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COMMENTS FROM THE NATURAL RESOURCES DEFENSE COUNCIL 
ON THE DEPARTMENT OF TOXIC SUBSTANCES CONTROL DRAFT PRIORITY PRODUCT WORK PLAN 

 
We appreciate this opportunity to submit comments on behalf of the Natural Resources Defense Council 
(NRDC), a non-profit organization with over 1.3 million members and activists, 250,000 of whom are 
Californians. NRDC has no financial interest in any of the chemicals or products that may be the subject 
of these comments.  
 
We commend the Department on the draft work plan, which is comprehensive, clear and will serve as a 
good basis for naming Priority Products which impact millions of Californians every day. The Safer 
Consumer Products Program has the potential to provide better health and a cleaner environment for 
all California families by reducing toxic chemicals used in products. Moving forward, the realization of 
this vision depends on the type and number of Priority Products identified, the integrity of the 
alternatives analysis process, and the concrete steps DTSC will take to protect the public.  
 
We support the identification of all seven categories named in the draft work plan as well as the 
potential candidate chemicals of interest. Our comments are summarized here and discussed in more 
detail below:  
 

1. Through a transparent and scientifically sound process, the Department has appropriately named 
broad chemical classes of interest across multiple product categories. The Department used several 
complementary approaches, informed by Green Ribbon Science Panel experts, to identify product 
categories. 

2. The product categories and candidate chemical classes identified in the work plan meet the key 
regulatory prioritization factors. There is both potential for exposure and potential for these exposures 
to cause significant and widespread adverse impacts. 

3. The Department has identified opportunities for green chemistry innovation and research into core 
functionalities (such as plasticizers) which currently rely on problematic chemistries. 

4. Focusing on the same class of chemicals across product categories could make best use of the 
Department’s limited resources, and also begin to address issues of aggregate and cumulative exposure.  

5. The Department should expand the chemicals of interest for Household/Office Furniture and 
Furnishings to include phthalates and antimicrobials. 

6. Furniture: The Department should name household and office furniture containing flame retardant 
chemicals as a Priority Product. Flame retardant use in furniture contributes to widespread exposures, 
sensitive sub-populations including young children are especially vulnerable, and there is a need for 
alternatives analysis to evaluate replacement flame retardants. 

7. The Department should investigate specialty papers containing bisphenols as a potential priority 
product. 
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DETAILED COMMENTS 
 
1. Through a transparent and scientifically sound process, the Department has appropriately named 

chemical classes of interest across multiple product categories. 
 
In order to identify product categories and potential candidate chemicals of interest, the Department 
considered information on hazard traits, route and evidence of exposure, and sensitive subpopulations 
using multiple complementary approaches informed by experts on the Green Ribbon Science Panel1.  
 
The Plan names classes of chemicals of interest, grouped by chemical structure and/or by functional use. 
This scientifically sound approach helps to identify chemicals that may have similar hazard 
characteristics based on structure-activity relationships, and also chemicals that may present similar 
exposure concerns because of the patterns of use in products2. Looking forward, identifying functional 
use is one of the first steps in the process of alternatives analysis3. 

 
Strong science forms the foundation of this work plan and the program generally, with green chemistry 
as one pillar. As such, a fundamental goal is hazard reduction, because this provides inherent protection 
to people and the environment4. In contrast, engineering and administrative controls such as exposure 
limits and protective equipment are based on a permissible level of harm and require training and 
employer transparency. Therefore, the Department’s use of hazard as the basis for identifying potential 
priority products and candidate chemicals is scientifically sound, and moving forward hazard is also the 
appropriate metric for evaluating potential replacement chemicals, as the regulatory response selection 
principles prefer inherent protection (Section 69506(b)). 

