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There is inadequate federal regulation 
to assure that consumer products  
are safe.
The 1976 federal Toxic substances and 
control act (Tosca) was intended to 
provide a framework for federal regula-
tion of  chemicals found to present an 
unreasonable risk of  injury to health or 
the environment. it was meant to en-
courage industry to develop adequate 
data with respect to the effect of  chem-
ical substances and mixtures on health 
and the environment. 
 The Task Force to Promote safer 
chemicals in consumer Products 
agrees with the U.s. Government ac-
countability office (Gao) and others 
that Tosca does not provide sufficient 
chemical safety data for public use by 
consumers, businesses and workers; is 
inadequate to ensure the safety of  
chemicals in commerce in the United 
states; and fails to create incentives to 
develop safer alternatives. even consid-

executive summary: Key conclusions

ering Tosca combined with the fed-
eral occupational safety and health 
act (osha), federal regulation fails to 
provide health and ecotoxicity informa-
tion regarding the safety of  chemicals 
that have the potential to harm workers 
and the public at large.

There are real concerns regarding 
pesticides found in consumer products. 
Pesticide products are registered by the 
ePa for use in the U.s. under the Fed-
eral insecticide, Fungicide and roden-
ticide act (FiFra) of  1972, and there 
are additional requirements for pesti-
cide safety testing and risk assessment 
under the 1996 Food Quality Protection 
act. nonetheless, shortcomings in the 
pesticide regulatory process still remain. 
There are flaws in the testing process 
for pesticide approval, and not all pes-
ticide-related consumer products are 
regulated under FiFra. Furthermore, 
pesticides must be used exactly as di-

rected on the label in order to prevent 
unintended human and environmental 
exposure. instructions for use, storage 
and disposal on many product labels are 
difficult to read and understand, and 
they are printed in very small type. im-
provements in pesticide label require-
ments are needed.

The health costs of toxic chemicals  
in consumer products are significant. 
Toxic chemicals in consumer products 
present significant risk of  adverse health 
consequences ranging from subtle  
cognitive development to chronic dis-
ease and premature death. The Task 
Force concludes that substantial human 
and societal costs of  disability, birth  
defects and disease, including health 
care, educational and employment- 
related costs, may be attributable to in-
creasing exposures to toxic chemicals. 
reducing or eliminating exposures to 
these chemicals by shifting to use of   
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Key Recommendations

Comprehensive Chemicals Policy

• Adopt and publicize a list of chemicals of high and moderate concern, 
based on inherent properties of concern (such as toxicity, persistence or 
bioaccumulation), identified on previously published lists by authoritative 
government or scientific bodies; 

• Establish the authority to require consumer product manufacturers to 
report which chemicals of high and moderate concern are present in   
their products, in what amounts and for what purpose;

• Develop a publicly accessible (web-based) database of readily available 
information that informs consumers about: the chemicals of high concern 
identified by the state; which products contain such chemicals; and 
actions consumers can take to purchase safer alternatives or reduce 
exposure; and

• Establish the authority to restrict the use of chemicals of high concern  
in consumer products when safer alternatives are available, effective  
and affordable.

Expanded Consumer and Retailer Education

• Secure adequate funding for Board of Pesticides Control for education  
and outreach, pesticide use tracking, and compliance visits (with man-
dated IPM requirements) to educational, governmental, commercial  
and institutional operations

• Expand the amount of information available on MSDS that are provided  
to state. county, and municipal organizations under the existing authority 
of the Board of Occupational Safety & Health. 

Maine Innovation Economy Advisory Board

With the State, consider supporting expanded efforts of the University of 
Maine System and private industry to become leaders in the field of Green 
Chemistry and the emerging potential of bio-based products.

technology will supply a demand that 
already exists on the part of  successful 
Maine businesses committed to sustain-
able materials, processes, and products. 
Becoming preeminent in the field of  
Green chemistry is a natural for this 
state and its businesses. 

safer alternatives may significantly reduce 
these costs.
 
Businesses want and need better 
information on the health impacts  
of chemicals in their workplace and  
in their products to help them create  
more sustainable workplaces and  
safer products.
lack of  comprehensive and standard-
ized information on the toxicity and 
ecotoxicity of  most chemicals has pre-
sented challenges for companies that 
have developed profitable lines of  safer 
consumer products. Material safety 
data sheets (Msds) are the most com-
mon available source of  chemical infor-
mation. The primary purpose of  an 
Msds is to communicate hazards and 
protective measures to workers, but, in 
the absence of  alternative resources, an 
Msds also serves as a major source of  
information for businesses wishing to 
produce safer products and institute 
safer processes. For consumers, an 
Msds can provide information on 
products. efforts to improve Msds 
would benefit many sectors.

The State of Maine leads by example: 
“environmentally preferable” is also 
proving effective and affordable. 
Maine’s government agencies are play-
ing a leadership role through purchas-
ing and using safer chemicals in product 
areas that are commonly used by con-
sumers. These practices have produced 
cost savings and improved performance. 
The state should continue to purchase 
additional environmentally preferable 
products. 

Growing markets for safer products  
will encourage innovation and provide 
economic opportunity for Maine. 
Technological innovation is one of  the 
keys to both the development of  safer 
alternatives to toxic chemicals and to 

allowing our companies to maximize 
the value of  Maine’s rich natural re-
source base. Green chemistry, includ-
ing the development of  bio-based prod-
ucts from Maine agricultural and forest 
resources, offers the potential for sub-
stantial economic growth and job ex-
pansion in this state. This innovative 
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The Governor’s Task Force to 
Promote safer chemicals in 
consumer Products was 
created by executive order 

12 FY 06/07 dated February 22, 2006. 
The Task Force was authorized to meet 
and produce a report for Governor John 
e. Baldacci. Task Force duties included 
an interim report that was released in 
January 2007 (http://www.maine.gov/
dep/oc/saferchemintrpt.htm). This Final re-
port incorporates the substantive ele-
ments of  the interim report as well as 
updated and new elements. 
 The 13 member Task Force includes:  
the commissioner, department of  en-
vironmental Protection, who chairs the 
Task Force; the deputy commissioner, 
department of  economic and com-
munity development or designee;  the 
state Toxicologist or designee; an iPM 
council coordinator (a single position 
shared by the department of  agricul-
ture iPM coordinator and the coop-
erative extension iPM coordinator); 
three members from the environmental 
public health community including a 
representative from the alliance for a 
clean and healthy Maine, a Maine en-
vironmental policy organization and a 
Maine public health organization; three 
members of  the business community 
including a representative from a Maine 
manufacturer that practices environ-
mentally sustainable production, a 
Maine business association and one oth-
er Maine business; one representative 
from a University in the University of  
Maine system who is involved in re-
search and development; one represen-
tative of  a Maine labor organization; 
and a public member (see appendix a). 
 The Task Force was established to 

i. introduction

identify and promote the use and devel-
opment of  safer alternatives to hazard-
ous chemicals in consumer goods and 
services made, provided or sold in 
Maine so as to benefit public health, the 
environment and the economy for all 
Maine people. specifically, the Task 
Force was charged with the following 
four duties:
1. survey relevant knowledge and ac-

tivities related to promoting safer al-
ternatives to priority chemicals in the 
areas of  environmental public health 
policy development, green chemistry 
research and development, and eco-
nomic incentives;

2. develop recommendations for a 
more comprehensive chemicals pol-
icy that requires safer substitutes to 
priority chemicals in consumer prod-
ucts and creates incentives to develop 
safer alternatives, on a state and re-
gional basis;

3. develop recommendations on ex-
panded consumer education, retailer 
education and training, supply chain 
information and public right-to-
know in order to promote markets 
for safer alternatives; and

4. develop recommendations for sub-
mission to the Maine science and 
Technology advisory council (now 
the Maine innovation economy ad-
visory Board) on expanded research 
and development of  safer alterna-
tives to priority chemicals in consum-
er products, including investment in 
green chemistry research and devel-
opment and the possibility of  devel-
oping bio-based plastics from Maine-
based agricultural and forest 
products.

i. introduction
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The Current Federal Chemical 
Safety System 
Chemicals in Commerce (ToSCA)

The Task Force reviewed the 
current system of  federal 
regulation of  chemicals in 
commerce under the Toxic 

substances control act (Tosca), 15 
U.s.c. secs. 2601 et seq.1 This regula-
tory framework has been described in 
an environmental law textbook as “per-
haps the most complex, confusing, and 
ineffective of  all of  our federal environ-
mental protection statutes.”2 
 Tosca’s passage in 1976 was in-
tended to provide a framework for fed-
eral regulation of  chemicals found to 
present “an unreasonable risk of  in- 
jury to health or the environment,” and 
to encourage industry to develop ade-
quate data with “respect to the effect of  
chemical substances and mixtures on 
health and the environment.” Tosca 
has, however, fallen far short of  its  
objectives.
 as further described below, Tosca 
creates a “catch 22”: the UsePa has 
to already have data in order to require 
testing to develop data to determine the 
safety of  chemicals. There is no require-
ment, however, that these data be gen-
erated. Tosca provides penalties against 
manufacturers for failure to disclose in-
formation regarding toxicity, but not for 
failure to gather it. very little informa-
tion exists regarding the toxicity or eco-
toxicity of  the majority of  chemicals in 
commerce.
 With the exception of  one class of  
chemicals (PcBs) of  particular concern 
at the time Tosca was enacted, Tosca 
does not require the UsePa to review 
the risks of  existing chemicals in com-

ii. survey of  relevant Knowledge and activities related  
to Promoting safer alternatives to Priority chemicals 

merce. The UsePa has the discretion-
ary authority to issue “testing orders” 
to manufacturers, but only after the 
UsePa has met the significant burden 
of  finding “substantial evidence” that 
the chemical may present an “unreason-
able risk.”  over the 30 years since To-
sca was enacted, the UsePa has is-
sued testing orders for fewer than 200 
of  the 62,000 chemicals that were in 
production in 1979. 
 in 1994, the Gao found that the 
UsePa had managed to review the risks 
of  about 1,200 (2%) of  the 62,000 “ex-
isting chemicals.” The UsePa report-
ed, however, that about 16,000 (26%) 
of  these chemicals were potentially of  
concern on account of  their production 
volume and chemical design.3 This body 
of  1979 existing chemicals “continues 
to constitute the great majority of  chem-
icals in commercial circulation in the 
U.s. (by volume), many of  which have 
reached high levels of  use despite very 
little information about their toxicity or 
ecotoxicity.”4

