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1 Summary

Maine Revised Statute Title 38, Chapter 16fDxic Chemicals in Children’s Produatsquires
the Maine Department of Environmental Protectiofe(MEP), in concurrence with the Maine
Center for Disease Control and Prevention (MECDR&}evelop and maintain a list of
Chemicals of Concern (COC), a list of Chemicalsimjh Concern (CHC) and subsequently a
list of priority chemicals which are subject to @otial reporting requirements and/or regulation.
The COC list was developed in 2010 and revisedil2according to statutory revisions and
contains 1,384 chemicdlsThe CHC list, which can contain no more than Réricals, was
derived from the COC list following statutory regements and a prioritizing methodology
developed by the MECDC and described in detathé2012 Deriving Chemicals of High
Concern Process documentafiohhe CHC list was published in 2012 and listedt#6micals of
high concern. Since 2012, eight chemicals fromQRk list have been designated as priority
chemicals.

TheToxic Chemicals in Children’s Producttatute requires the MEDEP Commissioner to
update the CHC list once every 3 yéaPer statute, the update requires the removal of
chemicals from the CHC list that are designatepremsity chemicals, as well as removal of
chemicals that no longer meet the CHC criteria. Jthéute also permits the MEDEP
Commissioner to identify additional chemicals ajlihconcern, so long as the chemicals meet
the CHC listing criteria and the CHC list contanmesmore than 70 chemicals.

This document presents the first triennial update CHC list published in July 2012. The
triennial update was focused on removing chemitafa the CHC list now designated as
priority chemicals, and removing chemicals thandomeet the CHC criteridhe updated CHC
list now contains 36 chemicals. For the 2015 updiE8echemicals were removed from the 2012
CHC list. Eight chemicals were removed because dneyow listed as priority chemicals. In
response to petitions to delist specific chemiaaie chemical was removed from the CHC list,
while another chemical CHC listing was modifiedsBd on review, four chemicals were
removed because they do not meet the statutory i@et@ification criteria.

The MEDEP and MECDC intend to review and updateQR€ selection process to identify
new chemicals of high concern and subsequent fyidnemicals during the next three years.
One approach under consideration would be to rekis@terpretation of weight-of-evidence
toxicity criteria initially used to generate thel20CHC list to meet the standard strong
credible scientific evidence” (e.g., include proleabuman carcinogens rather than just known
human carcinogens, consider both category 1A angepBductive classifications by the
Japanese GHS). This approach would expand thet@t€MC list considerably, which would
then be narrowed based on exposure informatiot, gsibiomonitoring data.

! http://www.maine.gov/dep/safechem/concern/index.html

? http://www.maine.gov/dep/safechem/highconcern/index.html

3 MRS Title 38, Chapter 16-D:TOXIC CHEMICALS IN CHILDREN’S PRODUCTS. 38 §1693-A. Subsection 3.
http://www.mainelegislature.org/legis/statutes/38/title38ch16-Dsec0.html
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2. 2012 Derivation of Chemicals of High Concern

The 2012 chemicals of high concern (CHC) identifaraprocess began with the list of
chemicals of concern (COC) published in 2011. TheCGist contained 1,384 chemicals that in
accordance with statute were listed by an authortgovernmental entity on the basis of
credible scientific evidenéeas being:

A. A carcinogen, a reproductive or developmental @axior an endocrine disruptor;
B. Persistent, bioaccumulative and toxic; or
C. Very persistent and very bioaccumulative.

According to statute the CHC list can contain na@rtban 70 chemicals. Identification of CHC
requires that the chemical is on the COC list argtnadditional toxicity and exposure criteria
as defined by statute. The toxicity criteria arérosl asstrongcredible scientific evidence that
the chemical is a reproductive or developmentakte, endocrine disruptor or human
carcinogen. The exposure criteria are definestrasgcredible scientific evidence that:

A. The chemical has been found through biomonitoriniget present in human blood,
including umbilical cord blood, breast milk, urineother bodily tissues or fluids;

B. The chemical has been found through sampling aatysis to be present in household
dust, indoor air or drinking water or elsewherd¢hia home environment; or

C. The chemical is present in a consumer product aspdesent in the home.

To narrow the list of 1,384 COC to no more tharCHC, the MECDC followed an approach
developed by Washington State for their Childre3gse Products Atiand detailed in the 2012
Deriving Chemicals of High Concern Process docuatent. Briefly, Washington State

identified 476 chemicals that had both evidencmxicity and exposure from two larger lists (a
list of 2,044 high priority chemicals, which comtad all of the 1,384 chemicals of concern
identified by the State of Maine, and a list ofZ2Zhemicals with evidence of potential child
exposure). The list of 476 chemicals was reducedBtbchemicals through removal of

chemicals that were regulated under existing laemicals that were combustion products, and
chemicals with limited toxicity data or toxicityiprarily concerned with ecological endpoints.

* Credible scientific evidence is defined by statute as the results of a study, the experimental design and conduct of
which have undergone independent scientific peer review, that are published in a peer-reviewed journal or
publication of an authoritative federal or international governmental agency, including but not limited to the
United States Department of Health and Human Services, National Toxicology Program, Food and Drug
Administration and Centers for Disease Control and Prevention; the United States Environmental Protection
Agency; the World Health Organization; and the European Union, European Chemicals Agency.