 
Though some chemicals or products identified in the plan may already be subject to some limits or 
regulations, all too often, the existing agency and regulatory programs narrowly address one small part 
of the life cycle while upstream and downstream harms go unaddressed. These life cycle impacts, 
including impacts on workers, and downstream/ end of life environmental impacts, were considered in 
order to name categories and chemicals of interest for the plan. For example, the U.S. Food and Drug 
Administration evaluates triclosan used in soap for human health impacts, but does not evaluate 
potential ecological impacts when triclosan is washed down the drain and may harm aquatic life. Far 
from being duplicative or conflicting, the identification of such products and chemicals in the plan 
indicates correctly that these life cycle impact gaps need to be addressed, especially for persistent, 
bioaccumulative and toxic (PBT) chemicals.  
 
2. The product categories and candidate chemical classes identified in the work plan meet the key 

regulatory prioritization factors.  
 
As described to the Green Ribbon Science Panel, the key prioritization factors in the regulation are that 
products have the potential to expose people or the environment to one or more candidate chemicals, 
and these exposures have the potential to cause significant or widespread adverse impacts1.  
 
Candidate chemical classes 
Analysis of U.S. EPA’s Chemical Data Reporting reveals that candidate chemicals identified in the work 
plan including toluene, lead, formaldehyde, chromium and bisphenol-A had production and importation 
volumes exceeding one billion pounds in the U.S. in 20115. Formaldehyde is known to be a human 
carcinogen6, and has a variety of reported uses in wood and engineered wood products for building/ 
construction materials and in adhesives and sealants5. The large aggregate production volume combined 
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with reported use in a wide variety of products for the built environment suggests significant potential 
for exposure.   
 
Five different phthalates and/ or their precursors are reported to have a large variety of uses in common 
materials, including plastic and rubber products, adhesives and sealants5. Other authoritative bodies 
have identified cumulative risks to children from phthalates in products7. Biomonitoring studies reveal 
metabolites of multiple phthalates in adults and children tested in the U.S., with higher levels of some 
phthalates found in children8. Under REACH in the European Union, three phthalates are scheduled for 
phase out in 2015, with other phthalates listed as Substances of Very High Concern. 
 
Product categories 
Analysis of U.S. EPA’s Chemical Data Reporting finds that many of the consumer product categories 
named in the work plan are commonly reported to contain certain hazardous chemicals5, including 
candidate chemicals: 

• Paints and coatings 
• Adhesives and sealants 
• Building/ construction materials 
• Floor coverings 
• Cleaning products 
• Personal care products. 

  
Similarly, many commercial product categories named in the work plan are commonly reported to 
contain certain hazardous chemicals5, including candidate chemicals: 

• Paints and coatings 
• Adhesives and sealants 
• Building/ construction materials 
• Fabric, textile and leather products 
• Floor coverings 
• Cleaning products.  

 
Many of the consumer product categories named in the work plan have also been named as priorities by 
other international organizations, based on similar criteria9: 

• Products releasing emissions to indoor air: construction/ building products, cleaning products, 
personal care products 

• Clothing and other consumer textiles 
 
Analysis of personal care products, cosmetics, and cleaning products reveals a wide variety of candidate 
chemicals, including alkylphenols, antimicrobials, and phthalates10. Analysis of clothing consistently 
reveals numerous candidate chemicals, including nonylphenol ethoxylates (NPE), phthalates, and 
perfluorinated chemicals11,12. 
 
3. Opportunities for green chemistry innovation. 
 
The work plan has identified several hazardous chemistries used for critical functions, such as phthalates 
used as plasticizers and emulsifiers across five product categories. Where such functions are necessary, 
this is a prime opportunity to develop novel, innovative chemistries to achieve these required functions 
rather than continuing to rely on the same problematic families of chemicals. Better approaches to 
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achieving function and performance will be needed, which is an exciting space for green chemistry—
research and development has already created new tools and frameworks for the design of safer 
chemicals13–16. 
 
4. Focusing on the same class of chemicals across product categories could make best use of the 

Department’s limited resources, and also begin to address issues of aggregate and cumulative 
exposure.  

 
The work plan names the same classes of chemicals of interest across multiple product categories. This 
provides an opportunity to address issues related to aggregate and cumulative exposure, as we are not 
just exposed to one chemical from one product, but rather the same chemical from many products, and 
also multiple chemicals from multiple products. The National Academy of Sciences recommended 
almost 7 years ago that cumulative and aggregate exposure issues be considered in chemical 
evaluations17, and it is appropriate for the program to be leading the way in implementing these best-
practice recommendations. 
 
