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Introduction 

 
The undersigned organizations appreciate this opportunity to provide comments to the 
Environmental Protection Agency (“EPA”) on the Draft Supplement to the Toxic Substances 
Control Act (“TSCA”) Risk Evaluation for 1,4-Dioxane (“Draft Supplement”) and the 1,4-
Dioxane Draft Revised Unreasonable Risk Determination (“Draft Risk Determination”). 1,4-
Dioxane is a highly carcinogenic solvent that contaminates drinking water supplies across the 
country and is present in products used by consumers and workers every day.  It is also used in 
the manufacturing of polyethylene terephthalate (“PET”) plastic and other industrial processes, 
resulting in air and water releases that harm to fenceline communities. 

EPA’s 2020 1,4-dioxane risk evaluation ignored key exposure pathways and understated 1,4-
dioxane’s risks. We support EPA’s decision to conduct supplemental analyses of the risks from 
1,4-dioxane in the air, drinking water, and a broader range of workplaces, and certain aspects of 
the Draft Supplement improve on the prior evaluation. But many of EPA’s new analyses are 
marred by the same flaws as its old ones, including: 

• Failure to consider reasonably available information about 1,4-dioxane releases; 
• Failure to consider risks to people who are exposed to 1,4-dioxane from multiple routes 

of exposure and pathways, such as inhalation of outdoor and indoor air, drinking water 
consumption, and dermal absorption from soaps and other products; 

• Failure to consider exposures to previously released 1,4-dioxane that continues to migrate 
through the environment and into drinking water supplies and homes; 

• Failure to consider real-world, cumulative risks to communities who are exposed to other 
carcinogens in addition to 1,4-dioxane;  

• Failure to consider risks to people who are exposed to 1,4-dioxane for their entire 
lifetimes, based on the flawed assumption that all air and water exposures end after 33 
years; 

• Failure to consider risks to workers who are exposed to products containing 1,4-dioxane 
throughout their work shifts; 

• Failure to propose unreasonable risk determinations in multiple scenarios where EPA 
calculated unacceptable cancer and non-cancer risks; 

https://www.federalregister.gov/documents/2023/07/10/2023-14445/14-dioxane-draft-supplement-to-the-tsca-risk-evaluation-science-advisory-committee-on-chemicals-sacc
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• Failure to consider that risks from hydraulic fracturing and down-the-drain releases 
contribute to the unreasonable risk from 1,4-dioxane; 

• Failure to use appropriate cancer risk benchmarks for the general population and 
potentially exposed or susceptible subpopulations; 

• Failure to present key risk calculations and information in a way that is accessible to 
impacted groups and communities. 
 

While EPA rightly acknowledges the deficiencies in its prior risk evaluation, the Draft 
Supplement does not fully address those flaws or provide the real-world assessment of 1,4-
dioxane’s exposures and risks that TSCA requires. These shortcomings are particularly 
concerning given EPA’s stated intent to use the Draft Supplement as a model for future TSCA 
risk evaluations. For the millions of workers, consumers, and fenceline community residents who 
are exposed to and harmed by 1,4-dioxane, some of whom face cancer risks as high as 2.5-in-
100, we urge EPA to revise the Draft Supplement and the Draft Risk Determination to address 
the issues raised below. 
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1. EPA must address prior comments on the 1,4-Dioxane Risk Evaluation, including the 
November 2020 Draft Supplement, in its Revised Unreasonable Risk Determination 

 
The Draft Revised Risk Determination for 1,4-dioxane is “based on the information in the 2020 
Risk Evaluation and the 2023 Draft Supplement to the Risk Evaluation.”1 While our comments 
focus primarily on the 2023 Draft Supplement, many of our organizations previously submitted 
comments on EPA’s 2019 Draft Risk Evaluation and 2020 Draft Supplemental Analysis to the 
Draft Risk Evaluation, which are attached and incorporated herein by reference.2 Even after 
EPA’s initial responses to comments and its latest supplement to its 1,4-dioxane risk evaluation, 
however, many of those prior comments remain unaddressed. 
 
For instance, while EPA previously assessed consumer risks from the use of detergents, cleaning 
products, and other products that contain 1,4-dioxane as a byproduct, prior comments explained 
that EPA had significantly understated the maximum concentrations of 1,4-dioxane in those 
products and thus understated consumer exposures and risks.3 The Agency for Toxic Substances 
and Disease Registry (“ATSDR”) and New York State Department of Environmental 
Conservation (“NYSDEC”) both reported higher levels of 1,4-dioxane in products than EPA had 
assumed in its risk evaluation,4 yet EPA failed to explain that discrepancy in its responses to 
comments or to revisit it in the 2023 Draft Supplement. Instead, EPA relies on its prior 
underestimation of consumer exposures to propose a finding that consumer product exposures do 
not contribute to 1,4-dioxane’s unreasonable risks.5 EPA should revisit that analysis, as well as 
the other issues raised in the attached comments, before it finalizes its unreasonable risk 
determination for 1,4-dioxane.  
 