> Washington State’s Children’s Safe Products Act. http://www.ecy.wa.gov/programs/swfa/cspa/
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The MECDC then applied a three-step process t¥vhghington State list of 184 chemicals to
derive a final CHC list of no more than 70 chensc&8tep 1 included removal of chemicals that
were not on the State of Maine COC list, chemitads$ were already regulated under existing
Maine directive, or chemicals unlikely to be addedonsumer products. Step 2 included
exclusion of chemicals that did not meet the Maitautory definition of credible scientific
evidence (i.e., chemicals that were listed solglptate governments; not by federal or
international authoritative governmental entiti€xep 3 involved the use of toxicity and
exposure prioritizing criteria developed by the MBECand MEDEP to identify chemicals that
met the statutory requirements for chemical of laghcern listing (e.g., strong credible
scientific evidence for toxicity) and to help idépthe most potentially harmful chemicals.

After application of Steps 1 and 2, the potentillCClist was narrowed to 107 chemicals. For
Step 3, multiple databases maintained by federaiternational authoritative governmental
programs were used to narrow the list of 107 pae@HC to no more than 70 CHC (Table 1).
Database-specific toxicity prioritizing criteriarfmeeting the test aftrongcredible scientific
evidence that the chemical is a reproductive oeligamental toxicant, endocrine disruptor or
human carcinogen were developed and applied (Tigble

Table 1. CHC identification databases and apgdiatitizing criteria.

Database Prioritizing criteria

National Toxicology Program Center for Evaluatidn p“Serious Concern” or “Concern” for adverse
Risks to Human Reproduction (NTP-CERHR) effects in humans

National Toxicology Program

Report on Carcinogens (NTP-ROC) Known to be a human carcinogen

Globally Harmonized System of Classification and | Category 1A reproductive hazard

Labelling of Chemicals (GHS) Category 1A carcinogen

European Commission Endocrine Disruptor PrOgramCategory 1 endocrine disruptor

(EU-EDP)

U.S. Environmental Protection Agency IntegrateckR|s1986 category A, 1996, 1999, or 2005 known
Information System (USEPA IRIS) human carcinogen

European Union List of Carcinogens (EU cancer) @ate 1A carcinogen

International Agency for Research of Cancer (IARC) Group 1 carcinogenic to humans

In addition, MECDC considered chemicals that wertegorized with credible scientific

evidence as being persistent, bioaccumulative @xid {PBT) as candidate CHC, since two of
the three listing criteria for COC specified intata were related to being a PBT. Two PBT lists
were identified and used to identify potential CEli@micals (Table 2).
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Table 2. Databases and toxicity prioritizing aidefor identifying PBT related chemicals.

Database Prioritizing criteria

Health Canada Persistent Bioaccumulative and

inherently Toxic Present on list

Present on list and confirmed with review of
studies published in peer reviewed
publications

Washington State Persistent Bioaccumulative and
Toxic

Seven candidate CHC chemicals were identified gtlased on a PBT listing. The MECDC
previously performed extensive reviews of peeraexd published studies for four of the seven
PBT-related chemicals (tetrabromobisphenol A, decawninated diphenyl ether,
hexabromocyclododecane, and perfluorooctane sglfaeid) and determined there was a
sufficient body of peer-reviewed publications taxclude there was strong credible scientific
evidence for either reproductive or developmerttzicity, endocrine disruption, or other toxic
health effects.

To meet the CHC strong credible scientific evidecriria for presence in human blood, urine

or other bodily fluids or presence in householdmdair, dust or drinking water, MECDC
conducted peer-review literature searches to ifjectiemical-specific human biomonitoring
studies or indoor air/dust monitoring studies. pi@sence in a consumer product used or present
in the home, the MEDEP examined 12 federal andanatenal authoritative governmental
databases to identify chemicals present in conspnogiucts.

Forty-nine chemicals were identified from the b$tL07 potential CHC that met both the
toxicity and exposure prioritizing criteria. The$@ chemicals became the list of Chemicals of
High Concern published on July 1, 2012.

3. 2015 Triennial Update

By statute, the MEDEP Commissioner is requirecetoaw the CHC list every three years and
remove any chemical from the CHC list that has likEsignated a priority chemical or that no
longer meets the listing criterfaAdditional chemicals may be added to the CHCdistording

to the listing requirements. The final list is teiude no more than 70 chemicals and no fewer
than 10. The 2015 CHC update consisted of arainmgview to confirm the current status of
chemical listings by authoritative national ancemiational agencies, identify and remove
chemicals that had been designated as priority iaésnand identify and remove any chemicals
not meeting the listing criteria. This update adaially identified and addressed a number of
minor corrections to documentation that do not gessny chemical’s current CHC status.

® MRS Title 38, Chapter 16-D:TOXIC CHEMICALS IN CHILDREN’S PRODUCTS, 38 §1693-A Subsection 3.
http://www.mainelegislature.org/legis/statutes/38/title38ch16-Dsec0.html
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3.1. Chemicalsof High Concern delisting

The delisting of chemicals from the CHC list is &@&h®n the removal of chemicals now listed as
priority chemicals and chemicals not meeting theddidting requirements. Chemicals that do
not meet the statutory CHC identification critenare identified by chemical-specific petitions
to delist chemicals from the CHC list or by the MEC as not meeting the CHC identification
criteria following review for the three year update

3.1.1. Removal of chemicalslisted aspriority chemicals

Since the publication of the CHC list in 2012, ¢igidC have been elevated from CHC status to
priority chemical status (Table 3). These eightneivals have gone through the priority chemical
designation process and are now listed as priohigmicals. Due to their priority chemical

listing status these chemicals were removed fraHC list.

