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Background
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Formaldehyde as a Toxic Air
Contaminant

ldentified as a Toxic Air Contaminant In
1992

No level of exposure considered “safe”
— Damages DNA

Inhalation causes cancer In the region of
the throat behind the nose

Non-cancer effects



Carcinogenicity of Formaldehyde

 More evidence since 1992 listing in California

 |ARC Group 1 — Known Human Carcinogen
(2004)

— Sufficient evidence in humans for nasopharyngeal
cancers: “... Improbable that all of the positive
findings for nasopharyngeal cancer ... could be
explained by bias or unrecognized confounding
effects”

— Strong but not sufficient evidence for leukemia in
humans

— Sufficient evidence Iin animals



Carcinogenicity (Cont’d)

IJARC considered supporting animal
studies, including information on
mechanism of action

Studies demonstrate nasal cavity cancers
In rats from inhalation

Co-carcinogen by multiple routes
Damages DNA In animals and humans



Non-cancer Health Effects

e Occupational exposures induce asthma In
workers

— Sensitized individuals react at low levels

 Workplace exposures associated with significant
decrement in lung function, wheezing, shortness
of breath; respiratory, eye, nose and throat
Irritation, rhinitis

« Persistent irritation and cell damage in the nose
from long term workplace exposure (basis of
OEHHA chronic REL)



Formaldehyde Exposure: Asthma and
Lung Function Responses in Children

Some studies suggest:

« Higher risk of asthma in young children exposed
to higher formaldehyde levels in home

* Lung function decrements and increased lung
Inflammation in kids associated with
formaldehyde levels in the home, particularly for
asthmatic children

* Increased allergic propensity in children in
homes with increasing formaldehyde



Animal Models of Asthma

* In animal models of asthma, formaldehyde
causes:

— Bronchoconstriction and hyperactivity of
airways

— Increased airway resistance

— Enhanced response to allergens



Formaldehyde’s Unit Risk

 Formaldehyde Council’s petition to revise
OEHHA'’s URF for formaldehyde in 2002

« OEHHA evaluated petition material

« OEHHA'’s analysis reviewed by the
Scientific Review Panel for Toxic Air
Contaminants



Petition to Revisit Formaldehyde
Assessment Under TAC Process

* Evidence submitted with the petition does not
change determination that formaldehyde is a
carcinogen:

— OEHHA's Interpretation remains consistent
with IARC, USEPA and earlier OEHHA
evaluations

— No new evidence of a threshold provided

— Concerns about assumptions in CIIT dose-
response model



Scientific Review Panel’'s Analysis
of Petition

Assumptions strongly affect the inflection
point of the “hockey-stick” model

Allows for large differences in potency
estimates at low formaldehyde levels,
depending on model inputs

Additional analysis of assumptions In
model is needed

Recommended petition be denied




Summary

JARC classification — formaldehyde Is carcinogenic
to humans

Strong respiratory irritant — workers show
decrement in lung function, damage to nasal lining

Occupational asthma

Possible associations with allergy, lung function,
and asthma at environmental exposures

New data indicates health effects are greater than
previously documented



Composite Wood Characteristics

* \Wood pieces, particles, fibers, bonded
with resin

* Resin may contain formaldehyde

e Unreacted formaldehyde is released



Composite Wood Products

e Hardwood Plywood (HWPW)
 Particleboard (PB)
 Medium Density Fiberboard (MDF)



Formaldehyde Emissions from
Composite Wood Products

Hardwood plywood

- 240 tons per year
Particleboard

- 450 tons per year

Medium density fiberboard

-190 tons per year

Total of about 900 tons per year



Emission Sources

Manufacturing plants
Fabrication facilities
Home construction
Transport

Indoor air moving outside
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North American
Composite Wood Industry

- HWPW

— 2002 U.S. production: ~2.5 billion sq. feet
— No. of North American mills: 51

e PB
— 2002 U.S. production: ~5.4 billion sq. feet
— No. of North American mills: 40

e MDF
— 2002 U.S. production: ~2.4 billion sq. feet
— No. of North American mills: 26
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Hardwood Plywood
Manufacturing Process




Hardwood Plywood

Uses

Non-structural
paneling

eCabinets
eFurniture

*Engineered floors




Particleboard
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Particleboard




Particleboard

Uses:
«Cabinets
eCountertop core

*Floor
underlayment

eStore fixtures

*Shelving

eStair treads




MDF




Uses:

e Cabinets

e Furniture

 Moldings & trim

e Door skins
 Window components
e Shelving

e Engineered floors

e Speaker components




U.S. Emission Standards

United States

— Set in 1985 by U.S. Dept. of Housing and
Urban Development (HUD)

— Applies only to PB and HWPW in
manufactured homes

— Limits surface emissions

— High emission rate compared to Europe,
Australia, and Japan



International Emission Standards

e Lower than current U.S. standard

e Programs are fundamentally different;
not directly comparable

e Generally not emission caps



Need for Control

 U.S. HUD standard not protective

e Childhood risk (9 years)*: 23-63 cancer
cases per million

 Lifetime risk (70 years)*. 86-231 cancer
cases per million

* Based on total daily average formaldehyde exposure



Avallable Technologies




Resin Options

« Common Resins
— Urea-formaldehyde (UF)
— Phenol-formaldehyde (PF)
— Methylene Diisocyanate (MDI)
— Polyvinyl Acetate (PVA)
— Soy
 Emerging Resins
— MDI Hybrids, Tannin-based, other soy blends
— Modified UF resins — scavengers and blends



