoxyethoxy)Ethanol (rheology modifier) developmental toxicant
Ammonium Hydroxide (pH buffer) respiratory toxicant

*Content based on Pharos Common Product Profile









Material Health Lens






HempLime



HEMP+LIME

100% Recyclable + Biodegradable
Regulates Indoor Humidity + Climate
Carbon Sink-Net Carbon Sequestering
Energy Efficient Insulation

Naturally Fire Resistant

Mold and Pest Resistant

100 years certified



HempLime Insulation
PA Hemp Home
New Castle, PA



Hemp Fiber Test Acres Program

DON Services, New Castle, PA
2019 Harvest



PA HEMP HOME

g PennState PENNSYLVANIA HOUSING
College of Engineering RESEARCH CENTER

HempLime Insulation
PA Hemp Home
New Castle, PA



Cameron Mcintosh of Americhanvre
filling small cavities by hand



MATERIAL PALETTE

Formaldehyde Free Plywood Engineered Wood Floors
Columbia Forest Products HempWood

Lime Plaster with Lime Wash Linseed Oil Paint
Limeworks.us Ottosson - Earth + Flax

Unglazed Colorbody Porcelain Tile

Daltile

Wool Carpet
Aronson’s Floor Coverings

Solid Granite
Precision Countertops



TESTING HEMP + HEALTHIER MATERIALS' IMPACT

Testing the Indoor Air
Quiality for VOCs,
Formaldehyde, PFAS
and other toxics

Sensors were installed
to test the energy
efficiency of the
HempLime wall system



RATIONALE FOR SPECIFIC SECTIONS OF PROPOSED APPENDIX Y
— HEMP-LIME (HEMPCRETE) CONSTRUCTION

SECTION AY101 - GENERAL: Hemp-lime is limited to use as a nonbearing, wall infill material. It
primarily functions as insulation and a substrate for finish. Until further seismic testing is done, hemp-lime
construction is restricted to use in Seismic Design Categories (SDCs) A, B, and C, except with an approved
engineered design. Engineering analysis based on structural and materials tests and accepted engineering
practice have determined hemp-lime’s safe prescriptive use in SDCs A, B, and C, within the limits of the IRC’s
structural provisions and this appendix. Testing reports, structural analysis, and other supporting documents
are available at: https://ushba.org/icc-supporting-documents/

SECTION AY102 - DEFINITIONS: Hemp-lime specific terms not found in the IRC are defined. Some
definitions are consistent with identical or related terms defined in IRC appendices AR — Light Straw-Clay
Construction, AS - Strawbale Construction, and AU - Cob Construction.

SECTION AY103 - HEMP-LIME CONSTRUCTION: Hemp-lime as a non-structural infill must
comply with the Figures in Section AY103 or an approved alternative. The four Figures show different locations
of the structural stud wall framing; interior, center, exterior, or double (interior and exterior). These Figures
indicate the IRC sections that the foundation, wall framing, floor, and roof/ceiling assembly must comply with,
unless otherwise stated in the appendix. They also identify code sections for other elements of a hemp-lime
wall. Hemp-lime infill is limited to densities within a range of 12.5 to 25 pcf. This range encompasses the
practical and commonly used hemp-lime densities.

SECTION AY104 - FINISHES: Hemp-lime infill requires vapor permeable finishes on the interior and
exterior of the wall. The finish is necessary to create an air barrier and the high vapor permeability is required
to allow vapor to move through the wall. As with many other building materials, hemp-lime infill must be
sufficiently dry before finishes are applied. Hemp-lime is most commonly finished with plaster. Plaster is best
applied directly to the hemp-lime infill.

SECTION AY105 - FIRE RESISTANCE: Hemp-lime is known for its fire-resistive properties through
tests in Europe. When structural members are surrounded by hemp-lime infill, it can protect them from fire.
However because ASTM E119 or UL263 tests have not yet been performed, a fire-resistance rating is not
included in this proposal.

SECTION AY106 - THERMAL PERFORMANCE: Hemp-lime walls provide we.. salanced thermal

performance, with a combination of low thermal conductivity, thermal mass, and hygrothermal effects.









Healthy Materials Lab centers

human health in design, construction,
and the production of materials

to change the future for everyone.

healthymaterialslab.org
@healthymaterialslab



Online Material Health Education

coursera

Free
Material Health
Courses


https://healthymaterialslab.org/learning-hub

Healthier Material Collection



https://healthymaterialslab.org/material-collections




Consultation + Demonstration Projects

NYCHA =170,000 Homes | Eliminate High VOC Paint PA Hemp Home used as Supportive documentation Determined By Design works with DCHA and others to
:Of ':g% proposed Hemp-lime Construction appendix create elevated healthy interirors and healhtier
or

guidelines for all homes


https://healthymaterialslab.org/projects/demonstrations

Free Public Events



https://healthymaterialslab.org/learning-hub/events-on-demand




Supply, Production, Distribution: Biomaterials
One Story

Setting the table

Ace McArleton (he/him), Co-CEO New Frameworks



The Plant: Heirloom Organic Wheat



The Farm: Aurora Farms

David and
Tom Kenyon,
6th & 7th
Generation
Settler
Farmers in
Charlotte, VT



The Food: Nitty Gritty Grains & Red Hen Baking



The Panels Team: Farm to Building



The Design Process: Panelization



The Custom Buildings: Panel-only

Image credit: Paul Lavold
(photographer)
Love|Schack (architect)



The Kit Buildings: Casitas



The Kit Buildings: Casitas




The People: Joy, Justice, Innovation, Creativity, Together



Drawdown Systems Solution

Removal of Emissions from
atmospheric CO,, manufacturing N ET
during growth and harvesting CARBON
Carbon Carbon STO RAGE
Drawdown Emissions

Natural systems + human engagement = net carbon storage