Table 3. Chemicals of high concern removed dueitwity chemical listing status.

Chemical CASnumber | Year of priority status designation
Arsenic and arsenic compounds 7440-38-2 2014
Mercury and mercury compounds 7439-97-6 2014
Cadmium 7440-43-9 2014

Diethyl phthalate 84-66-2 2015

Dibutyl phthalate 84-74-2 2015

Benzyl Butyl phthalate 85-68-7 2015
Di-(2-ethylhexyl) phthalate 117-81-7 2015
Formaldehyde 50-00-0 2015

3.1.2. Removal of chemicals not meeting the CHC identification criteria

Table 4. Chemicals of high concern delisted bez#iusy do not meet the CHC criteria.

Chemical CASnumber | Reason for delisting

; ; Biomonitoring and presence in consumer
Beryllium and beryllium 7440-41-07 products data did not meet the finding of strong

compounds credible scientific evidence
Metallic nickel® 7440-02-0 Does not meet the toxicity prioritizing criteria Of
a known human carcinogen.
- P Does not meet current toxicity prioritizing
Di-n-hexyl phthalate 84-75-3 criteria used to identify CHC
Hexachlorobutadiene 87-68-3 Only listed as a PBT with no formal review

Tris(2-chloroethyl) phosphate | 115-96-8 Only listed as a PBT with no formal review

2-Naphthalenol, 1-[(4-methyl-2-

. 2425-85-6 Only listed as a PBT with no formal review
nitrophenyl)azo]-

#Nickel compounds (CAS N/A) remain on the CHC listtaey meet CHC identification criteria.
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Beryllium and beryllium compounds (CAS 7440-41-07)

In response to a recent petitida remove beryllium and beryllium compounds frora @HC

list, MECDC concurred with MEDEP that beryllium abéryllium compounds do not meet the
CHC identification criteria due to insufficient lmnitoring data and the apparent lack of data
related to exposure in the home or use in childrendductd As such, beryllium and beryllium
compounds were removed from the CHC list during2®&5 update. While beryllium and
beryllium compounds were removed from the CHC trsty remain on the COC list as they
appropriately meet COC eligibility criteria.

Metallic nickel (CAS 7440-02-0)

The listing of nickel and nickel compounds (CAS @4€2-0) as a CHC was challenged through
petitior” in 2014. Nickel and nickel compounds were ideadfon the 2012 CHC list under a
single CAS number 7440-02-0, which specificallyntiigees only metallic nickel. However,
metallic nickel itself does not meet the CHC crador strong credible scientific evidence of
carcinogenicity’. Based on the CHC prioritizing toxicity criteriaetallic nickel should not be
included on the final CHC list, as currently the CHrioritizing toxicity criteria used for
carcinogens is the chemical must be listed by #moaitative federal or international
governmental agency as a known human carcinogetallMaickel is listed as reasonably
anticipated to be a human carcinogen. Accordingitallic nickel CAS 7440-02-0 was removed
from the CHC list as it does not meet the CHC idieation criteria. Removal of metallic nickel
from the CHC list does not warrant removal from @@C list, as metallic nickel following
current COC eligibility criteria is appropriatelgantified as chemical of concern.

Nickel compounds as a class are listed by authimétéederal and international governmental
agencies as known human carcinogens and thus atebp meet the toxicity inclusion criteria
for CHC listind. Consequently, nickel compounds will remain on@¢C list. As there is no
single CAS number to identify nickel compounds @saup, the CHC listing for nickel
compounds will not have an associated CAS numbén@cOC and CHC lists.

7 “Petition to Remove Beryllium and Compounds from the Maine DEP List of Chemicals of Concern and from the
List of Chemicals of High Concern under the Maine Toys and Children’s Products Law” submitted by Materion June
6", 2014,

® MECDC review of the “Petition requesting the removal of beryllium and beryllium compounds from the Toxic
Chemicals in Children’s Products list of Chemicals of Concern and Chemicals of High Concern”, memorandum

submitted to the MEDEP December 3™ 2015.

? “Petition to Remove Nickel and Nickel Compounds from the Maine Kid’s Safe Products Act” submitted by the
Nickel Institute July 28", 2014.