 
1 EPA, “1,4-Dioxane Draft Revised Unreasonable Risk Determination,” July 2023, at 1, 
https://www.epa.gov/system/files/documents/2023-
07/Draft%20Revised%20Risk%20Determination%2014-Dioxane-2023.pdf, (“Revised 
Unreasonable Risk Determination”) 
2 See, e.g., EDF, “Comments on the Draft Risk Evaluation of 1,4-dioxane,” August 30, 2019, 
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0058 (attached as Exhibit 
A); Earthjustice et al., “Re : Docket No. EPA-HQ-OPPT-2019-0238, Supplemental Analysis to 
the Draft Toxic Substances Control Act (“TSCA”) Risk Evaluation for 1,4-Dioxane,” December 
10, 2020, https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0088 (attached as 
Exhibit B); Safer Chemicals Healthy Families et al., “Re : Docket No. EPA-HQ-OPPT-2019-
0238, Supplemental Analysis to the Draft Toxic Substances Control Act (“TSCA”) Risk 
Evaluation for 1,4-Dioxane,” December 10, 2020, https://www.regulations.gov/comment/EPA-
HQ-OPPT-2019-0238-0089 (attached as Exhibit C). 
3 See Safer Chemicals Healthy Families et al., “Re: Docket No. EPA-HQ-OPPT-2019-0238, 
Supplemental Analysis to the Draft Toxic Substances Control Act (‘TSCA’) Risk Evaluation for 
1,4-Dioxane,” December 10, 2020, at 7-9. 
4 Id. 
5 Revised Unreasonable Risk Determination at 2. 

https://www.epa.gov/system/files/documents/2023-07/Draft%20Revised%20Risk%20Determination%2014-Dioxane-2023.pdf
https://www.epa.gov/system/files/documents/2023-07/Draft%20Revised%20Risk%20Determination%2014-Dioxane-2023.pdf
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0058
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0088
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0089
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0089
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2. EPA’s use of a linear, no-threshold method of carcinogenicity is appropriate, yet 
toxicity values still fail to fully consider susceptible subpopulations 
 

In the Draft Supplement, all hazard values used to calculate risks for 1,4-dioxane “were derived 
from the previously peer-reviewed [points of departure (PODs)] published in the 2020 [risk 
evaluation (RE)] and amended in the recent correction memo.”6 These hazard values include 
human equivalent concentrations and doses (“HECs” and “HEDs”) for non-cancer endpoints and 
inhalation unit risk (“IUR”) and cancer slope factor (“CSF”) for cancer risks. While the use of a 
linear, no-threshold approach for 1,4-dioxane’s carcinogenicity is appropriate, the toxicity values 
from the 2020 Risk Evaluation overall fall short of considering susceptible subpopulations. 
 

A. EPA appropriately utilizes the linear, no-threshold approach to 1,4-dioxane’s 
carcinogenicity 

In its derivation of the cancer hazard values (IUR and CSF) in the Risk Evaluation, EPA 
appropriately applies a linear, no-threshold approach for 1,4-dioxane’s carcinogenicity, as  
applied in the Integrated Risk Information System (“IRIS”) assessment for 1,4-dioxane.7 This is 
consistent with the Agency’s Guidelines for Carcinogen Risk Assessment, as discussed in 
previous comments to EPA on the Draft Risk Evaluation of 1,4-Dioxane and the Supplemental 
Analysis to the Draft Toxic Substances Control Act (“TSCA”) Risk Evaluation for 1,4-
Dioxane.8,9,10 Further, the SACC also “agreed that a default linear extrapolation for cancer risk 
was appropriate.”11 The derivation of cancer hazard values using this approach is also 
appropriate in this Draft Supplement.  
 

B. Toxicity values from the 2020 Risk Assessment fail to fully consider susceptible 
subpopulations 

By continuing to use hazard values from the 2020 Risk Evaluation, EPA has still failed to fully 
consider 1,4-dioxane's risks to potentially exposed or susceptible subpopulations, as directed by 

 
6 EPA, “Draft Supplement to the Risk Evaluation for 1,4-Dioxane” (“Supp. 1,4-Dioxane Risk 
Evaluation”), July 2023, at 128, https://www.epa.gov/system/files/documents/2023-
07/1.%20Draft%20Supplement%20to%20the%20Risk%20Evaluation%20for%2014-
Dioxane%20-%20public%20release%20-%20hero%20-%20July%202023.pdf.  
7 EPA, “Toxicological Review of 1,4-Dioxane (with inhalation update),” September 2013, 
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf. 
8 EDF, “Comments on the Draft Risk Evaluation of 1,4-dioxane,” August 30, 2019, 
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0058 (attached as Exhibit 
A). 
9 Earthjustice, “Re : Docket No. EPA-HQ-OPPT-2019-0238, Supplemental Analysis to the Draft 
Toxic Substances Control Act (“TSCA”) Risk Evaluation for 1,4-Dioxane,” December 10, 2020, 
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0088 (attached as Exhibit 
B). 
10 EPA, “Guidelines for Carcinogen Risk Assessment,” March 2005, 
https://www.epa.gov/sites/default/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf. 
11 EPA, “Peer Review for EPA Draft Risk Evaluations for 1,4-Dioxane and Cyclic Aliphatic 
Bromide Cluster (HBCD),” July 29 – August 2, 2019, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0237-0064. 