 While the UsePa’s record of  review-
ing new chemicals developed since 1979 
is somewhat better, there is similarly no 
requirement in Tosca that these new 
chemicals be tested for safety. Tosca 
simply requires that manufacturers sub-
mit Pre-market notifications (PMns) to 
the UsePa, to which the UsePa must 
normally respond within 90 days. only 
half  of  PMns submitted under Tosca 
contain any toxicity information, and 
less than 20% include data on long-term 
toxicity.5  
 The UsePa has acknowledged that 
85% of  PMns lack data on chemical 
health effects, and 67% lack health or 
environmental data.6 The “catch-22”  

that providing any data suggestive of  
toxicity issues might lead to an UsePa 
testing order has led some environmen-
tal lawyers to conclude that testing one’s 
new chemical under Tosca is “like  vol-
unteering for an irs audit. 
 Understandably, no one does.”7 not-
ing that approximately 2000 new chem-
icals enter the market each year, the 
2006 california Policy research center 
2006  Framework for leadership in 
chemicals Policy and innovation report 
(hereinafter california report) observed 
that “[t]he result is an enormous lack 
of  information on the toxicity and  
ecotoxicity of  chemicals in commercial 
circulation.”8

 even where data exist demonstrating 
the need for regulation of  a specific 
chemical, substantial regulatory hurdles 
result in few regulatory actions. since 
Tosca’s enactment in 1976, the Use-
Pa has only taken final regulatory action 
restricting the use of  five chemicals or 
classes of  chemicals (PcBs, cFcs, di-
oxins, asbestos, and hexavalent chro-
mium), and the UsePa has banned no 
chemical in the last 16 years. The Use-
Pa’s regulation of  asbestos, promulgated 
after the agency spent ten years gather-
ing evidence, was overturned by the  
federal court because the UsePa  
failed to meet its burden of  proof  under 
Tosca.9 
 Unlike other major environmental 
statutes, regulatory action under Tos-
ca must be predicated upon an analy-
sis of  the economic consequences of  the 
action “after consideration of  the effect 
on the national economy, small business, 
technological innovation, the environ-
ment and public health.” additionally, 
before the UsePa can ban a chemical, 
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DATA GAP
Lack of comprehensive and 
standardized information on 
the toxicity and ecotoxicity 

of most chemicals

TECHNOLOGY GAP
Lack of both market and 

regulatory drivers to motivate 
US chemical producers and 

entrepreneurs to develop green 
chemistry technologies

SAFETY GAP
Government agencies do 

not have the information they 
need to systematically prioritize 
chemical hazards nor the legal 

tools to efficiently mitigate
 known hazards

it must conduct a full risk analysis of  the 
costs and benefits of  all less burdensome 
regulatory alternatives, demonstrating 
that the risk presented by these alter- 
natives is unacceptable; it must also  
conduct an analysis of  the risks of  all 
substitute chemicals for the banned 
product. These hurdles act as an effec-
tive roadblock to most agency action. 
 This Task Force concurs with the 
findings of  the california report that 
the regulatory inadequacies of  Tosca 
at the federal level “have created a 
broad set of  problems for public and 
environmental health, industry, business 
and government in california.”10  These 
problems are summarized into three 
gaps in the Tosca regulatory frame-
work: a “data Gap,” making it “very 
difficult even for large firms to identify 
hazardous materials in their supply 
chains;” a “safety Gap,” meaning that 
government agencies “do not have the 
information they need to systematically 
identify and prioritize chemical hazards, 
nor the legal tools to efficiently mitigate 
known hazards;” and a “Technology 
Gap,” meaning that the lack of  both 
market and regulatory drivers “has 
dampened motivation on the part of  
U.s. chemical producers and entrepre-
neurs to invest in new green chemistry 
technologies.”

Pesticides
Pesticides comprise a group of  chemi-
cals found in a variety of  consumer 
products that deserves special scrutiny. 
common consumer products contain-
ing pesticides include insect sprays, ant 
cups, mouse poisons, lawn and garden 
care products, and household disinfec-
tants and sanitizers. residential use of  
pesticides has risen dramatically in re-
cent years. For example, distribution of  
lawn and garden pesticides in Maine 
increased more than three-fold from 
800,000 pounds (total product weight) 
in 1995 to 2.9 million pounds, in 2004 
(the most recent year these data are 
available).11  
 Tens of  thousands of  pesticide expo-

sure incidents are reported in the Us 
each year. in 2005, 93,532 people re-
ported unintentional exposure to pesti-
cides (not including disinfectants) in  
the U.s. Twenty percent of  these self-
reported cases required treatment in 
health care facilities and 48% involved 
children under 6 years old. Follow-up 
of  these reports determined that 20,287 
cases (19.9%) showed clear poisoning 
symptoms or signs.12 The northern 
new england Poison center reported 
431 human exposures to pesticides in 
2005 in Maine.
 children are particularly at risk of  
effects resulting from both direct expo-
sure and through paternal and maternal 
exposure during gestation or even pre-
conception.13,14 Malignancies linked to 
parental exposure to pesticides in case 
reports or case-control studies include 
leukemia, neuroblastoma, Wilms’ tu-
mor, soft-tissue sarcoma, ewing’s sar-
coma, non-hodgkin’s lymphoma, and 
cancers of  the brain, colorectum, and 
testes.15 a 2006 analysis concluded that 
pesticides and other common pollutants  

might be causing a ‘silent pandemic’  
of  neurological disorders impairing the 
development of  fetuses and infants,  
potentially resulting in lower iQ scores 
and conditions such as autism, attention 
deficit disorder, and cerebral palsy.16

 chronic illnesses resulting from pes-
ticide exposure are also of  serious con-
cern. recent studies indicate pesticides 
may play a role in increasing rates of  
cancer and other diseases. For instance, 
The agricultural health study con-
ducted by the national institutes for 
health, national cancer institute and 
the UsePa (http://aghealth.nci.nih.gov/) 
studied 90,000 pesticide-using farmers 
and their families. This study found that 
farmers who apply pesticides are 27-
41% more likely to be diagnosed with 
prostate cancer. This study also found 
increased rates of  degenerative eye dis-
ease among orchard fungicide users and 
data suggestive of  increased liver, kid-
ney, lung, thyroid, and nervous system 
diseases, asthma, Parkinson’s disease, 
and rheumatoid arthritis among pesti-
cide users.17 
 notably, pesticides must be used  
exactly as directed on the label in order 
to prevent human and environmental 
exposure. Toxicity is indicated on the 
label by a ‘signal word’ (‘caution’, ‘warn-
ing’ or ‘danger’) without accompanying 
explanation. Many labels do include 
precautionary or environmental state-
ments. Unfortunately, instructions for 
use, storage and disposal on most  
product labels are difficult to read and 
comprehend and are printed in very 
small type. 
 Federal regulation of  pesticides is  
authorized under the Federal insecticide, 
Fungicide, and rodenticide act (FiFra) 
of  1972, 7 U.S.C. § 136 et seq. Under  
FiFra, all pesticides are required to be 
registered by the environmental Pro-
tection agency. during the registration 
process, UsePa evaluates the pesticide 
to ensure that it will not have unreason-
able adverse effects on humans, the  
environment and non-target species. 
currently there are about 8,989 pesti-
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cide products registered for use in 
Maine. 
 Because of  increasing awareness of  
the health and environmental impacts 
of  some pesticides, congress passed the 
Food Quality Protection act (FQPa) in 
1996 which resulted in significant im-
provements in the UsePa requirements 
for pesticide safety testing and risk as-
sessment. as a result, the allowed uses 
of  some of  the higher risk pesticides 
have been curtailed, including phasing 
out residential uses of  two moderately 
toxic pesticides, diazinon and chlorpy-
rifos, and cancelling the registration of  
17 other organophosphate pesticides. 
 however, even within the regulatory 
scheme critics point out specific short-
comings. on the one hand, there are 
concerns that health hazards of  pesti-
cides, especially for children, are not 
adequately tested. core testing require-
ments for food-use pesticides include no 
specific testing for potential toxicity to 
the brain or nervous system of  either 
adults or children; thus the risks in terms 
of  pesticide use on learning, develop-
ment and behavioral disabilities are 
largely unknown. although the UsePa 
has validated developmental neurotox-
icity Testing (dnT) protocol for how to 
test chemicals for potential toxicity to 
the developing brain and nervous sys-
tem, by 2000, only nine out of  nearly 
900 registered active ingredients had 
been subjected to these tests.18 
 a second concern highlighted by a 
2006 UsePa inspector General’s report 
points to flaws in the dnT testing pro-
cess itself. This report cites: (1) insuffi-
cient evaluation of  behavior, learning, 
or memory effects of  mammalian ex-
posure to pesticides; (2) lack of  a stan-
dard evaluation procedure for interpret-
ing developmental neurotoxicity trials; 
and (3) insufficient data on aggregate 
risks of  pesticide exposure. it points out 
that the UsePa has not fully applied 
the 10-fold margin of  safety required to 
take into account potential pre- and 
postnatal exposure and toxicity to in-
fants and children. The report recom-

mended that the UsePa take numerous 
additional steps to improve its cumula-
tive and aggregate pesticide risk assess-
ments for children.19 
 as of  october 2007, the UsePa is 
mandated to utilize a ‘weight of  evi-
dence’ approach to determine which 
chemicals should be subjected to dnT. 
however it is should be noted that dnT, 
and testing for other reproductive effects 
and adult neurotoxicity are still not uni-
versally required.20  it remains to be 
seen whether that developmental neu-
rotoxicity testing, which has been little 
used in the past, will be required for 
more pesticides in the future.
 This is significant because there are 
consumer products that are pesticide-
treated, such as repellent-treated cloth-
ing and antimicrobial toys, that are not 
regulated under FiFra. similarly, 
many common household cleaning 
products are also not FiFra regulated. 
These products are classified according 

to the claims made by the manufactur-
er, rather than chemical properties. 
 For example, cleaning products con-
taining sodium hypochlorite or bleach, 
a very toxic chemical, are not subject to 
FiFra safety-testing requirements un-
less the manufacturer makes an antimi-
crobial product claim. By contrast, the 
european Union has adopted require-
ments aimed at providing a high level 
of  protection for humans, animals and 
the environment through their Biocidal 
Products directive, effective september 
2006. This mandate requires extensive 
registration of  all pesticides for almost 
all uses, regardless of  whether they have 
been incorporated into products and 
regardless of  whether only product pres-
ervation claims are made.21 
 Within the U.s., some states have en-
acted regulations requiring full tracking 
of  pesticide use. california requires use-
reporting for all pesticides applied in 
agriculture, parks, golf  courses, ceme-
teries, rangeland, pastures, and along 
roadside and railroad rights-of-way. in 
addition, all post harvest pesticide treat-
ments of  agricultural commodities must 
be reported, along with all pesticide 
treatments in poultry and fish produc-

Residential use of pesticides has 
risen dramatically in recent years.