% MECDC review of the “Petition to Remove Nickel and Nickel Compounds from the Maine Kid’s Safe Products
Act”, memorandum submitted to the MEDEP January 23rd, 2015.
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Di-n-hexyl phthalate (CAS 84-75-3)

The National Toxicology Program’s Center for thealesation of Risks to Human Reproduction
(NTP-CERHR) previously published a number of moapéis assessing the potential human
reproductive and developmental health effects et#ic chemicals, including several
phthalate¥. The NTP-CERHR monographs were used as a datshatentify CHC that met
the statutory requirement of strong credible sdiergvidence for human reproductive or
developmental toxicants (Table 1), if NTP-CERHRedetined there was “Serious Concern” or
“Concern” for adverse effects in humans. The NTHRER used a two phase process to classify
the weight-of-evidence for potential human reprdiyecand/or developmental health effééts
Phase 1 consisted of a weight-of-evidence apprimadiazard identification with a seven-tier
classification scale as follows: Clear evidencaaierse effects; Some evidence of adverse
effects; Limited evidence of adverse effects; Ifisight evidence for a conclusion; Limited
evidence of no adverse effects; Some evidence afluerse effects; Clear evidence of no
adverse effects. For Phase 1 hazard identificatienyweight-of-evidence for effects in
laboratory animals and humans were classified séggir Phase 2 consisted of combining the
hazard identification outcomes for experimentahaalistudies and human studies, if available,
with current human exposure data or pharmacokimktia needed to extrapolate results
observed in experimental animals to potential éff@t humans to generate a final “Level of
Concern”. The Phase 2 level of concern of adveffeets in humans were broken down into
five categories: Serious concern for adverse efféconcern for adverse effects; Some concern
for adverse effects; Minimal concern for adverdeat$; Negligible concern for adverse effects
and a sixth category for insufficient data on hdadentification and/or exposure.

In the 2012 Deriving Chemicals of High Concern dueatation the toxicity prioritizing criteria
for CHC identification for chemicals with NTP-CERHRonographs is listed as “Clear” or
“Some” evidence of adverse effects in humans. Aigfothe NTP-CERHR prioritizing criteria

as defined in the 2012 documentation is not clegarding the use of Phase 1 or Phase 2
classifications, the intent was to identify chengaoaith strong evidence of adverse reproductive
or developmental health effects in humans.

For di-n-hexyl phthalate (DnHP) (CAS 84-75-3), tiéP-CERHR concluded for Phase 1 hazard
identification that there was “Clear evidence of&de effects” for reproductive toxicity and
“Limited evidence of adverse effects” for developrxicity in laboratory animals, and a lack
of data to assess the weight-of-evidence of adffsets in humartd The NTP-CERHR Phase

2 conclusion for the level of concern in humans asufficient hazard and/or exposure data”
13 Both Phase 1 and Phase 2 assessments concladi¢fuetie is insufficient data to assess the
potential reproductive or developmental health@ffef DnHP in humans. Consequently, DnHP

1 Jahnke, G.D., lannucci, A.R., Scialli, A.R., and Shelby, M.D. 2005. Center for the Evaluation of Risks to Human
Reproduction-The First Five Years. Birth Defects Research (Part B) 74:1-8.

12 Bucher, J.R., Wolfe, M.S., Thayer, K. 2011. National Toxicology Program: Evaluation of Reproductive and
Developmental Hazards. http://www.oehha.ca.gov/prop65/public meetings/pdf/071211NTPCalEPADART.pdf

" NTP-CERHR. 2003. NTP-CERHR Monograph on the Potential Human Reproductive and Developmental Effects of
Di-n -Hexyl Phthalate (DnHP). NIH Publication No. 03-4489.
http://ntp.niehs.nih.gov/ntp/ohat/phthalates/dnhp/dnhp _monograph final.pdf
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does not meet the current MECDC toxicity prioritigicriteria designed to identify chemicals
with strong evidence of adverse reproductive oetigpmental health effects in humans. The
2012 CHC selection process mistakenly recorded Dasifeeting the prioritizing criteria for
the Phase 2 NTP-CERHR evaluation, when in faatly met “Clear” evidence of adverse
effects for the Phase 1 evaluation for experimeamtahals. Consequently, the CHC listing of
DnHP (CAS 84-75-3) as a reproductive or developald@nkicant under the NTP-CERHR
database was removed in the 2015 update.

In the 2012 CHC selection process DnHP did not rapgtof the toxicity prioritizing criteria in
any of the additional toxicity databases used émiidly chemicals of high concern. For the 2015
triennial update all of the toxicity databases wesgewed for potential updates since 2012 that
would apply to listing DnHP as a chemical of higincern. The Japanese GHS database for
reproductive health effects does not include aagsification for DnHP. The European Union
(EV) Endocrine Disruptor database continues te [lBIHP as a Category 2 endocrine disruptor.
Only Category 1 endocrine disruptors from the Edcamine disruptor list were considered for
CHC designation. The NTP, IARC, IRIS 1986, IRIS %8 the EU carcinogen databases do not
include classifications for DnHP. Following thel20CHC prioritizing criteria, DnHP does not
meet the toxicity prioritizing criteria within ardatabase used to identify chemicals of high
concern and was removed from the CHC list. Remfvoai the CHC list does not affect the
listing of DNHP as a chemical of concern. While Bhitas removed from the CHC list for the
2015 three-year update, this chemical may be ligseal CHC following review and use of
additional toxicity databases as described in deatifying New Chemical of High Concern
section.