Studies of indoor environmental quality indicate that California homes consistently have unsafe indoor 
air levels of aldehydes. Formaldehyde and acetaldehyde levels exceeded guidelines for cancer risks in 
nearly all California homes tested18.  Formaldehyde levels exceeded guidelines for chronic irritation in 
almost all homes as well, and guidelines for acute irritation were exceeded in more than half the homes. 
This indicates that the regulations currently in place to limit formaldehyde emissions, for example those 
from the California Air Resources Board, are not adequate. As mentioned above, formaldehyde is a high 
production volume chemical that is widely used in products; the Department named formaldehyde/ 
aldehydes as potential chemicals of interest in four product categories. We encourage the Department 
to further research potential major sources of aldehydes within each product category.  
 
Phthalates are found in cosmetics, personal care products, cleaning products, clothing, and building 
products10,12,19,20. Phthalates are not bound to products to which they are added and are widely found in 
indoor air and dust. A study which estimated children’s exposure to single phthalates in early childhood 
education facilities found that over 80% of children may have exposures which exceed guidelines for 
reproductive toxicity21. Phthalates are named as potential chemicals of interest across five product 
categories, and are of particular concern for causing cumulative toxicity because many phthalates have 
similar endocrine-disrupting properties7,22. Moving forward, we strongly encourage the Department to 
identify multiple phthalates together as chemicals of concern, rather than a single phthalate, for any 
Priority Product named from the work plan.  
 
5. The Department should expand the chemicals of interest for Household/Office Furniture and 

Furnishings to include phthalates and antimicrobials. 
 
Vinyl fabrics used in bedding, furnishings, and household/ office seating often contain phthalates and 
may be a significant source of exposure to phthalates, either by direct dermal contact or via emissions to 
the indoor environment. Phthalates are also used in plastisol printing onto fabrics that may be used in 
bedding, furnishings, and household/ office seating. 
 
Bedding such as pillow cases is often advertised to have antimicrobial treatments. Because people spend 
long periods of time in contact with bedding, there is a high potential for exposure.  
 



5 
 

6. Furniture: The Department should name household and office furniture containing flame 
retardant chemicals as a Priority Product. 

 
The seven flame retardants below are candidate chemicals that have been found in furniture 23,24. 
 
Candidate chemical CAS RN 
TDCPP 13674-87-8 
TBPH (Firemaster 550 ingredient) 26040-51-7 
TBB (Firemaster 550 ingredient) 183658-27-7 
Triphenyl phosphate (Firemaster 550 ingredient and ingredient in non-
halogenated organophosphate flame retardant mixture) 

115-86-6 

Isopropylated triphenyl phosphate isomers (Firemaster 550 ingredient and 
ingredient in non-halogenated organophosphate flame retardant mixture) 

 

TCEP 115-96-8 
Butylated triphenyl phosphate isomers (ingredient in non-halogenated 
organophosphate flame retardant mixture) 

 

 
Flame retardants migrate out of products, collect in dust and end up in people25–27. Contact with 
contaminated dust is a major way the chemicals enter people’s bodies. Young children have three to five 
times higher levels of flame retardants in their bodies compared to their mothers because they crawl, 
play on the floor, and put their hands in their mouths 28,29. Children are also more vulnerable to the toxic 
effects of flame retardants because their brains and bodies are still developing.  
 
Low income households and children of color are disproportionately impacted by flame retardants and 
have higher levels of flame retardants compared to the general population26,30–34.  
 
A number of flame retardants impact similar pathways and health outcomes (thyroid hormone signaling; 
neurodevelopment) and raise concerns for cumulative effects. In animal studies, prenatal exposure to 
flame retardant mixtures at levels found in indoor dust causes developmental abnormalities35.  
 