Cleaning products 
containing bleach, a 
very toxic chemical, 
are not subject to 
FIFRA safety 
requirements 
unless the manu-
facturer makes 
an antimicrobial 
claim.
Photo: Courtesy of the 
American Association of 
Pesticide Safety Educa-
tors and the Maine 
Department of Agricul-
ture Food and Rural 
Resources
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tion, as well as some livestock applica-
tions. (The primary exceptions to the 
full use reporting requirements are 
home and garden use and most indus-
trial and institutional uses.22) oregon 
has similar reporting requirements for 
pesticides.23  
 Maine requires only that pesticides  
applied by ‘for-hire’ applicators or sold 
by major wholesalers  be reported to the 
Maine Board of  Pesticides control, the 
state pesticide regulatory agency charged 
with enforcement of  state and federal 
pesticide laws. according to distribution 
reports (estimating pesticide sales), over 
1.5 million active ingredient pounds of  
pesticides were sold for agricultural use 
in 2003 (most recent data available). 
But, data on how and where pesticides 
are used are lacking. The Board of  Pes-
ticides control does not currently have 
the staffing required for tracking 
amounts or kinds of  pesticides applied 
for most agricultural or residential uses. 
in 1997, the Maine legislature mandat-
ed the Board of  Pesticides control to 
summarize and report annual pesticide 
sales and use data. These data were re-
ported for the years 1998-2001, how-
ever, the effort strained available staff  
time and resources. The reporting re-
quirement was repealed in 2001. 

Safer Chemicals in Maine  
businesses
information from Tom’s of  Maine,24 
and interfaceFaBric, inc,25 portrays 
the challenges facing Maine companies 
seeking to ensure the safety of  the chem-
icals in their products. These challenges 
are primarily due to the “data Gap” and 
the “Technology Gap” described above.
 natural personal care is a concept 
under which products are made without 
artificial or animal ingredients or chem-
icals. Tom’s of  Maine has been at the 
forefront of  this innovation since its 
founding in 1970 in Kennebunk, Maine. 
The company mission calls for them to 
be distinctive in products and policies 
that honor and sustain the natural 
world. one of  the ways Tom’s accom-

plishes this is by following a very strict 
and explicit set of  guidelines (called the 
stewardship Model) related to every as-
pect of  product creation and the pro-
duction cycle. 
 Without formal regulations or even 
guidelines within the industry, the com-
pany created its own internal “process 
for assessing vendor total value” (ap-
pendix B) to qualify potential suppliers. 
The time and costs associated with this 
added evaluation is a direct result of  the 
“data Gap” that exists for companies 
looking to create effective products from 
plants and minerals instead of  artificial 
chemicals.
 interfaceFaBric, inc is a leading 
manufacturer of  fabric for commercial 
interiors, with six manufacturing facili-
ties including three facilities located in 
Maine. The company goal is to become 
a world leader in business sustainability 
by the year 2020. Twelve years ago, the 
company began to implement a chem-
ical management system and has since 
developed extensive experience in 
chemical assessment and safer chemical 

substitutions. in doing so, interfaceFaB-
ric, inc has had first hand experience 
with the impacts of  the chemical “data 
Gap”. 
 The Material safety data sheets 
(Msds) on which companies rely to 
provide information on the raw materi-
als they purchase are often inaccurate, 
incomplete, and out of  date (see sample 
Msds demonstrating these concerns 
appendix c). To get information that 
is not available on the Msds, the com-
pany has to negotiate and implement 
confidentiality agreements vendor by 
vendor, before chemical assessments can 
be completed. as a result, development 
of  safer products takes an extensive 
amount of  time, which translates into 
labor costs and delays in the introduc-
tion of  safer products. Furthermore,  
although market drivers are beginning 
to improve, the research on safer alter-
natives to the existing chemicals in the 
marketplace has not kept pace. There-
fore, when concerns are identified for 
certain chemical classes, the company 
has to invest time and money to conduct 

Tom's of 
Maine is a 
successful 
company 
in Maine 
founded by  
Kate and Tom 
Chappell in  
Kennebunk.
Photo: Courtesy  
of Tom’s of Maine
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its own research to develop safer alter-
natives.

Safer Chemicals and  
Maine Workers
The “data Gap” is also evident when 
reviewing worker safety.26 Material safe-
ty data sheets (Msds) for the private 
sector are regulated by the U.s. occu-
pational health and safety administra-
tion for the purpose of  communicating 
to workers on chemical hazards and 
protective measures. substitution of  a 
safer chemical is the first step in the 
osha hierarchy of  responses to work-
place toxic chemicals. however, of  the 
500 chemicals that osha has identi-
fied as of  concern in workplaces, it  
has updated and improved standards  
for only 30. The remaining standards 
are those proposed by industry in the 
mid to late 1960s, based on what is now 
outdated science.
 state of  Pennsylvania Msds require-
ments (Penn code, ch. 307, sec. 307.2 
(2) are more informative than federal 
osha Msds. osha Msds regula-
tions do not require listing of  all sub-
stances. health hazards must similarly 
be listed at 1.0% and carcinogens listed 
when they comprise .1% or more.27   
Pennsylvania requires listing of  every 
chemical in the substance which com-
prises 3% or more of  the substance, list-
ing of  hazardous substances comprising 
1.0% or more of  the substance and spe-
cial hazardous substances which com-
prise 0.01% or more of  the substance. 
 like Pennsylvania, Maine also has 
the authority to require Msds infor-
mation beyond osha Msds. Maine 
statutes create and empower the Board 
of  occupational safety and health to 
make rules for safe and healthful work-

ing conditions for public employees, 
which “shall at a minimum conform to 
federal standards of  occupational safe-
ty and health.” (26 M.r.s.a. sec. 565). 
The Board has currently incorporated 
by reference all osha regulations  
applicable to the Maine public sector 
including Msds requirements. (Public 
sector workers including state, county 
and municipal employees represent  
approximately 17%28 of  Maine’s work 
force.) 
 on an international level, the Glob-
ally harmonized system of  classifica-
tion and labeling of  chemicals (Ghs), 
including safety data sheets such as 
Msds, has been adopted by the United 
nations. The goal is for as many coun-
tries as possible to implement the Ghs 
by 2008. on september 12, 2006, fed-
eral osha issued an advanced notice 
of  Public rulemaking (anPrM) to pro-
vide further information about the 
Ghs, including the impact on Msds.
 in the anPrM, osha notes that 
“(f)irst and foremost implementation of  
the Ghs will enhance protection of  
people potentially exposed to chemicals 
and the environment.” however, the 
anPrM also proposes to continue to 
characterize persistence and bioaccu-
mulation as optional environmental in-
formation rather than required health 
information. This is a concern because 
there is ample evidence developed in 
studies by the centers of  disease con-
trol, the environmental Working Group, 
and others, that certain chemicals are 
present in the blood tissue, hair, and 
cord blood of  human beings, including 
workers (see impacts on consumers and 
Public health for additional informa-
tion on body burden).

Impact on Consumers  
and Public Health 
Exposure and Risks
Toxic chemicals in consumer products 
present a significant risk of  adverse 
health consequences—ranging from 
subtle cognitive impairments to chron-
ic disease and premature death.29 stud-
ies have identified residues of  numerous 
toxic industrial chemicals in the bodies 
of  average americans. some of  these 
chemicals have been found to build up 
in the body (bioaccumulate).
 a growing body of  evidence suggests 
that these exposures are of  particular 
concern for fetuses and young children 
in vulnerable early stages of  neurologi-
cal and hormonal development.30 as the 
california report noted, “in consider-
ing health effects in relation to chemical 
exposures, it is important to recognize 
that, in the great majority of  cases,  
human disease results from a combina-
tion of  environmental, socioeconomic, 
genetic, and cultural factors, each of  
which acts over a lifetime. chemical  
exposures represent one of  many envi-
ronmental factors that can induce dis-
ease directly and can also influence the 
initiation, progression, or recurrence  
of  other disease processes.”31 
 The federal centers for disease  
control and Prevention (cdc) has an 
on-going program to determine levels 
of  industrial chemicals in the U.s. pop-
ulation. The cdc’s Third national re-
port on human exposure to environ-
mental chemicals is the most extensive 
biomonitoring study ever conducted on 
the U.s. population. 148 chemicals or 
their metabolites were measured in the 
blood and urine from a random sample 
of  participants in the national health  
and nutrition examination survey 
(nhanes) conducted by the cdc. The 
study was designed to provide estimates 
for the general U.s. population. 
 chemicals were selected for study 
based on data suggesting exposure to 
the U.s. population, and the seriousness 
of  health effects known or suspected to 
result from the exposure. among the 

OSHA MSDS required information Pennsylvania MSDS required information

no requirement All chemicals 3.0% or more

Health hazards 1.0% or more Hazardous substances 1.0% or more

Carcinogens 0.1% or more Special hazardous substances .01% or more
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chemicals detected were metals, cotinine 
(a metabolite of  tobacco), polycyclic  
aromatic hydrocarbons (Pahs), dioxins, 
furans and polychlorinated biphenyls 
(PcBs), phthalates, phytoestrogens,  
organochlorine pesticides, organophos-
phate pesticides, herbicides, pyrethroid 
insecticides, other pesticides, and carba-
mate insecticides. For a number of  these 
chemicals, including lead, organophos-
phate pesticides, organochlorine pesti-
cides, and phthalates, mean levels detected 
in children were higher than in adults.32

 notably rates of  childhood illness 
with potential links to environmental 
contamination are on the rise. land-
rigan, et al. observe in a study published 
in Environmental Health Perspectives,33 the 
journal of  the national institute of   
environmental health sciences, that 
patterns of  illness among children in  
the United states have changed sub-
stantially in the last century. infectious 
diseases are no longer the leading cause 
of  childhood illness and death. in their 
place are a group of  chronic conditions 
of  multifactorial origin that have been 
termed the “new pediatric morbidity,” 
including asthma, childhood cancer, 
neurodevelopment and behavioral dis-
orders, and certain congenital defects. 
all of  these may be linked in part to  
environmental pollutants. 
 The UsePa report America’s Children 
and the Environment) confirms that child-
hood cancer rates are significantly in-
creasing. The age-adjusted annual inci-
dence of  cancer in children increased 
from 129 to 166 cases per million children 
between 1975 and 2002. 
 similarly, childhood asthma rates are 
rising. Between 1980 and 1995, the per-
centage of  U.s. children with asthma 
doubled, from 3.6 percent in 1980 to 7.5 
percent in 1995. in 2005, 8.9 percent 
(6.5 million) of  all children had asthma.34  
 The december, 2000 UsePa report 
america’s children and the environ-
ment: a First view of  available mea-
sures describes the potential linkages 
between childhood cancer and environ-
mental chemical exposures:

“Evidence from epidemi- 
ological studies suggests that 
environmental contaminants, 
such as pesticides and cer-
tain chemicals, in addition  
to radiation, may contribute 
to an increased frequency  
of  some childhood cancers. 
Some studies have found that 
children born to parents who 
work with or use such chemi-
cals are more likely to have 
cancer in childhood. It may  
be that the chemicals cause 
mutations in parents’ germ 
cells that may increase the 
risk of  their children develop-
ing certain cancers, or perhaps 
the parental exposure is passed 
on to the child while in utero, 
affecting the child directly. 
Children’s direct exposures  
to such chemicals may also 
contribute to cancer.”35