Hexachlorobutadiene (CAS 87-68-3), Tris(2-chlorgbtphosphate (CAS 115-96-8), and 2-
Naphthalenol, 1-[(4-methyl-2-nitrophenyl)azo]- (CR825-85-6)

As part of the triennial review, MECDC identifidarée chemicals that were listed as CHC

solely based on the criteria of persistent, bioaudative, and toxic (PBT). While PBT is a clear
toxicity criterion for the COC list, it is not aitarion for listing as a CHC. Hexachlorobutadiene,
tris(2-chloroethyl) phosphate, and 2-Naphthalehg(4-methyl-2-nitrophenyl)azo]- are on the
2012 CHC list due to their exclusive presence orsMfayton State’s PBT list and/or Health
Canada’s PBIT list. However, MECDC has not undemte& substantial review of the peer-
reviewed scientific literature regarding carcinoigeneproductive and/or developmental, or
endocrine disrupting health effects for these cleatai The toxicity database listings for these
three chemicals were reviewed for any potentialatgsior changes and in 2015 they do not meet
any of the toxicity prioritizing criteria other thdeing listed as PBTs (i.e., none are known
human carcinogens, none are listed by NTP-CERHR@sductive or development toxicants
with Serious Concern or Concern for adverse effieckaimans and none are listed as Category 1
endocrine disruptors). Accordingly, hexachlorobigad, tris(2-chloroethyl) phosphate, and 2-
Naphthalenol, 1-[(4-methyl-2-nitrophenyl)azo]- weesnoved from the CHC list as they do not
meet the statutory CHC toxicity criteria, which wiat include bioaccumulative or persistent
criteria. These chemicals remain on the COC lishag appropriately meet statutory COC

listing criteria.
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Four additional chemicals are listed as CHC (Tetadobisphenol A (CAS 79-94-7), BDE-209
(CAS 1163-19-5), hexabromocyclododecane (CAS 253884), perfluoroocatane sulfonic acid
and its salts (CAS 1763-23-1)) due to their listasgPBTs by Washington State or Health
Canada. However, MECDC previously reviewed thessmibals and concluded that they met
the toxicity listing criteria for CHC with strongexdible scientific evidence.
Tetrabromobisphenol A and hexabromocyclododecawe pieviously undergone review by the
MECDC for listing as priority chemicals for bromied flame retardants in 20fGnd BDE-209
was reviewed for legislation passed in 280¥nning specific brominated flame retardants.

For perfluorooctane sulfonic acid (PFOS) and itsssthe MECDC in the process of developing
a drinking water guidance value for perfluoroociaraxid (PFOA) and PFOS performed a
review of the current scientific literature pubkshin peer-reviewed journals. Through this
process the MECDC identified multiple peer-reviewedentific studies documenting endocrine
disrupting effects and adverse reproductive an@ldewmental effects in animafs There were
also a number of epidemiological studies identifieat demonstrated adverse reproductive and
developmental effects associated with PFOS in hsthaBased on this previous work and
review the MECDC concluded that PFOS meets theityxariteria of an endocrine disruptor
and reproductive or developmental toxicant witlrsty credible scientific evidence to be
appropriately listed as a CHC. For the 2015 triehapdate, the chemical-specific inclusion
criteria (Appendix 1) contains toxicity criteriafezences for PFOS in support of its CHC listing.

3.2. General updates

A number of general updates were made to the 2@ I3t in this update. These represent
minor changes or corrections and do not changelemical’s current CHC status.

3.2.1. Database classification updates

There are several chemicals in which the origi@dl2CHC listing failed to include an
appropriate toxicity prioritization from an indiwidl database. For example, benzene is listed in
NTP, IRIS, EU, IARC and GHS databases as a knowmanmucarcinogen; however, the 2012
CHC list and documentation failed to capture theSGddown human carcinogen categorization.
Several of these types of database updates were iméae 2015 update (Table 5).

! Rationale for Concurrence by Maine Center for Disease Control and Prevention on the Designation of
Brominated Flame Retardants as a Priority Chemical, November 22, 2010.

> Brominated Flame Retardants: Third annual report to the Maine Legislature, Prepared by the Maine Center for
Disease Control & Prevention and the Maine Department of Environmental Protection, January 2007.

®see Appendix | 2015 Triennial Update Chemical Specific Inclusion Criteria for specific references.
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Table 5. Toxicity database classification updates.

Chemical CAS number Toxicity database correction
Benzene 71-43-2 Added GHS known human cancer aaagon
2-Naphthylamine 91-59-8 Added GHS known human cacategorization

Added NTP known human cancer categorization;
Added GHS Category 1A cancer categorization;
Added European Union Category 1A cancer
categorization
Removed the IRIS 1996 cancer classification; jit
1, 2-Dibromoethane 106-93-4 is classified atikely to be carcinogenic to
humans notknown to be a human carcinogen
Nickel compounds No CAS available Added I.ARC Group 1 carcinogenic to humans
categorization

Benzidine and its salts| 92-87-5

3.2.2. COC and CHC nomenclature updates

Two general updates were made regarding how spetiémicals are identified by name on the
final CHC list, as the naming convention of sev&BIC was not consistent between the COC
and CHC lists.