Organophosphate flame retardants are environmentally persistent and are emerging chemicals of 
concern in water resources36. Flame retardants enter the aquatic environment via dust on clothes which 
is discharged in laundry wastewater37.  
 
Again, we strongly encourage the Department to identify multiple flame retardants together as 
chemicals of concern, rather than a single flame retardant, for any Priority Product named from the 
work plan.  
 
7. The Department should investigate specialty papers containing bisphenols as a potential priority 

product. 
 
Bisphenols (BPA and BPS) are widely found in many types of paper products, at the highest levels in 
thermal receipts38,39. Contact with these types of paper products may have important contributions to 
human exposure, especially for workers who constantly handle receipts for long periods during their 
work shifts.   
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Thank you for your consideration of these comments and we hope the Department will find them 
useful. Please feel free to contact me with any questions.  
 
Respectfully, 
 

      
Veena Singla, Ph.D.    
Staff Scientist, NRDC  
 
REFERENCES 
1.  Safer Consumer Products Program. Background Memo: Approaches to Product Category 

Identification for the 3 Year Priority Products Work Plan [Internet]. California Department of Toxic 
Substances Control; 2014. Available from: 
http://www.dtsc.ca.gov/SCP/upload/Work_Plan_Memo_GRSP_June2014.pdf 

2.  Howard G. Hazard-first alternatives assessment: A tool for effective and informed decision-making. 
San Francisco, CA; 2013.  

3.  National Research Council (U.S.), Committee on the Design and Evaluation of Safer Chemical 
Substitutions, National Research Council (U.S.), Board on Chemical Sciences and Technology, 
National Research Council (U.S.), Board on Environmental Studies and Toxicology, et al. A 
framework to guide selection of chemical alternatives. 2014.  

4.  Anastas PT, Warner JC. Green Chemistry: Theory and Practice. Oxford England; New York: Oxford 
University Press; 2000.  

5.  Sasso AR, Denison RA. Toxics Across America [Internet]. Environmental Defense Fund; 2014. 
Available from: http://www.edf.org/health/toxics-across-america 

6.  National Research Council (U.S.), Committee to Review the Formaldehyde Assessment in the 
National Toxicology Program 12th Report on Carcinogens. Review of the formaldehyde assessment 
in the National Toxicology Program 12th report on carcinogens [Internet]. 2014 [cited 2014 Oct 
17]. Available from: http://www.nap.edu/catalog.php?record_id=18725 

7.  Gennings C, Hauser R, Koch HM, Kortenkamp A, Lioy PJ, Mirkes PE, et al. Report to the U.S. 
Consumer Product Safety Commission by the Chronic Hazard Advisory Panel on Phthalates and 
Phthalate Alternatives [Internet]. U.S. Consumer Product Safety Commission; 2014. Available from: 
http://www.cpsc.gov/PageFiles/169902/CHAP-REPORT-With-Appendices.pdf 

8.  Zota AR, Calafat AM, Woodruff TJ. Temporal Trends in Phthalate Exposures: Findings from the 
National Health and Nutrition Examination Survey, 2001-2010. Environ Health Perspect. 2014 Jan 
15;  

9.  ANEC. Hazardous chemicals in products: The need for enhanced EU regulations [Internet]. 
European Association for the Co-ordination of Consumer Representation in Standardisation; 2014 
Jun. Report No.: ANEC-PT-2014-CEG-002. Available from: http://www.anec.eu/attachments/ANEC-
PT-2014-CEG-002.pdf 

10.  Dodson RE, Nishioka M, Standley LJ, Perovich LJ, Brody JG, Rudel RA. Endocrine Disruptors and 
Asthma-Associated Chemicals in Consumer Products. Environmental Health Perspectives. 2012 
Mar 8;120(7):935–43.  