https://www.epa.gov/system/files/documents/2023-07/1.%20Draft%20Supplement%20to%20the%20Risk%20Evaluation%20for%2014-Dioxane%20-%20public%20release%20-%20hero%20-%20July%202023.pdf
https://www.epa.gov/system/files/documents/2023-07/1.%20Draft%20Supplement%20to%20the%20Risk%20Evaluation%20for%2014-Dioxane%20-%20public%20release%20-%20hero%20-%20July%202023.pdf
https://www.epa.gov/system/files/documents/2023-07/1.%20Draft%20Supplement%20to%20the%20Risk%20Evaluation%20for%2014-Dioxane%20-%20public%20release%20-%20hero%20-%20July%202023.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0058
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0088
https://www.epa.gov/sites/default/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0237-0064
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TSCA. Previous comments explained how EPA failed to address individuals with pre-existing 
health conditions, elevated alcohol intake, or genetic variations as susceptible subpopulations in 
its derivation of hazard values and its analysis of risk.12,13 For example, in its own Risk 
Evaluation, EPA acknowledges that “[v]ariations in CYP enzyme expression may contribute to 
susceptibility because multiple CYP enzymes are involved in metabolism of 1,4-dioxane” and 
that genetic variations coupled with the effects of certain pre-existing health conditions (i.e. liver 
fatty disease) could alter the metabolism and toxicological activity of 1,4-dioxane.14 EPA also 
fails to consider children or pregnant women as susceptible subpopulations by assuming that 
exposures to 1,4-dioxane will occur only above the age of 16, and failing to adjust inhalation 
rates for pregnant and post-partum women.15  
 
EPA claimed that the “variability in human susceptibility to 1,4-dioxane, including variability in 
CYPs, is reflected in the selection of the uncertainty factor for human variability.”16 The selected 
uncertainty factor (UF) for human variability was the default of 10. However, there is no 
evidence that these differences in susceptibility vary only by a factor of 10, as many studies have 
shown differences in susceptibility can reach up to 30- or 100-fold.17,18 . As EPA has 
acknowledged, “a 10-fold factor may sometimes be too small because of factors that can 
influence large differences in susceptibility, such as genetic polymorphisms.”19 
 
3. The Draft Supplement considers some aggregate exposures and multi-year release data, 

but needs to go further  

Unlike its prior risk evaluation, the Draft Supplement aggregates certain 1,4-dioxane exposures, 
considers multiple years of TRI data, and adjusts IUR and HEC values to include continuous 
exposure to air concentrations for fenceline communities. While we support those changes, EPA 
must expand upon its assessment of aggregate exposures and analysis of release and exposure 
data to fully address 1,4-dioxane's risks. 
 

 
12 EDF, “Comments on the Draft Risk Evaluation of 1,4-dioxane,” August 30, 2019, 
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0058 
13 Earthjustice, “Re : Docket No. EPA-HQ-OPPT-2019-0238, Supplemental Analysis to the 
Draft Toxic Substances Control Act (“TSCA”) Risk Evaluation for 1,4-Dioxane,” December 10, 
2020, https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0088 
14 EPA, “Final Risk Evaluation for 1,4-Dioxane” (“Final 1,4-Dioxane Risk Eval.”), December 
2020, at 178, https://www.epa.gov/sites/default/files/2020-
12/documents/1._risk_evaluation_for_14-dioxane_casrn_123-91-1.pdf. 
15 See id.  
16 Id. 
17 Wu-William, A., Zeise, L., and Thomas, D. (1992). Risk assessment for aflatoxic B1: a 
modeling approach. Risk Anal., 12(4): 559-67, DOI: 10.1111/j.1539-6924.1992.tb00712.x. 
18 Heidenreich, W.F. (2005) Heterogeneity of cancer risk due to stochastic effects. Risk Anal., 
25(6): 1589-94, DOI: 10.1111/j.1539-6924.2005.00685.x. 
19 EPA, “A Review of the Reference Dose and Reference Concentration Processes,“ December 
2002, at 4-44, https://www.epa.gov/sites/default/files/2014-12/documents/rfd-final.pdf.  

https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0058
https://www.regulations.gov/comment/EPA-HQ-OPPT-2019-0238-0088
https://www.epa.gov/sites/default/files/2020-12/documents/1._risk_evaluation_for_14-dioxane_casrn_123-91-1.pdf
https://www.epa.gov/sites/default/files/2020-12/documents/1._risk_evaluation_for_14-dioxane_casrn_123-91-1.pdf
https://www.epa.gov/sites/default/files/2014-12/documents/rfd-final.pdf
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A. EPA appropriately aggregates sources of surface water contamination, but fails to 
aggregate across multiple routes of exposure and is inconsistent with the “whole-
chemical” approach to risk assessment 

Many of our organizations and the SACC have urged the Agency, most notably in comments on 
EPA’s Screening Level Approach for Assessing Ambient Air and Water Exposures to Fenceline 
Communities,20 to consider aggregate exposures to chemicals in its assessments under TSCA. 
The assessment of aggregate exposures, or “the combined exposures to an individual from a 
single chemical substance across multiple routes and across multiple pathways,”21 better reflects 
the actual exposures – and thus the lived experiences of populations and communities that are 
exposed to 1,4-dioxane from multiple sources and in multiple ways.  It is also a core part of 
TSCA’s requirement to evaluate risks to potentially exposed or susceptible subpopulations, since 
groups that experience aggregate exposures often face “greater risk than the general population” 
because of their “greater exposure.”22 

 
In this Draft Supplement, EPA considered the combined exposures to 1,4-dioxane from 
individual sources of surface water contamination, and also considered combined exposures and 
risks from multiple neighboring facilities. Although quantitatively aggregating those exposures is 
a necessary step in the right direction, the Draft Supplement fails to consider aggregate 
exposures from multiple exposure routes (such as inhalation and dermal absorption), pathways 
(such as drinking water and occupational exposures), and conditions of use (such as the use of 
multiple products containing 1,4-dioxane).23 (See section 3A of these comments). Further, EPA 
dismissed the aggregate risks from multiple neighboring facilities.24 In order to meet TSCA’s 
mandate of utilizing the best available science and evaluating risks to potentially exposed or 
susceptible populations, EPA must aggregate across all exposure routes, pathways and 
conditions of use.25 Failing to do so is in violation of TSCA and does not reflect real-world 
exposures to 1,4-dioxane and other chemicals. 
 