Perfluorooctane sulfonic acid (CAS 1763-23-1)

Perfluorooctane sulfonic acid and its associatéid age identified on the COC lists as “Acid
[Perfluorooctane sulfonates (PFOS)]"; while on @teC list they are identified as
“Perfluorooctanyl sulphonic acid and its salts”eT@OC and CHC nomenclature for PFOS was
meant to capture the parent chemical, (i.e., parfloctane sulfonic acid) and structurally
analogous salts that disassociate or breakdowrthietparent chemical, such as perfluorooctane
sulfonic acid potassium salt. The COC nomenclatdice] [Perfluorooctane sulfonates (PFOS)],
intended to capture the associated salt compoimdsgh use of the term sulfonates, which
denotes any salt of a sulfonic acid. The CHC nora¢me directly lists the parent chemical,
perfluorooctanyl sulphonic acid and then includesdssociated salts. For consistency between
the COC and CHC lists, the identification by cheshitame of perfluorooctane sulfonic acid and
its associated salts was changed to “Perfluoroecationic acid (PFOS) and its salts” on both
the COC and CHC lists. The perfluorooctane sulf@eid nomenclature is the standard
terminology used by the U.S. National Library of diténe Hazardous Substances Database
Identification by CAS number on both COC and CHIsliremains as 1763-23-1, which
specifically identifies perfluorooctane sulfonid@¢. Compound-specific CAS numbers for
perfluorooctane sulfonic acid salts are not inctute CAS number identification for PFOS.

7 u.S. National Library of Medicine Hazardous Substances Database, Perfluorooctane sulfonic acid CASRN: 1763-
23-1. http://toxnet.nIlm.nih.gov/cgi-bin/sis/search2/f?./temp/~9gR4Dw:1
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Quartz (CAS 14808-60-7)

Quartz is identified by name on the COC list adit§j crystalline (inhaled in the form of quartz
or cristobalite from occupational sources)” andd®S number as 14808-60-@n the CHC list
quartz is identified by name as “Quartz” and by QABnber as 14808-60-7. The three toxicity
prioritizing databases used to identify quartazsilas a chemical of high concern use the
following nomenclature and CAS numbers: NTP - &iliCrystalline (Respirable Size)” CAS
No.: none assigned; IARC - “Crystalline silica iretform of quartz or cristobalite dust” no
separate CAS numbers listed; GHS - “Quartz” CASOB480-7. For consistency between the
COC and CHC lists and the naming conventions ugddderal and international authoritative
governmental agencies, the chemical name for guatzupdated to “Silica, crystalline (in the
form of quartz or cristobalite dustyih both the COC and CHC lists. Identification by &£A
number remains unchanged as 14808-60-7.

Chemicals listed with accompanying salts

Two chemicals on the CHC list are listed as a siglemical with associated salts compounds,
Benzidine and its salts (CAS 92-87-5) and Perflootane sulfonic acid (PFOS) and its salts
(CAS 1763-23-1). For these two chemicals a clemcéé was added to the COC and CHC lists
describing that the listed CAS number is specificthe parent chemical, but the listing
encompasses all parent chemical related saltssdlteehave individual salt-specific CAS
numbers separate from the parent chemical CAS nyrobethey are not individually listed.

3.2.3. 2012 Deriving chemicals of high concern process documentation corrections and
updates

During the triennial review several minor documéntaand reference errors in the 2012
MECDC Deriving Chemicals of High Concern Processuwoent were identified. Several
reference updates to documentation were also fa=h(e.g., the latest NHANES biomonitoring
data). These errors and updates are described laslgeneral documentation corrections,
reference corrections, and reference updates.

General documentation corrections

In Figure 2 of the 2012 State of Maine Chemicalsligh Concern Prioritization Process, the
wording in the second bullet under the Step 3 estgtucriteria (“Chemicals with low toxicity
values from U.S. EPA’s IRIS data base”) was revisegad “Chemicals with low toxicity
values from ATSDR or RTECs databases”. The ATSD&RRNEC databases were used by
Washington State to identify chemicals with lowitaty values rather than the IRIS database.

Di-n-hexyl phthalate (DnHP) (CAS 84-75-3) was identifia Table 6 of the 2012 CHC
documentation as listed by the State of Washingtiyn because of its presence on California’s
PROP 65 list as reproductive or developmental smé&. This is incorrect. DnHP is listed by an
authoritative federal governmental agency, the NCHRHR, and should not be listed in Table 6
in the 2012 process documentation. The NTP-CERBIR DnHP as having “Clear evidence of

Maine CDC Chemical of High Concern Triennial Update Documentation Page 11



adverse effects” for reproductive toxicity and “lited evidence of adverse effects” for
developmental toxicity in laboratory animals, anldek of data to assess the weight-of-evidence
of adverse effects in humatfsDue to this NTP-CERHR toxicity listing, DnHP was
appropriately listed as a COC and remained in tterial CHC selection pool in 2012.
However, as described in section 3.1.2 above,atig review for the 2015 update, it was
determined that DnHP did not meet the CHC listirnigeda and was removed from the 2015
CHC list, while remaining on the COC list.

The abbreviation for Globally Harmonized SystentCdssification and Labelling of Chemicals
(GHS) in the 2012 Appendix | - Deriving ChemicafdHigh Concern Process Documentation
and 2012 Appendix Il - Final List of Chemicals oigH Concern was corrected from GSH to
GHS in the 2015 appendices.