11.  Brigden K, Labunska I, House E, Santillo D, Johnston P. Hazardous chemicals in branded textile 
products on sale in 27 places during 2012 [Internet]. Greenpeace Research Laboratories; 2012 
[cited 2014 Oct 17]. Available from: 



7 
 

http://m.greenpeace.org/luxembourg/Global/luxembourg/image/2012/FashionVictim2012/Techni
calReport-06-2012.pdf 

12.  Brigden K, Hetherington S, Wang M, Santillo D, Johnston P. Hazardous chemicals in branded textile 
products on sale in 25 countries/regions during 2013 [Internet]. Greenpeace Research 
Laboratories; 2013 Dec [cited 2014 Oct 17]. Available from: 
http://m.greenpeace.org/eastasia/Global/eastasia/publications/reports/toxics/2013/A%20Little%
20Story%20About%20the%20Monsters%20In%20Your%20Closet%20-%20Technical%20Report.pdf 

13.  Connors KA, Voutchkova-Kostal AM, Kostal J, Anastas P, Zimmerman JB, Brooks BW. Reducing 
aquatic hazards of industrial chemicals: probabilistic assessment of sustainable molecular design 
guidelines. Environ Toxicol Chem. 2014 Aug;33(8):1894–902.  

14.  Kostal J, Voutchkova-Kostal A, Anastas PT, Zimmerman JB. Identifying and designing chemicals with 
minimal acute aquatic toxicity. Proc Natl Acad Sci USA. 2014 Mar 17;  

15.  Voutchkova AM, Osimitz TG, Anastas PT. Toward a Comprehensive Molecular Design Framework 
for Reduced Hazard. Chem Rev. 2010 Oct 13;110(10):5845–82.  

16.  Schug TT, Abagyan R, Blumberg B, Collins TJ, Crews D, DeFur PL, et al. Designing endocrine 
disruption out of the next generation of chemicals. Green Chemistry. 2013;15(1):181.  

17.  National Research Council (U.S.), Committee on Improving Risk Analysis Approaches Used by the 
U.S. EPA, National Research Council (U.S.), Board on Environmental Studies and Toxicology, 
National Research Council (U.S.), Division on Earth and Life Studies. Science and decisions 
advancing risk assessment. Washington, D.C.: National Academies Press; 2009.  

18.  Offerman FJ. Ventilation and Indoor Air Quality in New Homes [Internet]. California Air Resources 
Board and California Energy Commission, PIER Energy‐Related Environmental Research Program; 
2009 Nov. Report No.: CEC‐500‐2009‐085. Available from: 
http://www.arb.ca.gov/research/apr/past/04-310.pdf 

19.  Guo Y, Kannan K. A Survey of Phthalates and Parabens in Personal Care Products from the United 
States and Its Implications for Human Exposure. Environ Sci Technol. 2013 Dec 17;47(24):14442–9.  

20.  Afshari A, Gunnarsen L, Clausen PA, Hansen V. Emission of phthalates from PVC and other 
materials. Indoor Air. 2004 Apr;14(2):120–8.  

21.  Gaspar FW, Castorina R, Maddalena RL, Nishioka MG, McKone TE, Bradman A. Phthalate exposure 
and risk assessment in california child care facilities. Environ Sci Technol. 2014 Jul 1;48(13):7593–
601.  

22.  National Research Council (U.S.), Committee on the Health Risks of Phthalates. Phthalates and 
cumulative risk assessment: the task ahead [Internet]. Washington, DC: National Academies Press; 
2008 [cited 2014 Oct 20]. Available from: http://site.ebrary.com/id/10274055 

23.  Stapleton HM, Sharma S, Getzinger G, Ferguson PL, Gabriel M, Webster TF, et al. Novel and High 
Volume Use Flame Retardants in US Couches Reflective of the 2005 PentaBDE Phase Out. 
Environmental Science & Technology [Internet]. 2012 Nov; Available from: 
http://dx.doi.org/10.1021/es303471d 

24.  Van Bergen S, Stone A. Flame retardants in general consumer and children’s products. Olympia, 
Washington: Washington State Department of Ecology; 2014 Jun. Report No.: 14-04-021.  

25.  Zota AR, Rudel RA, Morello-Frosch RA, Brody JG. Elevated house dust and serum concentrations of 
PBDEs in California: unintended consequences of furniture flammability standards? Environmental 
science & technology. 2008 Nov;42(21):8158–64.  