Further, while EPA states that it makes an unreasonable risk determination for the “whole 
chemical,” in practice it does not.  Rather than consider all exposures to 1,4-dioxane in total and 
then make an unreasonable risk determination, EPA makes individual unreasonable risk 
determinations for 1,4-dioxane by COU and route of exposure. Only after making an 
unreasonable determination for a specific COU or route of exposure does the Agency conclude 
that the COU or route of exposure “contributes to the unreasonable risk” for 1,4-dioxane. 
Clearly, assessing the unreasonable risk for individual COUs and routes of exposure of 1,4-
dioxane is not considering the “whole” chemical despite EPA’s assertion.  EPA’s piecemeal 
approach, together with the failure to aggregate across exposure routes, underestimates the 
magnitude and type of unreasonable risk presented by 1,4-dioxane. This in turn impacts the 

 
20 EPA, “Draft TSCA Screening Level Approach for Assessing Ambient Air and Water 
Exposures to Fenceline Communities: Version 1.0,” Jan. 2022, 
https://www.epa.gov/system/files/documents/2022-01/draft-fenceline-report_sacc.pdf.  
21 40 CFR § 702.33 (defining “aggregate exposure”). 
22 15 U.S.C. § 2602(12). 
23 See Section 4(A) infra. 
24 See Section 7(C) infra. 
25 15 U.S.C. § 2625(h). 

https://www.epa.gov/system/files/documents/2022-01/draft-fenceline-report_sacc.pdf
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choice of TSCA section 6(a) risk management approach.  The combination of EPA’s failure to 
aggregate exposures and its piecemeal approach to determining whether 1,4-dioxane presents an 
unreasonable risk is inconsistent with TSCA, leaves unreasonable risks unaddressed and 
adversely impacts us all, including those most vulnerable. 
 

B. EPA appropriately uses multiple years of TRI data but fails to identify and use the 
largest releases or consider other available data sources when characterizing risks 

We support EPA’s consideration of multiple years of Toxics Release Inventory (“TRI”) data, as 
well as discharge monitoring reports (“DMRs”), when evaluating exposures to 1,4-dioxane.26 As 
explained in prior comments, reliance on a single year of TRI reporting provides an incomplete 
picture of chemical releases and violates TSCA’s requirement to consider all “reasonably 
available information.”27 This is particularly so given the known limitations of the TRI, 
including its high reporting thresholds, its exclusion of many industrial sectors, and its 
overreliance on industry-supplied release estimates as opposed to monitoring data.28    
 
While we agree with EPA’s consideration of multiple years of TRI release data, we are 
concerned by EPA’s failure to consider other, readily available sources of information on 1,4-
dioxane releases and exposures. In addition to TRI, EPA should also consider the National 
Emissions Inventory (“NEI”), “a comprehensive and detailed estimate of air emissions of criteria 
pollutants, criteria precursors, and hazardous air pollutants from air emissions sources.”29 Use of 
NEI data can help identify sources that did not report to the TRI, as well as discrepancies 
between industry’s TRI reporting and EPA’s NEI calculations. For instance, the NEI estimated 
more than 1,000 pounds of 1,4-dioxane emissions (referred to under the NEI as “p-dioxane”) 
from the International Paper Company facility outside Chicago, IL.30 But the International Paper 
Company did not report any 1,4-dioxane releases to the TRI in either 2020 or 2021.31 Moreover, 
because both the TRI and NEI provide annual release estimates, they fail to capture peak 

 
26 Supp. 1,4-Dioxane Risk Eval. at 42. 
27 15 U.S.C. § 2625(k); Black Women for Wellness et al., “Comments on EPA's Draft TSCA 
Screening Level Approach for Assessing Ambient Air and Water Exposures to Fenceline 
Communities Version 1.0,” March 22, 2022, at 20-21,  
https://www.regulations.gov/comment/EPA-HQ-OPPT-2021-0415-0081.  
28 Black Women for Wellness et al., “Comments on EPA's Draft TSCA Screening Level 
Approach for Assessing Ambient Air and Water Exposures to Fenceline Communities Version 
1.0,” Mar. 22, 2022, at 20-21, https://www.regulations.gov/comment/EPA-HQ-OPPT-2021-
0415-0081.  
29 EPA, “National Emissions Inventory,” Accessed: August 27, 2023, 
https://www.epa.gov/air-emissions-inventories/national-emissions-inventory-nei. 
30 EPA, “Online 2020 NEI Data Retrieval Tool,” Accessed: August 29, 2023 
https://awsedap.epa.gov/public/single/?appid=20230c40-026d-494e-903f-
3f112761a208&sheet=5d3fdda7-14bc-4284-a9bb-cfd856b9348d&opt=ctxmenu,currsel 
(under the menu for “Pollutant Type-Pollutant,” select “HAP,” then search for “p-dioxane” and 
click “Facility Data”). 
31 EPA, “TRI Explorer,“ Accessed: August 29, 2023, 
https://enviro.epa.gov/triexplorer/tri_release.chemical (under the “Chemical” drop-down menu 
click “Select Specific Chemical(s),” select “1,4-dioxane,” and click “Generate Report.”  For 
2020 data, change “Year of Data” to “2020” and repeat preceding search). 