Reference corrections

The 2012 CHC listing for 2-naphthylamine includewaeference for indoor air/dust exposure,
Wilson, W. E., Lioy, P. J. (1994). "Sources of argaacids in indoor air: a field study." Journal
of Exposure Analysis and Environmental Epidemioldgl): 25-47. However, there is no
mention of 2-naphthylamine measurement in indoooradust or any type of monitoring for 2-
naphthylamine in this publication or additional pcdtions from these authors. The reference as
listed in Appendix Ill is also missing an autharshould have been Zhang, J., Wilson, W. E.,
Lioy, P. J.. This reference was removed from theCQidting as a reference for the presence of
2-naphthylamine in indoor air or dust. Removalto$ reference does not warrant the removal of
2-naphthylamine from the CHC list, as it meets ho#icity criteria as a known human
carcinogen and exposure criteria as present inucoasproducts.

Reference updates

The reference link for the European Commission [Ernide Disruptor Program was updated to:
http://ec.europa.eu/environment/chemicals/endofdowiments/index en.htm#SubThemes5

For the chemical-specific inclusion criteria, tf@3 and 2009 CDC/NHANES biomonitoring
data references were updated to 2015 data refexehgeeach chemical that listed a
CDC/NHANES biomonitoring reference, the latest 20BANES biomonitoring report was
reviewed to ensure that the specific chemical ghltoncern continues to be detected in human
blood or urine. Appendix | - 2015 Chemical-Specificlusion Criteria, includes the most recent
updates to biomonitoring and indoor dust/air mamiigp references identified for individual

CHC.

'® NTP-CERHR. 2003. NTP-CERHR Monograph on the Potential Human Reproductive and Developmental Effects of
Di-n -Hexyl Phthalate (DnHP). NIH Publication No. 03-4489.
http://ntp.niehs.nih.gov/ntp/ohat/phthalates/dnhp/dnhp _monograph final.pdf
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4, I dentifying New Chemicals of High Concern
4.1. Challengestoidentifying new chemicals of high concern

In the 2012 CHC derivation process, the toxicitipptizing criteria were focused on top-tier
toxicity classifications used in individual toxigitlatabases, as a way to identify chemicals with
strong credible scientific evidence. For carcinmgydor example, only known human
carcinogens classified by the NTP or IARC were aered (Table 1). Similar top-tier
classifications were used to identify reproductivelevelopmental toxicants and endocrine
disruptors (Table 1). These top-tier toxicity clésations were also relied upon to narrow the
list of potential CHC from 107 to fewer than 70 oheals. While the application of the top-tier
toxicity prioritizing criteria was efficacious in@eting these objectives, the chosen criteria may
have been overly stringent in identifying chemiaaifigh concern. Additionally, the 2012 CHC
derivation process identified only two authoritatidatabases for reproductive and/or
developmental toxicants with weight-of-evidenceedaiinations. One of these authoritative
databases no longer works to exclusively evaluadeidentify reproductive and developmental
toxicants and does not appear to be currently irtbin evaluations of any new chemicHls.
Only one authoritative government list of endocmiguptors was identified, and there appears
to have been no new activity in recent years todminicals to this list or revise the
categorization methodology.

4.2. Potential strategiesto identify new chemicals of high concern
4.2.1. Toxicity classification strategies

Typically, chemicals that meet top-tier toxicity@skifications, such as a known human
carcinogen, have both human exposure and humati leffdcts data to demonstrate a causal
relationship. These data are commonly from occopatistudies where chemical exposures are
generally far greater in frequency and amount thast non-occupational exposures. Chemicals
falling into a second-tier toxicity classificatiosLich as reasonably anticipated to be a human
carcinogen, typically have substantial data demahsy adverse health effects in experimental
animals with some exposure data in humans demdaingti@potential for human exposure, but
limited or no human health data to validate a clatationship. It is not necessarily the case
that chemicals with lesser toxicity classificati@re less harmful than chemicals with a higher
toxicity classification. It may simply be that tleeis less information available regarding adverse
health effects specifically observed in humans.

One way to identify additional CHC would be to atithe second highest weight-of-evidence
determination as representing strong credible s@ieavidence. While credible scientific
evidence is defined in the statute, strong credibientific evidence is neither defined in the
statute or in rule. The MECDC feels that the usa sécond-tier toxicity classification coupled
with sound evidence that the chemical is commoelgcted in humans would satisfy the criteria
of strong credible scientific evidence for CHC itdgeoation. Chemicals of concern that meet a

¥ http://ntp.niehs.nih.gov/pubhealth/hat/noms/index.html
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second-tier carcinogen or reproductive or develagaig¢oxicant classification could then be
evaluated further to determine if there are releyaman exposure data, such as USCDC
NHANES biomonitoring data. If the chemical meetseaond-tier toxicity classification by a
federal or international authoritative governmeniggncy and is found in humans through either
large scale national biomonitoring studies or raté\peer-reviewed scientific studies, the
chemical may be considered for CHC listing pendirigrmation about presence in products.

This approach would be a large undertaking, ancktiveuld be a need to develop either
additional toxicity or exposure criteria to constrthe list to the required 70 chemicals. For
example, for carcinogens alone, the NTP classifezsly 200 chemicals as reasonably
anticipated to be human carcinogens.

Table 6. Potential toxicity prioritizing criterexpansions to identify chemicals of high concern.