26.  Stapleton HM, Eagle S, Sjödin A, Webster TF. Serum PBDEs in a North Carolina Toddler Cohort: 
Associations with Handwipes, House Dust, and Socioeconomic Variables. Environmental Health 
Perspectives [Internet]. 2012 May;120(7). Available from: 
http://ehp03.niehs.nih.gov/article/fetchArticle.action?articleURI=info:doi/10.1289/ehp.1104802 



8 
 

27.  Bradman A, Castorina R, Gaspar F, Nishioka M, Colón M, Weathers W, et al. Flame retardant 
exposures in California early childhood education environments. Chemosphere. 2014 May 12;  

28.  Lunder S, Hovander L, Athanassiadis I, Bergman A. Significantly higher polybrominated diphenyl 
ether levels in young U.S. children than in their mothers. Environmental Science & Technology. 
2010 Jul;44(13):5256–62.  

29.  Butt C, Congleton J, Hoffman K, Fang M, Stapleton HM. Metabolites of Organophosphate Flame 
Retardants and 2-Ethylhexyl Tetrabromobenzoate (EH-TBB) in Urine from Paired Mothers and 
Toddlers. Environ Sci Technol [Internet]. 2014 Aug 4 [cited 2014 Aug 4]; Available from: 
http://dx.doi.org/10.1021/es5025299 

30.  Adamkiewicz G, Zota AR, Fabian MP, Chahine T, Julien R, Spengler JD, et al. Moving environmental 
justice indoors: understanding structural influences on residential exposure patterns in low-
income communities. American journal of public health. 2011 Dec;101 Suppl:S238–45.  

31.  Zota AR, Adamkiewicz G, Morello-Frosch RA. Are PBDEs an environmental equity concern? 
Exposure disparities by socioeconomic status. Environmental science & technology. 2010 
Aug;44(15):5691–2.  

32.  Quirós-Alcalá L, Bradman A, Nishioka M, Harnly ME, Hubbard A, McKone TE, et al. Concentrations 
and loadings of polybrominated diphenyl ethers in dust from low-income households in California. 
Environment international. 2011 Apr;37(3):592–6.  

33.  Bradman A, Castorina R, Sjödin A, Fenster L, Jones RS, Harley KG, et al. Factors Associated with 
Serum Polybrominated Diphenyl Ether (PBDE) Levels Among School-Age Children in the 
CHAMACOS Cohort. Environmental science & technology. 2012 Jul;46(13):7373–81.  

34.  Windham GC, Pinney SM, Sjodin A, Lum R, Jones RS, Needham LL, et al. Body burdens of 
brominated flame retardants and other persistent organo-halogenated compounds and their 
descriptors in US girls. Environmental research. 2010 Apr;110(3):251–7.  

35.  Berger RG, Lefèvre PLC, Ernest SR, Wade MG, Ma Y-Q, Rawn DFK, et al. Exposure to an 
environmentally relevant mixture of brominated flame retardants affects fetal development in 
Sprague-Dawley rats. Toxicology. 2014 Jun;320:56–66.  

36.  Van der Veen I, de Boer J. Phosphorus flame retardants: Properties, production, environmental 
occurrence, toxicity and analysis. Chemosphere. 2012 Aug;88(10):1119–53.  

37.  Schreder ED, La Guardia MJ. Flame Retardant Transfers from US Households (Dust and Laundry 
Wastewater) to the Aquatic Environment. Environmental Science & Technology [Internet]. 2014 
[cited 2014 Sep 22]; Available from: http://pubs.acs.org/doi/abs/10.1021/es502227h 

38.  Liao C, Kannan K. Widespread occurrence of bisphenol A in paper and paper products: implications 
for human exposure. Environ Sci Technol. 2011 Nov 1;45(21):9372–9.  

39.  Liao C, Liu F, Kannan K. Bisphenol s, a new bisphenol analogue, in paper products and currency bills 
and its association with bisphenol a residues. Environ Sci Technol. 2012 Jun 19;46(12):6515–22.  

  