 The UsePa report also observed 
that “asthma is the most common 
chronic disease among children and is 
a costly disease in both human and 
monetary terms…exposure to indoor 
and outdoor sources of  biological and 
chemical environmental contamination 
have been shown to cause asthma or 
exacerbate existing asthma.”36 The  
national academy of  sciences reported 
in 2000 that, although data are limited, 
there is evidence suggesting that indoor 
air pollutants such as volatile organic 
compounds, plasticizers, nitrogen diox-
ide, and pesticides may play a role in 
childhood asthma.37 a 2005 study of  
14,000 children reported a dose-re-
sponse relationship between childhood 
wheezing and pre-natal exposure to 
chemical consumer products.38 Maine 
has the highest rate of  childhood asth-
ma in new england, at over 13%, and 
Maine’s adult population has one of  the 
highest asthma rates in the U.s.39  
 a recent review article in the medi-
cal journal The Lancet, by physicians at 
the harvard school of  Public health 

and the Mount sinai school of  Medi-
cine, assessed the potential linkages be-
tween neurodevelopment disorders such 
as autism, attention deficit disorder, 
mental retardation, and cerebral palsy, 
and industrial chemicals. The review 
concluded that “(t)he combined evi-
dence suggests that neurodevelopment 
disorders caused by industrial chemicals 
has created a silent pandemic in mod-
ern society.”  The report also noted that, 
because of  the lack of  testing and tox-
icity data for many chemicals currently 
in commerce, “the full effects of  our in-
dustrial activities could be substantially 
greater than recognized at present.”  
The authors of  The lancet study con-
cluded that “[a] pandemic of  neurode-
velopment toxicity caused by industrial 
chemicals is, in theory, preventable. 
Testing of  new chemicals before allow-
ing them to be marketed is a highly  
efficient means to prevent toxicity...”40

 The 2005 study entitled Body Burden: 
The Pollution in Newborns41 by the envi-
ronmental Working Group (eWG) reit-
erated many of  the findings and con-
cerns regarding chemical exposures in 
the previously described studies. eWG 
tested for the presence of  413 industri-
al chemicals in human umbilical cord 
blood. researchers found an average of  
200 industrial chemicals and pollutants 
in cord blood from 10 babies born in 
2004 in U.s. hospitals. Tests revealed a 
total of  287 chemicals in the group. of  
the chemicals identified in cord blood, 
28 were byproducts of  energy produc-
tion and industrial processes, 212 were 
banned industrial chemicals and pesti-
cides that still persist, years after being 
withdrawn from production, and 47 
were chemicals currently found as in-
gredients in consumer products. 
 eWG President Kenneth a. cook 
has summarized the findings of  the 
eWG study in these terms: “industrial 
pollution begins in the womb” and the 
health consequences are potentially very 
serious.42 134 of  the chemicals identi-
fied in the eWG study are associated in 
peer reviewed research with cancer, 151 
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with birth defects, 154 with hormone 
disruption, 186 with infertility, 130 with 
immune system toxicity,  and 158 with 
neurotoxicity. although levels of  these 
chemicals in humans may seem very 
low, in the parts per billion, dr. cook 
noted that levels are sufficient to have 
significant biological effects. dr. cook 
referenced significant increases in birth 
defects, disabilities and chronic diseases 
in recent decades, stating that we need 
to know whether there is an environ-
mental explanation for these changes:  
“These are major changes in disease 
and health that genetics can’t explain. 
We don’t evolve over a period of  years.”  
 in June 2007 the alliance for a clean 
and healthy Maine, in conjunction with 
the University of  southern Maine, re-
leased a report entitled Body of  Evidence: 
A Study of  Pollution in Maine People.43  The 
study tested 13 Maine men and women 
for toxic chemicals commonly found in 
consumer products; it found a total of  
46 different chemicals (of  71 tested) in 
samples of  blood, urine, and hair. on 
average, each participant had measur-
able levels of  36 toxic chemicals in his 
or her body. 
 chemicals identified in all or most 

participants included phthalates, poly-
brominated diphenyl ethers or PBdes, 
perfluorinated chemicals or PFcs, and 
bisphenol a. Phthalates are chemicals 
added to nail polish and many other 
beauty products, and to Pvc plastic (vi-
nyl); they are hormone-disrupting 
chemicals that threaten reproductive 
health, especially in males. PBdes are 
a major class of  brominated flame re-
tardants added to casings for Tvs, com-
puters and other electronics; PBdes af-
fect thinking and learning abilities, 
reproductive development, liver tumors, 
and thyroid function. PFcs are synthet-
ic chemicals, such as “Teflon”, designed 
to repel grease and water used on non-
stick cookware and water repellent or 
stain resistant fabrics. They have been 
associated with liver damage, immune 
disruption, endocrine effects, and devel-
opmental defects, and were recently 
identified as a “likely human carcino-
gen” by the UsePa science advisory 
Board. Bisphenol a is a building block 
of  polycarbonate plastics used in baby 
bottles, reusable water bottles, and 
many other products; it is a potent en-
docrine disrupting chemical at very low 
doses, suspected of  causing reproduc-

tive damage and birth defects that may 
lead to prostate and breast cancer.
 exposures to these chemicals were 
found even in individuals who gener-
ally purchased natural products, ate  
organic food, and avoided plastic prod-
ucts in their homes—suggesting that in-
dividual “life style” choices alone cannot 
avert the risk of  exposures to chemicals 
that are ubiquitous in commerce. 

Costs
The societal and economic costs of  
chronic disease, neurodevelopment dis-
orders, and other disabilities that are 
potentially linked to environmental 
chemical exposures are enormous and 
increasing. Just one chronic disease with 
demonstrable linkages to environmental 
exposures, cancer, has shown a dramat-
ic increase in associated costs in Maine. 
in 1997, 6,636 hospitalizations occurred 
in Maine as a result of  cancer. direct 
and indirect costs of  cancer in Maine 
for that year totaled nearly $440 million. 
in 2004, seven years later, hospitaliza-
tions in Maine as a result of  cancer  
had increased to 7,778, with direct and 
indirect costs estimated at $700 million. 
in 2006, cancer became the number 
one killer in Maine.44 
 The economic impact of  learning 
disabilities and special needs on the 
Maine educational system is similarly 
substantial. From 1993 to 2003, Maine 
public school enrollment declined by 
3.1%, while special education enroll-
ment increased by 26.1%. nationally, 
Maine is consistently among the top five 
states in the proportion of  students with 
disabilities. The Maine department of  
education estimated that special edu-
cation expenses statewide increased 
from $116.4 million in 1992 to $218.1 
million in 2001, an 87.4% increase, as 
compared with a 47.6 % increase in to-
tal education expenditures in the state.45  
While state-specific cost data for child-
hood asthma is not available, a 2005 
cdc study found that in the represen-
tative year 1996, children treated with 
asthma had a total of  14.5 million 
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school absence days nationally, and the 
total economic impact of  asthma in 
school age children for that year was 
nearly $2 billion.46 
 in additional to direct health care 
and educational costs, exposure to neu-
rodevelopmental toxics can have a life-
long impact on iQ, worker productiv-
ity, and income. it was estimated that 
the benefit of  a small (1 ug/dl) reduc-
tion in blood lead levels in children 
would have a $7 billion (in 1994 dollars) 
per year  impact in terms of  decreased 
medical costs, compensatory education, 
and increased wages.47 similarly, the 
benefit of  a 1 ug/dl reduction in blood 
lead levels in adults would result in a 
$10 billion saving in terms of  medical 
costs and lost wages resulting from hy-
pertension, heart attacks, and stroke. a 
subsequent analysis estimated the eco-
nomic benefits in worker productivity 
resulting from reduction in average 
childhood blood levels of  12.3 ug/dl 
between 1976–1980 and 1991–1994  
at $110 billion to $319 billion.48 The 
economic cost of  prenatal exposure to 
methylmercury was estimated to be $9 
billion annually associated with loss of  
iQ,49 and $298 million for the associ-
ated increase in mental retardation.50 

Current activities in the U.S., 
North America and Europe 
related to chemical policy reform 
and promoting safer alternatives 
to priority chemicals.
strategy for chemicals management has 
evolved from a historic reliance on dis-
posal and dilution, to waste treatment 
and pollution control requirements, and 
then to adoption of  toxics policy (or 
chemical by chemical regulation). The 
focus is now on chemical systems and 
product design.
 chemicals policy is management by 
government or corporations that focus-
es on the informed selection and sound 
use of  all chemicals. chemicals policy 
is hazard-based rather than exposure-
based, meaning that it is driven primar-
ily by the inherent properties of  chem-

icals rather than by estimations of  
exposure and risk. chemicals policy is 
intended to transition chemical use from 
high hazard substances to lower hazard 
substances, and to promote research 
and innovation in chemical markets.51

characterizations in september 2007.53  
in august 2007 the UsePa announced 
two efforts that hold promise if  imple-
mentation occurs as indicated. one is 
the Toxcast™ Program to prioritize 
toxicity testing of  environmental chem-
icals and coordination of  efforts to  
accelerate and strengthen national  
and regional chemical assessment and 
management in north america. Use-
Pa also announced their commitment 
to expand the voluntary hazard charac-
terization effort established through the 
hPv program to include 9,000 chemi-
cals produced above 25,000 pounds per 
year by 2012.54  
 at the state level discussions are un-
derway on chemicals policies in several 
states including california, Maine, Mas-
sachusetts and Michigan. Washington 
state has published a statewide regula-
tion in 2006 to reduce and phase out 
persistent, bioaccumulative and toxic 
(PBT) chemicals (chapter 173-333 of  
the Washington administrative code). 
 From 1989 to 1994, six states (includ-
ing Massachusetts and Maine) passed 
Toxics Use reduction acts (TUra). 
The Massachusetts law was the first and 
focused on about 190 chemicals and  
involved more than 1,000 industrial 
firms. Through mandatory planning  
requirements, training and technical  
assistance, the Massachusetts TUra 
program resulted in significant reduc-
tions in toxic chemical use, waste and 
emissions and helped firms improve  
efficiencies and save money.55

 The Massachusetts legislature is now 
working on broader chemicals policy 
reform that would expand their TUra 
focus to include safer alternatives for 10 
priority chemicals in consumer prod-
ucts. a step in this broader chemicals 
policy reform was a legislative mandate 
to study alternatives to five high prior-
ity chemicals: lead, perchloroethylene 
(‘perc’, used in drycleaning), formalde-
hyde, di(2-ethylhexyl) phthalate (dehP, 
a softener added to Pvc plastic) and 
hexavalent chromium. This “Five 
chemicals study” was completed in July 