Database | Second-tier cancer classifications

Carcinogenesis

NTP ROC Reasonably anticipated to be a human aayem

B1 probable human carcinogen (1986 guidelines)

USEPAIRIS Likely to be carcinogenic to humans (1999 and 2§@8elines)

Japanese GHS| Category 1B presumed to have caroioqgeential for human

12}

EU Cancer Category 1B presumed to have carcinogeténtial for humans

IARC Group 2A probably carcinogenic to humans

Reproductive or developmental toxicity

Japanese GHS| Category 1B presumed human repraogtmticant

4.2.2. Strategiesfocusing on reproductive and developmental toxicity

The MECDC utilized two databases, the NTP-CERHRtardlapanese GHS, to identify
chemicals of high concern that were reproductivdeselopmental toxicants. In 2011 the NTP-
CERHR was reorganized into the Office of Healthesssnent and Translation (OHAT). OHAT
has the same general mission as the previous CEBRlitlRRxpanded to evaluate additional health
effects. Since the 2011 transition OHAT has notlighbd a formal chemical evaluation. To
strengthen the CHC selection process for chemibatsexhibit reproductive or developmental
toxicities, the MECDC would like to review the faasty of using the USEPA IRIS and EU
REACH databases for identifying chemicals of highaern based on reproductive and/or
developmental health effects. The USEPA IRIS da@pahich is currently used to identify
human carcinogens, also derives health-based nefedoses for non-cancer toxicities such as
reproductive and developmental endpoints. The EB®&#H database maintains a Candidate List
of Substances of Very High Concern which lists civafs that have been reviewed and
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identified as “Toxic for reproduction”. These twatdbases could be examined to determine if
any COC are currently classified as reproductivdeselopmental toxicants and whether or not
they would meet CHC identification criteria.

4.2.3. Endocrinedisruptors

For endocrine disrupting status the MECDC reliedhenonly authoritative federal or
international governmental database availableaatgorically classifies endocrine disrupting
chemicals, the EU endocrine disruptor database EThést did not use a weight-of-evidence
approach to classify potential endocrine-disrupthgmicals. Rather they defined endocrine-
disrupting chemicals as Category 1: evidence oberide-disrupting activity in at least one
species using intact animals; Category 2: at l@ste in vitro evidence of biological activity
related to endocrine disruption; Category 3: nalence of endocrine-disrupting activity or no
data availablé. While it was not a formal weight-of-evidence apaeh, chemicals that were
classified as Category 1 endocrine disruptors werleded as potential CHC largely because the
EU endocrine disrupting list is the only authontatfederal or international governmental
database available to identify potential endocdisupting chemicals. Currently, the MECDC
does not feel that it would be appropriate to exipdie endocrine disruptor toxicity prioritizing
criteria for the EU endocrine disruptor list beaatise classification method is not a robust
weight-of-evidence approach and the Category Zifieation requires only some evidence of
biological activity in vitro, not in intact animats humans. It is also unclear whether or not this
database is being updated as new chemical-spediienation regarding endocrine disruption
is made available. Short of an extensive chemigatiemical review for potential endocrine
disrupting health effects, there remains a defiyan the CHC selection process regarding
identification of endocrine-disrupting chemicals.

%% http://ec.europa.eu/environment/chemicals/endocrine/strategy/substances_en.htm
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Table 7. 2015 Chemicals of High Concern.

CASNumber Chemical Name

71-43-2 Benzene

75-01-4 Vinyl chloride

79-94-7 Tetrabromobisphenol A

84-61-7 Dicyclohexyl phthalate; DCHP

91-59-8 2-Naphthylamine

92-69-3 4-Hydroxybiphenyl; 4-Phenylphenol

92-87-5 Benzidine and its salts

94-13-3 Propyl paraben

94-26-8 Butyl paraben

95-53-4 2-Aminotoluene

99-76-3 Methyl paraben

99-96-7 p-Hydroxybenzoic acid

100-42-5 Styrene

101-14-4 4,4"-Methylenebis(2-Chloroaniline)

106-89-8 Epichlorohydrin

106-93-4 1,2-Dibromoethane

106-99-0 1,3-Butadiene

108-88-3 Toluene

118-74-1 Hexachlorobenzene

120-47-8 Ethyl paraben

131-55-5 Benzophenone-2 (Bp-2), 2,2',4,4'-tetratwylvenzophenone
131-56-6 2,4-Dihydroxybenzophenon; Resbenzophenone
131-70-4 Mono-n-butylphthalate

140-66-9 4-tert-Octylphenol; 1,1,3,3-Tetramethytylphenol
556-67-2 Octamethylcyclotetrasiloxane

608-93-5 Benzene, pentachloro-

1163-19-5 2,2',3,3,4,4'5,5',6,6'-Decabromodiphether; BDE-209
1634-04-4 Methyl tert-butyl ether; MTBE

1763-23-% Perfluorooctane sulfonic acid (PFOS) and its salts
1806-26-4 Phenol, 4-octyl-

5466-77-3 2-ethyl-hexyl-4-methoxycinnamate

14808-60-7 Silica, crystalline (in the form of gizaor cristobalite dust)

25013-16-5 Butylated hydroxyanisole

25637-99-4 Hexabromocyclododecane

27193-28-8 Phenol, (1,1,3,3-tetramethylbutyl)-; ylatenol
No CAS Nickel compounds

*CAS numbers are specific for the parent chemioat,the CHC listing includes both the parent cherénd
parent chemical-related salt compounds.
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