https://www.regulations.gov/comment/EPA-HQ-OPPT-2021-0415-0081
https://www.regulations.gov/comment/EPA-HQ-OPPT-2021-0415-0081
https://www.regulations.gov/comment/EPA-HQ-OPPT-2021-0415-0081
https://www.epa.gov/air-emissions-inventories/national-emissions-inventory-nei
https://awsedap.epa.gov/public/single/?appid=20230c40-026d-494e-903f-3f112761a208&sheet=5d3fdda7-14bc-4284-a9bb-cfd856b9348d&opt=ctxmenu,currsel
https://awsedap.epa.gov/public/single/?appid=20230c40-026d-494e-903f-3f112761a208&sheet=5d3fdda7-14bc-4284-a9bb-cfd856b9348d&opt=ctxmenu,currsel
https://enviro.epa.gov/triexplorer/tri_release.chemical
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exposures from unintended spills and releases, facility malfunctions, and start-up and shutdown 
events, all of which can present serious acute risks to surrounding communities. For information 
on those releases, EPA should use federal- and state-level environmental monitoring data, 
including data from EPA’s Air Toxics Ambient Monitoring database, the Louisiana Department 
of Environmental Quality (“LDEQ”) Mobile Air Monitoring Labs (“MAML”),32 the Texas 
Commission on Environmental Quality’s Air Emission Event Report Database,33 the LDEQ 
Early Warning Organic Compound Detection System (“EWOCDS”),34 and other sources. 
 
Moreover, in its ultimate determination of 1,4-dioxane’s unreasonable risks, EPA relied on its 
single-year American Meteorological Society/Environmental Protection Agency Regulatory 
Model (“AERMOD”) analysis and ignored its multi-year analysis.35 But EPA frequently 
identified greater risks from prior years of TRI reporting than from its analysis of 2020 data, and, 
for some facilities, that only risks exceeding EPA’s cancer benchmark occurred in previous 
years.36 In its report on EPA’s Draft TSCA Screening Level Approach for Assessing Ambient Air 
and Water Exposures to Fenceline Communities: Version 1.0, the SACC noted that “emission 
data may vary or fluctuate dramatically over the years” and advised EPA to use “[m]aximum or 
high centile value[] emission rates during the past few years (e.g., five years before the 
assessment)” when calculating fenceline community risks.37 Focusing on a snapshot of release 
data from a single year also violates TSCA’s mandate to consider “the circumstances … under 
which a chemical substance is intended, known, or reasonably foreseen to be manufactured, 
processed, distributed in commerce, used, or disposed of.”38  Past releases of a chemical are part 
of the circumstances under which it is “known” to be used and disposed of and, in the absence of 
contrary information, are “reasonably foreseen” to recur in the future. EPA must therefore 

 
32 La. Dep’t of Env’t Quality, “Air Monitoring Data & AQI,” Accessed: April 28, 2023, 
https://airquality.deq.louisiana.gov/data (providing data generated by the LDEQ MAML). 
33 Tx. Comm’n on Env’t Quality, “Air Emission Event Report Database,” Accessed: April 28, 
2023, https://www2.tceq.texas.gov/oce/eer/index.cfm (providing data on  “incidents in which 
refineries, chemical plants and other facilities released unauthorized air pollution during startups 
and shutdowns, maintenance activity, breakdowns, and other accidents or upsets.”). 
34 Bartrand, T. “Drinking Water Treatment Source Water Early Warning System State of the 
Science Review,” EPA Office of Research and Development: Homeland Security Research, 
September 2017, Doc. No. EPA/600/R-17/, 
https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=534541&Lab=NHSRC; 
La. Dep’t of Env’t Quality, “Discover DEQ: Louisiana Department of Environmental Quality 
Newsletter” Dec. 2019, 
https://deq.louisiana.gov/assets/docs/Newsletters/DiscoverDEQNewsletter-Issue95-
December2019.pdf. 
35 Supp. 1,4-Dioxane Risk Eval. at 154, 167 (“Complete cancer and non-cancer risk results for 
air concentrations modeled from stack, fugitive and combined air emissions are provided in 1,4-
Dioxane Supplemental Information File: Air Exposures and Risk Estimates for Single Year 
Analysis (U.S. EPA, 2023e).”) 
36 EPA, “1,4-Dioxane Draft RE – Air Exposures and Risk Estimates for Multi-Year Analysis,” 
July 2023, https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0023  
37 EPA, “SACC Meeting Minutes and Final Report,” May 16, 2022, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2021-0415-0095  
38 15 U.S.C. § 2602(4). 

https://airquality.deq.louisiana.gov/data
https://www2.tceq.texas.gov/oce/eer/index.cfm
https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=534541&Lab=NHSRC
https://deq.louisiana.gov/assets/docs/Newsletters/DiscoverDEQNewsletter-Issue95-December2019.pdf
https://deq.louisiana.gov/assets/docs/Newsletters/DiscoverDEQNewsletter-Issue95-December2019.pdf
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0023
https://www.regulations.gov/document/EPA-HQ-OPPT-2021-0415-0095
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calculate 1,4-dioxane’s fenceline community risks using the greatest release values from five or 
more years of release and exposure data, including, but not limited to, the TRI. 
 