 With respect to current chemicals 
policy development in the United 
states, there has been no initiative on 
comprehensive chemicals policy reform 
at the federal level. Marginal related  
efforts to provide more information on 
chemicals are underway at UsePa. 
 The voluntary high Production  
volume (hPv) challenge Program was 
launched in 1998 whereby companies 
were challenged to make screening  
level health and environmental effects 
data publicly available on chemicals 
produced or imported in the Us in 
quantities of  one million pounds or 
more annually. 
 Under the challenge, industry  agreed 
to sponsor the provision of  information 
on 1900 hPv chemicals. By 2005 Use-
Pa was to have received the information 
and made all data available to the pub-
lic. one-third of  the initial submissions 
still lack final data sets, more than one-
fifth lack  initial submissions and 10% 
of  the chemicals eligible for sponsorship 
remain unsponsored “orphans” with  
no near  term prospect for hazard data 
to be developed.52  
 UsePa announced release of  the 
first set of  100 hPv chemical hazard 
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2006. For each chemical, it identifies 
uses, identifies alternatives, prioritizes 
alternatives and evaluates alternatives 
based on performance, cost, health and 
environment. The report concluded 
that “[i]n every case, at least one alter-
native was identified that was com- 
mercially available, was likely to meet 
technical requirements of  many users, 
and was likely to have reduced environ-
mental and occupational health and 
safety impacts compared with the base 
chemical.”56

 in north america, implementation 
of  a major canadian chemical catego-
rization and management program is 
well under way. The canadian environ-
mental Protection act of  1999 required 
categorization of  the 23,000 substances 
on their domestic substances list. cat-
egorization occurred by the september 
2006 deadline, and domestic substanc-
es were prioritized based on available 
information on: (1) the greatest poten-
tial for exposure; or (2) persistence or 
bioaccumulation and inherent toxicity 
to humans or non-human organisms, as 
determined by lab or other studies. 
 canada’s domestic substances list 
has identified 4300 substances as requir-
ing further work/action, of  which 300 
warrant further attention from a human 
health perspective. Two hundred of  the 
4300 have been identified as priority 
substances. as of  2007, information on 
15-30 substances is being published  
every three months with completion  
targeted within 3 years. The released 
information will include chemical pro-
files and complementary mandatory 
surveys. industry and other stakehold-
ers will be asked to provide information 
in their possession pertaining to the 
questions outlined in the survey. com-
pleted mandatory surveys and question-
naires will be reviewed by Government 
of  canada scientists to determine what 
further actions may be necessary to ensure 
that the health of  canadians and their 
environment are protected.57 
 internationally, there are several new 
directions in chemicals policy, including 

new european  policies that outpace 
federal policy action in the United 
states and canada’s chemical cate- 
gorization and management work. 
chemicals policy development in the 
european Union directive known as 
reach (for registration, evaluation 
and authorization of  chemicals) is  
very significant.58

 reach, entered into force on June 
1, 2007,59 and will overhaul european 
chemicals policy and affect about 
30,000 industrial chemicals. its devel-
opment over the last six years has been 
followed closely in the United states 
since it will affect exports into the  
european market and because it models 
a modern, systems approach to more 
effective management of  all new and 
existing chemicals. reach has four 
major parts:
• Pre-Registration. as a prepara-

tory step, within 18 months after pas-
sage of  reach, all manufacturers 
or importers of  chemicals in amounts 

greater than 1 ton per year (about 
30,000 substances) must submit sim-
ple technical information on their 
chemicals to the new european 
chemicals agency.

• Registration. chemical producers 
and importers must formally register 
their chemicals and submit specific 
chemical safety data if  manufactured 
or imported at greater than 10 tons 
per year. The registration process  
will be phased in over three years,  
six years and eleven years. This will 
close the data gap for larger volume 
chemicals.

• Evaluation. This is essentially a 
compliance and risk screening pro-
cess. chemical safety reports will  
be scrutinized and additional infor-
mation can be required. if  risks are 
not adequately controlled, then the 
restrictions process may be used.

• Authorization. This is essentially 
a ban on chemicals of  very high con-
cern with exemptions allowed for 

With domestic and international programs generating much more information  
on chemical safety, there can be a shift

New information will promote an evolution in how  
chemicals are managed in Canada

Source: Results of DSL Categorization and the Way Forward: Chemicals Management Plan. March 2007 presentation to Task 
Force To Promote Safer Chemicals in Consumer Products by Environment Canada and Health Canada

AWAY FROM TOWARDS

Managing individual 
chemicals

Reactive and  
rigid process

Fragmented

Burden solely  
on government

Systemic, Outcomes-focused Management:  
Improving health and environmental outcomes

Flexible and Timely: Nature of interventions  
based on an evolution evidence-base

Integrated: Use CEPA as a driver to (a) determine the 
appropriate statute or jurisdiction to manage a risk, and  

(b) address the risk across media (air, food, water,  
products) and throughout the lifecycle

Shared: Increase the responsibility of industry  
in reducing Canadians' and the environment's  

exposures to hazardous substances
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specific uses. once a chemical is  
selected, a date is set when use will 
be phased-out. Users who wish to 
continue use (including in products) 
must apply for authorization. This 
presumptive ban will apply to known 
and probable carcinogens, mutagens 
and reproductive toxins (cMrs 
1&2); persistent bioaccumulative and 
toxic chemicals (PBTs), very persis-
tent and very bioaccumulative chem-
icals (vPvBs), and substances of  
equivalent concern.

 Under reach, a new european 
chemicals agency will be established 
in helsinki, Finland, to manage the 
chemicals database, evaluate chemical 
submissions and conduct assessments in 
support of  authorizations and restric-
tions. Member states will provide staff  
experts, handle enforcement and share 
information.60

 The other significant international 
chemicals policy development is the 
United nations saicM—strategic ap-
proach to international chemicals 

Management. The dubai declaration 
adopted in February 2006 establishes a 
network of  countries with a commit-
ment to the overall goal “[T]o achieve 
the sound management of  chemicals 
throughout their life-cycle so that, by 
2020, chemicals are used and pro- 
duced in ways that lead to the minimi-
zation of  significant adverse effects on 
human health and the environment.”  
a Global Plan of  action will be devel-
oped, with assistance provided to devel-
oping countries.
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iii. relevant Knowledge on research and  
development of  safer alternatives to Priority 
chemicals in consumer Products in Maine 

among the primary concerns 
about the presence of  toxic 
chemicals in consumer prod-
ucts and the environment is 

the lack of  knowledge regarding the 
toxic properties of  the raw materials 
used in consumer products and the lack 
of  knowledge regarding the eventual 
degradation products and by-products 
which may be created in the manufac-
ture of  these products. The lack of  
knowledge comes from the lack, or  
inadequacy, of  evaluation and testing. 
additional factors are the lack of  an ad-
equate federal chemicals use policy and 
a regulatory framework to require test-
ing, environmental fate analysis and 
safer alternatives analysis for existing 
and new chemicals. The reduction or 
elimination of  toxic chemicals in con-
sumer products can only be achieved 
after careful analysis of  the raw materi-
als used in these products and the iden-
tification of  safer substitutes. a new ap-
proach to the design and manufacture 
of  safer products incorporating princi-
ples of  pollution prevention, design for 
energy efficiency, use of  renewable feed-
stocks, and design for degradation, is 
referred to as “Green chemistry.”61

 Maine is at the cutting edge of  this 
new approach. The University of  Maine 
is a charter member of  the new eng-
land Green chemistry consortium, 
which consists of  the land-grant univer-
sities in new england and which hosted 
the annual meeting of  the consortium 
in orono in June 2006. The University 
of  Maine has taken the lead in trying to 
promote bio-based raw materials from 

InterfaceFABRIC of Maine is a leader in the production of bio-based fabrics.
Photo: Courtesy of InterfaceFABRIC, Inc.
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the forest products sector that could be 
used in the production of  safer bio-
based products.62

 a recent industry initiative by inter-
faceFaBric, inc in partnership with 
the alliance for a clean and healthy 
Maine and the University of  Maine, has 
expanded the bio-based products effort 
to look at the potential of  using Maine 
potatoes and other agricultural products 
to supply the feedstock for bio-based 
plastics.(see appendix d executive 
summary of  seed Grant proposal)63 
The bio-based products initiative is  
being driven by a market demand for 
less toxic bio-based products and the 
business effort to respond to new mar-
ket demand for safer products. Biobased 
plastic products production uses renew-
able resources, does not use antimony 
or phthalate plasticizers, uses 20 to 50% 
fewer fossil fuel resources and can result 
in completely biodegradable consumer 
products. The goal of  this initiative is to 
find or help create a source of  biobased 
plastic feedstock derived from Maine 
potatoes or other agricultural products 
rather than corn derived feed stocks from 
the Midwest. 
 The research conducted for the  
initiative concluded that: 
1. There is a sufficient supply of  starch 

for Maine’s agricultural sector to 
move forward in pursuit of  develop-

ing this new opportunity for Maine’s 
potato growers, and; 

2. There is sufficient supply for Maine’s 
emerging bio-plastics industry to at-
tract venture capital to build a facil-
ity to supply Maine’s industry needs 
with a bio-based plastic feedstock 
from potatoes for their products. 

A Note on Nanotechnology
The Task Force discussed nano-mate-
rial technology (nanotechnology) and 
the need to include these materials as 
“chemicals of  concern” subject to the 
Task Force’s assessment and recommen-
dations. The Task Force recognizes that 
relatively little is known about the po-
tential hazardous and toxics effects of  
nano-materials on human and environ-
mental health (additional nanomaterial 
information summarized by dr. John P. 
Wise in appendix e.) in addition, the 
potential for nanotech to revolutionize 

GREEN CHEMISTRY
  design of chemical products 

and processes that reduce 
or eliminate the use and 
generation of hazardous 

substances. 
(Anastas et al. 2000)

many facets of  modern life—ranging 
from energy production and stain-resis-
tant clothing to medicine and materials 
for golf  clubs—is currently receiving 
much attention, while the need for 
sound and disciplined research to un-
derstand the potential adverse human 
and environmental health effects of  
nano materials is understudied—similar 
to what has occurred for conventional 
chemicals. in addition, existing environ-
mental regulations and regulatory stan-
dards appear inadequate to address 
nano-materials, even if  adverse effects 
were known.
 despite these concerns, the Task 
Force decided that nanotechnology is 
an issue that is too complex and special-
ized to address among the other respon-
sibilities of  the Task Force; the potential 
importance of  nano-materials warrants 
comprehensive focus by a follow-up  
task force. The Task Force recommends 
that a nanotechnology Task Force be 
convened to consider the nanotechnol-
ogy issues similar to the elements of   
the safer chemicals Task Force, i.e.,  
develop recommendations for protect-
ing consumers and the environment 
from unwise use of  nanotechnology.  
recent work by nanotechnology stake-
holders64 and regulatory analysis 65 exist 
to develop a partial framework for estab-
lishing the purview of  such a group. 
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Environmentally Preferable 
Procurement 

The practice of  environmen-
tally preferable procure-
ment has had a strong his-
tory under Maine state 

Government through the Bureau of  
General services, division of  Purchas-
es. For several years green procurement 
strategies have been utilized for acquir-
ing energy star® rated equipment and 
appliances, paper and printing supplies, 
highway paint, retreaded tires and  
numerous other products.
 With adoption of  an environmen-
tally Preferable Procurement (ePP) Pol-
icy in 2004, the division of  Purchases 
pledged “to purchase products and con-
tracts for services that have a reduced 
negative impact on human health and 
the natural environment in comparison 
to other products and service that serve 
similar purposes.” in keeping with this 
policy, the division has undertaken  
several initiatives in coordination with 
other agencies. These initiatives include 
the adoption of  leadership in energy 
and environmental design standards 
for existing Buildings (leed-eB) and 
new construction, the adoption of  elec-
tronic Product environmental assess-
ment Tool (ePeaT) standards for ac-
quiring computer related equipment, 
green chemical procurement, the pro-
curement of  “green” lamps and ballasts, 
procurement of  lead free wheel weights 
and integrated pest management 
(iPM).