C. EPA appropriately adjusts its IUR and HEC values for continuous exposure 

Lastly, we support EPA’s adjustment of its IUR and HEC values to reflect continuous exposure 
for the assessment of risks to fenceline communities. By assuming that fenceline communities 
are exposed to 1,4-dioxane all hours of a day for all days within a year, EPA has more fully 
assessed the real-world exposures that fenceline communities face when living near a facility 
releasing 1,4-dioxane. However, there are many shortcomings in EPA’s assessment of fenceline 
communities’ risks from exposure to 1,4-dioxane, as detailed in section 6 of these comments. 
 
4. EPA violates TSCA by failing to consider risks to people who are exposed to 1,4-

dioxane from multiple routes of exposure and pathways  

In making a “decision based on science” under TSCA section 6, EPA is required to use the 
“scientific information, technical procedures, measures, methods, protocols, methodologies or 
models, employed in a manner consistent with the best available science.”39 To do this EPA 
must adopt protocols and methodologies that aggregate exposures and risks across different 
routes, pathways, and conditions of use. Not aggregating exposures will underestimate the total 
exposures faced by an individual or subpopulation, and thus the risks they face. However, the 
approach taken in the Draft Supplement, besides aggregating for individual sources of surface 
water exposure, assesses risks from each route of exposure individually and separately rather 
than in the combined manner in which people experience them. While EPA justifies its approach 
by saying there are uncertainties, the uncertainties that the Agency introduces by ignoring 
aggregate exposures are even greater, resulting in an overall underestimation of risks for 
workers, consumers, and fenceline communities. 
  

A. EPA fails to aggregate across routes of exposure, which introduces further 
uncertainty to worker and fenceline community exposures and risks 

EPA calculates risks from 1,4-dioxane for each route of exposure individually and does not 
aggregate routes of exposure or consider the risks to communities that, for example, both breathe 
polluted air and drink contaminated water. EPA did not aggregate across routes of exposure due 
to "uncertainty around the extent to which cancer risks across routes are additive for 1,4-
dioxane."40 However, as noted in the Draft Supplement, the IRIS oral slope factor for 1,4-
dioxane is based primarily on liver tumors, and the IRIS IUR is based on tumors in the liver and 
multiple body sites. Estimates of cancer risks for the oral and inhalation pathways therefore share 
common sites of action and can easily be quantitatively aggregated. EPA also appears to 
discount the IUR by stating that nasal cavity lesions may simply be a result of portal-of-entry 
effects, despite acknowledging in the same sentence that these tumors are “likely to be primarily 
the result of systematic delivery.”41  
 

 
39 15 U.S.C. § 2625(h). 
40 Supp. 1,4-Dioxane Risk Eval. at 164. 
41 Id. 
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As discussed in section 1 of these comments, a linear, no-threshold approach is assumed for 1,4-
dioxane’s carcinogenicity, which is supported by the IRIS 1,4-dioxane assessment, the Agency’s 
Guidelines for Carcinogen Risk Assessment, and SACC recommendations.42,43,44 Therefore, 
multiple exposures to 1,4-dioxane, regardless of route of exposure, are assumed to be additive 
and are not based on any threshold values that would circumvent additivity. Due to this linear 
approach and the liver being the primary site of carcinogenicity for both oral and inhalation 
exposure pathways, it is wholly appropriate and necessary to aggregate cancer exposures and 
risks based on dose-addition or even response-addition. Even if there was an indication of 
different tumor sites for various exposure routes, risk estimates themselves can be added.45  
Therefore, EPA does not provide a compelling argument for failing to aggregate inhalation and 
oral cancer risks.  
 
Similarly, as “the dermal cancer slope factor is derived from the oral cancer slope factor by 
route-to-route extrapolation,” inhalation and dermal occupational and fenceline exposures can 
easily be aggregated quantitatively using dose-addition methods.46 Failing to aggregate across 
routes of exposure introduces more uncertainty than would be present if EPA were to aggregate 
the combined exposures and risks. EPA should provide quantitative estimates of combined 
exposures and risks across multiple exposure routes for fenceline communities and workers to 
estimate real-world risks and to comply with TSCA, mandating the use of the best available 
science in EPA’s technical procedures, measures, methods, and protocols.47 
  

B. EPA fails to aggregate across conditions of use and consider emissions from 
hydraulic fracturing as part of the fenceline risk assessment 

In addition to failing to aggregate across routes of exposure, EPA underestimates risks to the 
general population, including fenceline communities, by failing to adequately aggregate across 
conditions of use (“COUs”). As a whole, EPA has taken an approach to determine whether a 
certain COU for a chemical, in this case 1,4-dioxane, contributes to unreasonable risk to workers 
or the general population. However, this fails to consider the risks to fenceline communities from 
facilities that operate under multiple COUs, or from multiple facilities operating under multiple 
COUs. This fails to account for combined 1,4-dioxane exposures that fenceline communities face 
from multiple COUs.  
 
Further, EPA did not consider fugitive emissions from hydraulic fracturing as part of the 
fenceline risk analysis. This is particularly problematic, as lifetime cancer risk estimates across a 
range of modeled scenarios for distances within 1,000 meters of hydraulic fracturing operations 

 
42 EPA, “Toxicological Review of 1,4-Dioxane (with inhalation update),” September 2013, 
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf 
43 EPA, “Guidelines for Carcinogen Risk Assessment,” March 2005, 
https://www.epa.gov/sites/default/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf 
44 EPA, “Peer Review for EPA Draft Risk Evaluations for 1,4-Dioxane and Cyclic Aliphatic 
Bromide Cluster (HBCD),” July 29 – August 2, 2019, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0237-0064 
45 EPA, “Guidelines for Carcinogen Risk Assessment,” March 2005, 
https://www.epa.gov/sites/default/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf 
46 Supp. 1,4-Dioxane Risk Eval. at 164. 
47 15 U.S.C. § 2625(h). 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
https://www.epa.gov/sites/default/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0237-0064
https://www.epa.gov/sites/default/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
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include risks up to 7.1 x 10-5 for high end estimates and up to 4.1 x 10-6 for central tendency 
estimates, both of which are above the cancer benchmark of 1 x 10-6.48 Thus, exposures from 
these fugitive emissions could have resulted in higher overall risks.  EPA should quantify risks 
across all reasonably foreseeable scenarios of exposure and COUs for fenceline communities, 
which includes hydraulic fracturing. 
  

C. EPA fails to aggregate exposures for workers with background or fenceline 
exposures to 1,4-dioxane 

As noted in the Draft Supplement, “there may be some individuals who are exposed at work as 
well as through general population air and drinking water pathways or through consumer product 
use.”49 However, the approach taken in the Draft Supplement does not quantitatively assess the 
risks to those highly exposed populations, including workers and fenceline communities. This, of 
course, underestimates the exposures that some workers may face, as EPA does not consider that 
workers may live near 1,4-dioxane-releasing facilities, use products containing 1,4-dioxane at 
home, or have other exposures to 1,4-dioxane. Rather than fully assessing those exposures, EPA 
simply acknowledges this as a source of uncertainty, noting that individual exposure scenarios in 
the Draft Supplement should thus be “interpreted with an appreciation for potential aggregate 
exposures and risk.”50 This vague call for “appreciation” of aggregate risks fails to account for 
those risks and thus underestimates the risks people face. Further, failing to quantitatively assess 
combined risks introduces further uncertainty, which directly opposes EPA’s claims that it 
cannot aggregate exposures due to uncertainty.51  
 
Moreover, as noted above in Section 3A of these comments, aggregating exposures across routes 
of exposure is justified and could be accomplished easily using available data. EPA should 
provide quantitative estimates of risk for individuals who are exposed to 1,4-dioxane both at 
home, or through background exposures, and at work. A failure to do so is inconsistent with the 
requirement to make decisions based on science in a “manner consistent with the best available 
science.”52 
 
5. EPA ignores critical exposures and risks from 1,4-dioxane in drinking water 

While we support EPA’s decision to evaluate the risks from drinking water exposures to 1,4-
dioxane, the Draft Supplement ignores key sources of drinking water contamination and fails to 
consider acute risks from exposure to contaminated groundwater supplies. Both omissions 
violate TSCA. 
 

A. EPA fails to consider the risks from 1,4-dioxane spills and other aspects of disposal 

First, EPA ignores the acts of disposal that have resulted in some of the most severe and 
pervasive 1,4-dioxane contamination in the nation. As EPA acknowledges, “[a]ny activities 
where [1,4-dioxane] wastes might be released to the environment has the potential to pollute 

 
48 Supp. 1,4-Dioxane Risk Eval. at 159 
49 Supp. 1,4-Dioxane Risk Eval. at 164 
50 Id. 
51 Id. 
52 15 U.S.C. § 2625(h). 
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groundwater.”53 Across the country, the highest levels of 1,4-dioxane in groundwater are 
attributed to spills and other acts of disposal from industrial activities.54 1,4-Dioxane disposal 
from Northrup Grumman’s aircraft manufacturing facility in Bethpage, New York has 
contaminated drinking water supplies across Nassau County.55 Additionally, on-site disposal of 
1,4-dioxane in Washtenaw County, Michigan resulted in a groundwater plume that threatens the 
drinking water supply for Ann Arbor and the surrounding area.56 Despite their serious health 
risks, those disposals and others like them are not covered by EPA’s Draft Supplement. Instead, 
while EPA “assessed drinking water exposure resulting from use of 1,4-dioxane contaminated 
groundwater due to chemical injection into Underground Class I Wells [and] leaching from 
landfills where 1,4-dioxane or products containing 1,4-dioxane have been disposed,” it ignored 
the far greater number of facilities where past on-site spills or disposals have resulted in 
groundwater contamination and ongoing 1,4-dioxane exposures.57 

 
This exclusion violates TSCA. The 2016 TSCA amendments require EPA to evaluate chemicals 
under their “conditions of use,” or “the circumstances … under which a chemical substance is 
intended, known, or reasonably foreseen to be manufactured, processed, distributed in 
commerce, used, or disposed of.”58 1,4-Dioxane is “known … to be … disposed of” in 
wastewater lagoons,59 in barrels and drums,60 and in the myriad locations where it has been 
spilled,61 in addition to in landfills and underground injection wells. By focusing only on the 
latter disposals, EPA unlawfully ignores a significant source of 1,4-dioxane exposures. 