Electronic Product Environmental 
Assessment Tool (EPEAT)
The Maine office of  information  
Technology (oiT) is currently drafting 

iv. state of  Maine initiatives: leadership by example

a request for Proposal(rFP) that will 
require computers and related equip-
ment to meet ePeaT silver certifi- 
cation or greater. The majority of  major 
manufacturers have already developed 
an assortment of  available products 
within their normal production volumes 
that comply with the requirements of  
ePeaT certification by incorporating 
raw materials, production methods, 
packaging and waste stream solutions 
into their processes. The oiT bid is  
expected to be issued in december 
2007.

Safer Chemical Procurement 
Janitorial Products
in July of  2005, the Maine Board of  
Pesticides control in the department 
of  agriculture, in concert with the  
division of  Purchases, the Property 
Management division (PMd), and the 
department of  environmental Protec-
tion established an interagency com-
mittee to evaluate the purchase and use 
of  safer cleaners and disinfectants. The 
scope of  this committee was expanded to 
include “cradle to grave” product char-
acteristics with the issuance of  the Gov-
ernor’s executive order 12 FY 06/07, 
An Order Promoting Safer Chemicals in Con-
sumer Products and Services, which further 
directed the creation of  improved spec-
ifications for the procurement of  “green” 
janitorial products. one major objective 
of  this program is to identify “safer” 
products that also work effectively and 
are cost competitive.
 in February of  2007 the PMd issued 
a request for Quotations (rFQ) for 
cleaning chemicals that incorporated 
the Green seal Gs-37 standards. a 
three month pilot program was initiated 

in June of  2007 to test products and dis-
pensing systems. in september, a one 
year contract with the option to renew 
was executed. 
 as of  the publication of  this report, 
PMd custodial staffs utilize 27 new sys-
tems installed throughout the 33 build-
ings under PMd’s management. The 
new certified system has drastically de-
creased the consumption of  chemicals 
by custodial staff. supervisory staff   
indicate that since July of  2007, there 
have been documented cost savings. in 

New environmentally preferable cleaning 
chemicals in State government are effec-
tive performers, reducing chemical use 
and saving money.
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addition, custodial staff  and other state 
employees have indicated broad approv-
al for the performance characteristics 
of  the new products and systems. 

Green Seal Certified Hand Soaps 
and Dispensing Systems
in november of  2006 PMd extended 
its ePP chemicals efforts into a second 
commodity sector, executing a contract 
for Green seal certified foam hand 
soap and dispensers. since the contract’s 
execution, over 265 dispensers have 
been installed in over 36 buildings man-
aged by PMd.
 apart from improving environmental 
and human health through the use of  a 

ated in terms of  price, performance, 
availability and safety.
 in order to reduce mercury content, 
the division of  Purchases has incorpo-
rated standards developed by the Unit-
ed states Green Building council’s 
leadership in energy and environmen-
tal design with regard to operation  
and maintenance of  existing Buildings 
(leed-eB). respondents to the rFQ 
must document the mercury content of  
all mercury containing light bulbs in-
cluded in their bid. vendors will also 
provide assistance to building managers 
to ensure conformance with leed-eB 
standards.66

Maine DOT is the 

first state fleet 

in the country to be 

in active transition 

to lead free wheel 

balancing on all 

size vehicle tires.

Green seal certified product, the use 
of  foam soap has also realized tangible 
cost savings—both in terms of  materi-
als cost and in terms of  personnel costs 
associated with clean up and refill of  the 
previous systems. staff  also report im-
proved performance. 

Procurement of Lamps and Ballast
The division of  Purchases and depart-
ment of  environmental Protection are 
developing a new electrical lamps and 
Ballasts request for Quotations (rFQ). 
The intent is to purchase products that 
in comparison to other products have a 
reduced impact on human health and 
the natural environment when evalu-

Bada Steel Wheel Weight.
Photo: Courtesy of Hennessy Industries, Inc.

MDOT Plow Truck
Photo: Courtesy of Maine  
Department of Transportation

Kools Tires Balances  
Liquid Balancer.
Photo: Courtesy of KTB Products
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Lead Free Wheel Balancing
Traditional wheel weights for tire bal-
ancing have been made primarily of  
lead. a 2000 study67 indicates that ap-
proximately 10% of  the weights fall off  
annually, degrade in the environment 
and contribute both to levels of  lead in 
storm water runoff  that is toxic to some 
aquatic organisms and to ambient lead 
dust in the urban environment. U.s. 
Geological survey estimates lead in 
wheel weights lost on Us roadways at 
2000 tons annually. 
 Use of  lead wheel weights was 
banned in the european Union in July 
2005. ann arbor, Michigan, and the 
state of  Minnesota are replacing lead 
wheel weights with non-lead weights. 
since July 2006, pursuant to Governor 
Baldacci’s executive order, existing 
lead wheel weights on passenger vehi-
cles and light duty trucks serviced in 
state agency garages in Maine have 
been replaced with covered steel wheel 
weights. 
 This change out from lead wheel 
weights occurs during routine tire main-
tenance, and the transition is going 
smoothly. state agencies will be request-
ing the use of  steel wheel weights on 
those passenger and light duty trucks 
serviced by almost 350 independent 
auto facilities.
 The University of  Maine system  
began converting away from lead wheel 
weights in spring 2007. The University 
fleet garage in orono additionally  
services orono’s municipal fire vehicles 
and police vehicles and they are includ-
ed in the conversion. 
 in addition, MainedoT has re-
searched and piloted an internal liquid 
balancing medium alternative for lead 
wheel weights on their heavy duty ve-
hicles. MainedoT staff  has indicated 
improved performance and a cost sav-
ings in terms of  time as well as money. 
The pilot project information has been 
shared with Maine’s school bus com-
munity and is being shared nationally 
through lead Free Wheels. The Maine 
Forest service is also piloting the alter-

native on a tractor trailer vehicle that 
hauls federal excess surplus property. 

Integrated Pest Management (IPM) 
Pests and pesticides can pose a signifi-
cant risk to people, property and the 
environment. a number of  well-docu-
mented studies have demonstrated the 
strong link between uncontrolled pest 
populations and risks to human health.68 
69 70 These risks include increased rates 
of  asthma and infant mortality71 72 and 
risk of  exposure to infectious diseases 
such as Salmonella enteriditis,73 West nile 
virus,74 lyme disease75 and hantavirus 
hemorrhagic fever.76 likewise, pesticide 
use and exposure can also pose risks  
to both humans77 78 79 80 81 and the envi-
ronment.82 Pesticides have been docu-
mented to be pervasively distributed 
throughout our urban, rural and even 
pristine natural environments, per- 
sisting in some cases for decades after 
their use.83  
 integrated Pest Management (iPM) 
is a widely-accepted approach to pro-
tecting people, crops, buildings and  
other resources while minimizing pesti-
cide risk. studies have shown that iPM 
practices significantly reduce pesticide 
exposure risk and improve health.84

 iPM minimizes risks associated with 
pests and pesticides by understanding 
the system in which the pest exists; by 
establishing economic or aesthetic injury 
thresholds and determining whether the 
organism warrants control; by monitor-

ing pests and natural enemies; by select-
ing the appropriate system of  cultural, 
mechanical, genetic, biological or chem-
ical prevention or control techniques; 
by evaluating the pest management  
approaches used and by selecting, inte-
grating and implementing some or all 
of  these methods.85 86

 although iPM practices are well rec-
ognized by agricultural producers and 
pest control professionals, the general 
public and retailers are not familiar with 
the concepts and benefits.
 in Maine, the Bureau of  General 
services (BGs), in consultation with the 
Maine department of  agriculture, has 
drafted an iPM Policy and a request 
for Proposals (rFPs) for iPM service 
bids. as directed by the executive or-
der, the Maine iPM council was asked 
to evaluate the feasibility of  requiring 
that state of  Maine pest management 
contractors be iPM-certified. The iPM 
council determined that such a require-
ment is feasible for structural pest con-
trol contractors and made a formal  
recommendation to daFs that priority 
be given to iPM-certified contractors. 
 Key elements of  the iPM Policy in-
clude 1) routine inspection of  Bureau of  
General service Property Management 
division (PMd) managed buildings and 
grounds; 2) appointment of  an iPM co-
ordinator to oversee the program; 3) as-
signment of  a Building coordinator to 
serve as a communication link between 
occupants, and the iPM coordinator; 
4) iPM training for PMd staff, and 5) 
establishment of  a record-keeping sys-
tem for tracking pest management ac-
tions and evaluating program effective-
ness. iPM policy and rFP documents, 
applicable to office buildings and 
grounds under the control of  PMd, are 
currently undergoing final review by the 
Maine department of  administrative 
and Financial services. it is intended 
that the iPM Policy and the iPM rFP 
will be implemented upon approval and 
will serve to establish a formal iPM pro-
gram for PMd-managed properties. 

Maine’s IPM 

policies for managing 

State property have been 

recognized as one of 

the best in the country in 

the �00� report Ending 

Toxic Dependency: The 

State of IPM.87
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Letter to OSHA

in conjunction with the reexami-
nation of  the osha hazard 
communication standard (hcs) 
in light of  the Global harmoni-

zation system (Ghs), the Task Force 
agreed that osha should require dis-
closure of  chemical information on per-
sistence and bioaccumulation. The 
commissioner of  environmental Pro-
tection and the commissioner of  labor 
communicated with osha on this  
subject in May 2007 (provided as ap-
pendix F).

v. Task Force early actions

Green Chemistry Summit
Members networking through the Task 
Force and discussions during Task Force 
meetings resulted in a recommendation 
to hold a Green chemistry summit. 
several environmental and business 
members of  the Task Force, with addi-
tional sponsorship from the depart-
ments of  economic development and 
environmental Protection, convened 
“Growing Maine’s Green economy; 
Better living Through Green chemis-
try” on october 26, 2007, in Portland, 
Maine. The purpose was to promote 
sustainable bioplastics production from 
Maine natural resources and other 
green chemistry solutions. 

 The conference brought together 
about 170 investors, sustainable business 
leaders, cutting-edge researchers and 
policy makers to explore “Green chem-
istry” solutions that expand our econo-
my by replacing hazardous materials in 
consumer products with safer alterna-
tives. attendees came from Maine, new 
england, new York, california and 
canada. several Maine businesses  
attended specifically with the hopes of  
gaining access to potato-based poly- 
lactic acid for use in their business.

Growing Maine’s Green Economy • moreinfo@mainegreenchemistry.org • Back to top

Growing Maine’s Green Economy 
BEttEr LivinG throuGh GrEEn ChEMistry

Maine’s Green CheMistry & bio-based ManufaCturinG suMMit

october 26th, 2007 • university of southern Maine, Portland Campus

on friday, october 26, investors, sustainable business leaders, 

cutting-edge researchers and policy makers will come together to explore 

“Green Chemistry” solutions that expand our economy by replacing hazardous 

materials in consumer products with safer alternatives. We’ll identify opportunities 

to replace petroleum-based chemicals with bio-based products, and get the latest  

information on an innovative project already underway to make bio-based 

plastic from Maine potatoes. a full agenda will be available shortly.

Brown. it’s the new green.

home     Program     speakers     Venue     registration     sponsors     Contact us

s P o n s o r s
Tom’s of Maine • InterfaceFaBrIc, Inc. • Environmental Health Strategy center

Welcome to 
the website of 
“Growing Maine's 
Green economy: 
better Living 
through Green 
Chemistry!” 

by august 10, we 
expect to have the 
bulk of the site up 
and running. Check 
here for updates 
on registration, 
program and other 
event news.  

Click here to receive 
an e-mail update 
when registration 
begins.

We look forward 
to seeing you in 
october.
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vi. Task Force recommendations

Recommendations on a more 
comprehensive chemicals policy 
that requires safer substitutes 
to priority chemicals in consum-
er products and creates incen-
tives to develop safer alterna-
tives, on a state and regional 
basis as required by Executive 
Order duty IV.b.ii

The outlines of  a chemical 
policy framework were set 
when the state took effec-
tive action to require safer 

alternatives to mercury in consumer 
products, arsenic in pressure-treated 
wood and PBde brominated flame re-
tardants in electronics and furniture. 
now a systemic change is needed to  
memorialize this approach. 
 The Governor’s Task Force recog-
nizes that full development of  a more 
comprehensive chemicals policy will un-
fold over a period of  many years, given 
the magnitude of  the task. such a tran-
sition will be shaped by the combined 
forces of  federal and state policy actions, 
business leadership, consumer demand 
and international markets.
 certain principles should guide state 
and federal chemical policy develop-
ment, including:
• shift the burden of  proof  away from 

government to prove harm and onto 
manufacturers to prove the relative 
safety of  chemicals that they produce 
or use

• shift the standard of  proof  away 
from having to demonstrate unrea-
sonable risk to acting with foresight 
to prevent harm

• ensure that chemical policies protect 
the most vulnerable populations 
among us88

• require safer alternatives to hazard-
ous chemicals when available, while 
phasing out high hazard chemicals 
such as persistent, bioaccumulative 
and toxic chemicals (PBTs)

• honor the public’s right-to-know 
about chemicals hazards, while en-
suring that data gaps on chemical 
safety are closed

• consider the best of  the work of  oth-
er governments that are developing 
chemical policies, such as canada 
and the european Union, to inform 
policy making at home

 The Task Force further recognizes 
that the federal government and the 
states share responsibility for developing 
and implementing effective chemical 

policies that fully protect public health 
and the environment and promote 
green economic development. in Table 
1 below, the Task Force recommends 
unique state and federal roles that are 
complementary and build on the 
strengths and capabilities of  each level 
of  government.

Priority Recommendations  
for the State of Maine  
The state of  Maine should lead by ex-
ample by swiftly enacting state legisla-
tion to plug gaps in the national safety 
system for industrial chemicals in con-
sumer products, while working with oth-
ers to push congress to overhaul the 
ineffective and obsolete federal Toxic 

Policy 
Action State Role Federal Role

General 
Leadership

Cooperate with other states to 
establish a model state policy 
framework and share resources

Reauthorize and strengthen the 
federal Toxic Substances Control Act, 
while funding state programs

Close the 
Safety Gap

Identify chemicals of high concern 
based on existing lists and select 
priority chemicals for early action
Restrict specific uses of priority 
chemicals in products when safer 
alternatives are available, effective 
and affordable

Categorize all existing chemicals by 
level of concern based on their 
inherent properties; update regularly 
with latest science
Restrict use or production of 
chemicals of concern when safer 
alternatives are available or when 
unsafe exposures exist 

Close the 
Data Gap

Use and publicize existing data and 
published lists of chemicals
Require reporting on uses of priority 
chemicals in products by product 
manufacturers

Fund research and analysis of all 
potential inherent properties of 
concern for existing chemicals
Require reporting on chemicals’ 
inherent properties of concern by 
chemical manufacturers

Close the 
Technology 
Gap

Develop capacity to assess and 
promote safer alternatives to priority 
chemicals in products
Invest R&D funds in green economic 
development, e.g. sustainable bio-
based plastics

Fund research and development of 
green chemistry, safer chemicals and 
clean technology
Award grants to state-based R&D 
and demonstration projects that 
promote safer alternatives

Table 1 Recommendation: Chemicals Policy Action  
Should Remain a Shared Responsibility
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substances control act (Tosca). 
 in laying out  recommendations for 
a more comprehensive chemical policy, 
the Task Force takes a long view.  The 
Task Force recognizes that implementa-
tion of  the following recommendations 
over time will require significant new 
resources. Within the limit of  existing 
resources, however, the state can and 
should take low-cost, first steps to estab-
lish a general chemical policy frame-
work, including pursuit of  legislative 
authority where necessary. To the extent 
allowable under limited existing re-
sources the state should continue to ad-
dress high priority chemicals of  concern 
in consumer products, as it has done so 
effectively in the past with mercury and 
the deca brominated flame retardant. 
 The recommendations that follow 
establish a direction the state should 
follow to better protect the health of  the 
Maine people, environment and econ-
omy. our collective pace of  progress will 
depend on future work to answer these 
very real resource questions. To support 
full implementation of  these recom-
mendations, the state should explore 
new funding opportunities and assess 
funding options. The state should also 
seek to leverage other resources in co-
operation with other states, the federal 
government, other national govern-
ments, international organizations, and 
private partners.  
 specifically, the Governor’s Task 
Force to Promote safer chemicals in 
consumer Products recommends as an 
immediate priority that the state of  
Maine take policy action to:
1) adopt and publicize a list of  chemi-

cals of  high and moderate concern, 
based on their inherent properties of  
concern (such as toxicity, persistence 
or bioaccumulation) as indicated by 
previously published lists by author-
itative government or scientific bod-
ies (see levels of  concern in Table 2 
and recommended criteria and lists 
in Table 3);

2) establish the authority to require 
consumer product manufacturers to 

report which chemicals of  high and 
moderate concern are present in 
their products, in what amounts and 
for what purpose;

3) develop a publicly accessible (web-
based) database of  readily available 
information that informs consumers 
about the chemicals of  high concern 
identified by the state, which prod-
ucts contain such chemicals, and  
actions consumers can take to pur-
chase safer alternatives or reduce  
exposure; and

4) establish authority to restrict the  
use of  chemicals of  high concern in 
consumer products when safer alter-
natives are available, effective and 
affordable.

The Task Force further recommends 
that:
5) The Governor and state legislative 

leaders should request that the Maine 
congressional delegation support 
comprehensive reauthorization of  
the federal Toxic substances control 
act (Tosca) to shift the burden of  
proof  on to chemical manufacturers 
to demonstrate the safety of  their 
chemicals, especially for vulnerable 
populations, and to close all data 
gaps on the health and environmen-
tal effects of  their chemicals, as a 
condition to continued marketing of  
industrial chemicals in consumer 
products.

Additional Recommendations  
for the State of Maine
Maine needs to take additional policy 
actions to support and refine the policy 
recommendations listed above. These 
include:
6) select priority chemicals for immedi-

ate action from among the chemicals 
of  high concern used in consumer 
products taking into account product 
use by vulnerable populations; pres-
ence in humans determined through 
biomonitoring or in the household 
environment; high production vol-
ume; presence in wildlife or the en-

vironment; or other potential for  
human or wildlife exposure;

7) Participate in an interstate clearing-
house to share information resources 
among the states on chemical prop-
erties of  concern and safer alter- 
natives and to coordinate chemical 
policy program development;

8) develop expanded capacity to con-
duct biomonitoring of  Maine resi-
dents to determine the presence of  
chemicals of  high concern in human 
umbilical cord blood, blood serum, 
breast milk, and other appropriate 
tissues or bodily fluids;

9) develop incentives, financial assis-
tance, and research and development 
funding to identify, develop and pro-
mote safer alternatives and to build 
public and private sector capacity to 
assess alternatives and prepare sub-
stitution plans for chemicals of  high 
or moderate concern; and

10) support federal or cooperative state 
actions to categorize all existing 
“grandfathered” industrial chemicals 
by level of  concern based on their 
inherent properties of  concern so as 
to guide decision making by govern-
ment, business and consumers (see 
Table 2 below for recommended cat-
egories and appropriate response);

To guide decision making by govern-
ment, business and consumers over 
time, the Task Force recommends that 
actions to improve management of  
chemicals be calibrated to the level of  
concern of  the chemicals in question. 
Table 2 contains recommendations  
regarding general responses to chemi-
cals across four tiers of  concern, based 
on the latest and best science about  
the chemicals’ inherent properties of  
concern.89

 various authoritative government 
bodies and peer-reviewed scientific lit-
erature have identified specific chemi-
cals based on their inherent properties 
of  concern. Table 3 below defines some 
of  the properties of  greatest concern 
and highlights some of  the criteria and 
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lists published by these authoritative 
sources. such factors should be consid-
ered in determining which chemicals of  
high concern should be designated by 
the state of  Maine.
 Table 3 includes two important prop-
erties related to environmental fate, 
namely persistence and bioaccumula-
tion. These indicate the likelihood that 
a chemical will be long-lived in the en-
vironment and will build up to high lev-
els in the food web, respectively. The 

Table also includes just one admittedly 
incomplete measure of  ecotoxicity, 
namely aquatic toxicity, which is easy to 
measure in the laboratory for adverse 
effects on fish, invertebrates and algae.
 The rest of  the inherent properties 
of  concern described in Table 3 relate 
to effects on human health (although 
similar effects are also of  concern to 
wildlife and domestic animals). in gen-
eral, for a given toxic effect, a substance 
should be considered a chemical of  high 

concern for human health whenever 
there is evidence of  adverse effects in 
humans, or whenever the weight of  ev-
idence, based on animal studies and 
other sources of  data, demonstrates the 
potential for adverse effects in humans. 
For example, in the case of  cancer-caus-
ing chemicals, a chemical of  high con-
cern would include both known human 
carcinogens and substances that are 
probable or likely human carcinogens 
or reasonably anticipated to be human 
carcinogens, according to the various 
classifications of  federal and interna-
tional agencies.

Recommendations on expanded 
consumer and retailer education 
to promote markets for safer 
alternatives as required by 
Executive Order duty IV.b.iii.
Enhance Current State Safer  
Chemical Initiatives
Environmental Preferable 
Procurement 
state purchase and use of  environmen-
tally preferable janitorial cleaners and 
hand soap provides a leadership exam-
ple for others. it also suggests that there 
are additional sectors for environmen-
tally preferable purchasing. The number 
of  available bio-based products is con-
stantly growing. Bio-based products are 
less toxic and with their purchase and 
use we protect the environment, reduce 
toxic exposures and support Maine’s 
emerging bio-based products industry. 
sustainability guidelines for bio-prod-
ucts purchasing are being developed by 
organizations such as The healthy 
Building network, the institute for  
agriculture and Trade Policy, clean 
Production action and the institute for 
local self  reliance. 
 adopt preferential purchasing re-
quirements for sustainably manufac-
tured bio-based products.
 Welcome the offer of  the service 
employees international Union hazard 
Materials awareness Training Program 
to conduct hazard Materials awareness 
training on new janitorial products. The 

Tiers Chemicals of … Examples Recommended Action

I High Concern PBTs or vPvBs 90

Known human chronic 
toxicity or high animal 
toxicity

Avoid use or phase-out in favor of 
safer alternatives, acting on top 
priorities first

II Moderate Concern Moderate P or B

Moderate toxicity based 
on animal studies or 
modeling only

Continue use but search for and 
switch to safer substitutes;  
Reduce exposures to meet 
health-based standards where 
they exist

III Unknown Concern Insufficient data to 
classify based on 
inherent properties of 
concern

Fill data gaps to characterize 
inherent properties of concern, 
using modeling where necessary 
to fill gaps in interim

IV Low Concern Complete data set 
demonstrates no 
evidence of inherent 
properties of concern

Give preference as safer 
chemicals 

Table 2 Recommendation: The Level of Concern Should Guide Actions 
to Improve Management of Chemicals

The use of safer chemicals and integrated pest management practices will 
reduce toxic exposures for school children and staff.
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Inherent Properties of 
Concern Nature of Concern Published Lists and Criteria  

Persistence (P) Tendency of a substance to resist degradation, described as the length of time a 
substance remains in the environment before it is physically removed by chemical or 
biological transformations

Washington state criteria and 
list of PBTs91 

USEPA criteria: PBTs92

EU criteria: PBTs and vPvBs, 
REACH Annex XIII93

Bioaccumulation (B) An increase in concentration of a pollutant from the environment  to the first 
organism  in a food chain, with biomagnification resulting in an increase in 
concentration of a pollutant from one link in a food chain to another

Aquatic Toxicity

Adverse effects observed in organisms that typically live in water in the wild such as 
fish, invertebrates and algae. Aquatic toxicity is often reported both as acute 
(resulting from short-term exposures) and chronic (resulting from repeated expo-
sures)

GHS94 Category 1

Carcinogenicity Ability to cause cancer, which is any growth or tumor caused by abnormal and 
uncontrolled cell division

California Prop 6595

IARC96  Group 1 and 2A

GHS Category 1A or 1B

USEPA97 (known/likely)

NTP98 (known/reasonably 
anticipated to be)

Mutagencity / 
Genotoxicity

Induction of genetic changes in a cell as a consequence of changes in gene 
sequence (mutagencity) or alterations in the number or structure of chromosomes

EU99 Category 1 or 2

GHS Category 1A or 1B

Reproductive toxicity Adverse effects on the reproductive systems of females or males, including 
alterations in structure or function of reproductive organs or system, the related 
endocrine system, mating, fertility or reproductive success

California Prop 65

NTP Center for the Evaluation 
of Risks to Human Reproduc-
tion100 

GHS Category 1A or 1B

Developmental 
toxicity

Adverse effects on the developing organism (including structural abnormality, altered 
growth, or functional deficiency or death) resulting from exposure prior to conception 
(in either parent), during prenatal development, or postnatally up to the time of 
sexual maturation

California Prop 65

Endocrine disruption An alteration in the structure or functions of the endocrine (hormone) system that 
causes adverse effects at the level of the organism, its progeny, populations or 
subpopulations of organisms. Endocrine disruption can result in a variety of toxicity 
endpoints, including adverse effects on reproduction, development, immune system, 
etc.

EU101 Category 1 or 2

Japan Ministry of Environ-
ment102

Neurotoxicity Adverse effects on the central or peripheral nervous system Lancet list of neurotoxi-
cants103

Systemic Toxicity / 
Organ Effects

Adverse effects that are either generalized in nature or that occur at a specific site 
in the body that is distant from the point of entry of substance. A systemic effect 
requires absorption and distribution of the substance in the body

GHS Category 1 – organ/
systemic toxicity following 
single or repeated exposure

ABBREVIATIONS:
PBTs = persistent, bioaccumulative and toxic chemicals;  EU = European Union;  vPvBs = very persistent, very bioaccumulative chemicals;  
GHS = the Globally Harmonized System of Classification and Labeling of Chemicals;  IARC = International Agency for Research on Cancer;  
USEPA = U.S. Environmental Protection Agency;  NTP = federal National Toxicology Program 

Table 3 Recommendation: Rely on Authoritative Sources for Identifying Chemicals of High Concern

seiU training program would supple-
ment employer provided training and 
vendor contracted training for Bureau 
of  General services staff  on the safe and 
appropriate use of  new environmen-
tally Preferable. 

Safer Schools
children are among the most vulnera-
ble populations at risk from exposure to 
toxic chemicals, and children spend 
many hours a week in Maine schools. 
Today’s students are tomorrow’s con-

sumers and their ability to make in-
formed choices on safer chemicals is 
enhanced with education.
• Provide adequate funding to the 

Board of  Pesticides control to mon-
itor and enforce compliance with the 
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Board's 2002 standards for Pesticide 
applications and Public notification 
in schools regulation.

• Mandate use of  safer cleaning and 
disinfecting products and practices 
in Maine schools. 

• support K-12 education in Maine 
schools focused on iPM, environ-
mental health and toxicology and 
aligned with Maine learning re-
sults. 

Integrated Pest Management 
(IPM) 
The Property Management division is 
now working with the department of  
agriculture to implement new (iPM) 
mandates. 
• Provide adequate support and re-

sources to implement the state of  
Maine Bureau of  General services 
iPM policy including implementa-
tion of  an effective record-keeping 
system to track pesticide use, pest 
monitoring results, and pesticide- 
and pest-related complaints.

Promote Safer Use of Chemicals
Provide general education through web-
site and educational materials that pro-
vide guidance and education on safer 
chemicals accompanied by an outreach 
campaign. 
 Material safety data sheets (Msds) 
are mandated to provide chemical haz-
ard information for worker protection. 
in the absence of  comparable safety 
data sets for consumers, Msds serve 
that role by default. improving the in-
formation content of  Msds would ben-
efit multiple sectors including workers, 
businesses that wish to become more 
sustainable and make safer products  
and consumers who are looking for  
information often unavailable from  
the product label. The Maine Board of  
occupational safety and health has  
the authority to enhance Maine public 
sector Msds. 
• establish threshold cutoff  amounts 

on public sector Msds for chemicals 

similar to current state of  Pennsyl-
vania law Penn code, ch 307, 
sec.307.2 (2) i.e. listing of  "every 
chemical contained in the substance 
which comprises 3.0 % or more of  
the substance, except that hazardous 
chemicals substances shall be listed 
if  they comprise 1.0 % or more of  
the substance, and special hazardous 
substances that comprise .01% or 
more of  the substance.” Under Penn-
sylvania law hazardous substances 
and special hazardous substances are 
defined by a list published by Penn-
sylvania.

• require disclosure of  information on 
persistence and bioaccumulation on 
public sector Msds. 

integrated Pest Management has been 
required since 2002 in Maine schools 
and went into effect for occupied build-
ings including governmental, com- 
mercial, and institutional buildings in 
January 2007. a regulatory infrastruc-
ture is in place but outreach and educa-
tion, monitoring and enforcement will 

be required to ensure initial implemen-
tation and ongoing adherence to iPM 
regulations  
• support development of  educational 

resources to promote implementa-
tion of  iPM. 

improve the ability to measure the 
state’s compliance with the 1997 act to 
Minimize reliance on Pesticides (22 
M.r.s.a. sec. 1471-X) 
• Provide funding to the Board of  Pes-

ticides control to monitor and report 
on trends in pesticides sales and use 
in Maine. 

homeowner use of  pesticides for lawn 
care is dramatically on the rise in Maine. 
consumer education about safe pesti-
cide use and safer non chemical alterna-
tive means of  pest control is an impor-
tant tool to protect health and the 
environment. The legislature has rec-
ognized this and established the Maine 
Pesticide education Fund as a vehicle 
to accept private and public contribu-
tions to assist with reducing unsafe  
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pesticide exposures to consumers. 
• develop a reliable and sustainable 

funding stream to ensure monies will 
be available from the Maine Pesticide 
education Fund. 

• Promote development of  a sustain-
able revenue source, through user 
fees or other means, to provide for 
public and retailer education about 
iPM and safer alternatives to pesti-
cides. 

Increase a Safer Chemicals Knowledge 
Base through Research and Advanced 
Educational Opportunities
• support university research needed 

for the development and application 
of  least-toxic and/or non-chemical 
alternatives to pesticides and other 
toxic chemicals used in Maine.

• Provide funding for faculty hires to 
expand the “Toxicology and envi-
ronmental health” minor within the 
University of  Maine system and  
dedicate 1-2 fellowships in the Grad-
uate school of  Biomedical sciences 
to the newly formed Toxicology and 
environmental health track in that 
program. 

Recommendations the Task 
Force will submit to the Maine 
Innovation Economy Advisory 
Board that has replaced the 
Maine Science and Technology 
Advisory Council as required 
by Executive Order Task 
Force duty IV.b.iv.
Technological innovation is key to both 
the development of  safer alternatives to 
toxic chemicals, and to allowing Maine 
companies to maximize the value of  
state’s rich natural resource base. Green 
chemistry, including the development 
of  bio-based products from Maine  
agricultural and forest resources, offers 
the potential for economic growth and 
job expansion in this state. Becoming 
preeminent in the field of  Green chem-
istry is a natural for this state and its 
businesses. 
 recognizing the allocation of  r&d 
funds among various research initiatives 
should be done in a peer-reviewed and 
competitive manner, the Task Force rec-
ommends that the state and the Maine 
innovation economy advisory Board 
consider supporting the expanded ef-
forts of  the University of  Maine system 
and private industry to become leaders 
in the field of  Green chemistry and  
the emerging potential of  bio-based 
products. 

• encourage collaboration among re-
search, industry and academic insti-
tutions to further develop capacity to:
– advance green chemistry and sus-

tainable production across the life-
cycle of  materials in products;

– research, develop and commer-
cialize the production of  bio-
based products from Maine agri-
cultural and forest resources 
consistent with the principles of  
green chemistry; and

• Provide expertise in toxicology, as-
sessment of  safer alternatives, and 
management of  data on the uses and 
hazards of  chemicals in order to sup-
port state policy efforts and provide 
technical assistance to industry. 

• Provide early support for research 
and development leading to con-
struction of  a Pla (polylactic acid) 
manufacturing facility in aroostook 
county to produce bio-based plastics 
from potatoes and other agricultural 
crops to meet growing demand for 
sustainable bioplastics by Maine-
based manufacturers and other com-
panies.

• increase the amount of  research 
funding in the Maine economic in-
centive Fund (MeiF), and expand its 
scope to include an increased focus 
on research in toxicology, environ-
mental health and green chemistry.