 
The Ninth Circuit Court of Appeals has affirmed TSCA’s requirement to evaluate the “ongoing” 
migration and release of a chemical that “was disposed of previously.”62 The Court held that 
such “spills, leaks, and other uncontrolled discharges” constitute “independent disposals” that 

 
53 Supp. 1,4-Dioxane Risk Evaluation at 73. 
54 Id. at 75 (finding that the areas “with concentrations of 1,4-dioxane greater than 10 µg/L … 
tend to be attributed to past industrial activities causing extensive groundwater contamination.”) 
55 Schwartz, D.M. “Bethpage Water District settles lawsuit against Northrop Grumman, chemical 
companies,” Long Island Newsday, Mar. 7, 2019, 
https://www.dec.ny.gov/data/DecDocs/130003A/Published%20Article.HW.130003A.2019-03-
07.Newsday_Bethpage_WD_14-Dioxane_Lawsuit.pdf  
56 Health Dep’t of Washentaw Cnty, “1,4-Dioxane,” Accessed: August 23, 2023, 
https://www.washtenaw.org/1789/14-Dioxane  
57 Supp. 1,4-Dioxane Risk Evaluation at 73. 
58 15 U.S.C. § 2602(4).  
59 ATSDR, “Toxicological Profile for 1,4-Dioxane,” 2012, at 185, 192, 
https://www.atsdr.cdc.gov/toxprofiles/tp187.pdf (describing 1,4-dioxane contamination from 
“waste oil storage lagoons” in Indiana and an “an unlined [wastewater] oxidation lagoon in 
Michigan). 
60 Spear, K., Catherman, C., and Comas, M., “How a toxic chemical infiltrated the Floridan 
Aquifer, tainting Seminole County tap water,” Orlando Sentinel, July 18, 2023, 
https://www.orlandosentinel.com/2023/07/18/toxic-chemical-floridan-aquifer-tap-water/  
61 Interstate Tech. Regul. Council, “History of Use and Potential Sources 
1,4-Dioxane,” at 3, March 2020, https://14d-1.itrcweb.org/wp-content/uploads/2020/03/14DX-
History-of-Use-and-Potential-Sources-1.pdf (identifying “unintended spills or leaks” as a “main 
source[] of 1,4-dioxane in U.S. drinking water supplies). 
62 Safer Chems., Healthy Fams. V. EPA, 943 F.3d 397, 426 (9th Cir. 2019). 

https://www.dec.ny.gov/data/DecDocs/130003A/Published%20Article.HW.130003A.2019-03-07.Newsday_Bethpage_WD_14-Dioxane_Lawsuit.pdf
https://www.dec.ny.gov/data/DecDocs/130003A/Published%20Article.HW.130003A.2019-03-07.Newsday_Bethpage_WD_14-Dioxane_Lawsuit.pdf
https://www.washtenaw.org/1789/14-Dioxane
https://www.atsdr.cdc.gov/toxprofiles/tp187.pdf
https://www.orlandosentinel.com/2023/07/18/toxic-chemical-floridan-aquifer-tap-water/
https://14d-1.itrcweb.org/wp-content/uploads/2020/03/14DX-History-of-Use-and-Potential-Sources-1.pdf
https://14d-1.itrcweb.org/wp-content/uploads/2020/03/14DX-History-of-Use-and-Potential-Sources-1.pdf
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fall within TSCA’s definition of conditions of use.63 As acknowledged by EPA, disposed 1,4-
dioxane does not remain stagnant in the environment; rather, it migrates through groundwater, 
volatilizes, an seeps into overlying buildings, a process known as vapor intrusion.64 EPA must 
evaluate the risks from that ongoing disposal in its Draft Supplement. 
 

B. EPA fails to consider the acute risks from drinking water from contaminated 
groundwater supplies 

The Draft Supplement also fails to consider acute risks from drinking water drawn from 
contaminated groundwater supplies. While EPA evaluated acute and chronic risks from surface 
water-derived drinking water supplies, EPA’s assessment of groundwater contamination only 
considered chronic risks.65 There is no scientific or legal basis for this discrepancy. 1,4-Dioxane 
exposures cause both acute and chronic harm, and EPA calculated greater non-cancer risks from 
acute consumption of contaminated drinking water than from chronic consumption.66 The source 
of the drinking water has no bearing on those risks; as long as the exposure levels are the same, 
there is no difference between the consumption of drinking water drawn from a river, a reservoir, 
or an aquifer. Yet the Draft Supplement wholly ignores the risks to the millions of people whose 
private wells or municipal water suppliers rely on groundwater. 

 
EPA claims that it “did not evaluate acute exposures because methods used to estimate 
groundwater concentrations provide an indication of potential concentrations occurring over 
many years, rather than peak concentrations.”67 But EPA has extensive data on peak 
groundwater concentrations from the monitoring that has been conducted at sites contaminated 
with 1,4-dioxane, and it has data from the UCMR on 1,4-dioxane levels in drinking water 
supplies drawn from groundwater. TSCA requires EPA to consider that “reasonably available 
information” when evaluating 1,4-dioxane’s acute risks.68 Moreover, even if there were gaps in 
that monitoring data, EPA fails to explain why it could use another, readily available model for 
that purpose. EPA’s Exposure Analysis Modeling System (“EXAMS”) model “estimates 
pesticide and organic chemical concentrations in surface water or groundwater” to predict, 
among other outputs, “annual daily peak concentration[s]” that can be used to calculate acute 
risks.69 EPA also has a Ground Water Technical Support Center, comprised of “a broad base of 

 
63 Id. (“If, under the applicable definition of “disposal,” something is in fact again disposed of—
even if it was disposed of previously—or when a disposal is in fact ongoing, we see no reason 
why that use is not captured” under TSCA) (emphasis in original) 
64 Lin, N., Zhong, L., Godwin, C., and Batterman, S., (2022). Be alert for vapor intrusion of 1,4-
dixoane from contaminated groundwater, STOTEN, 825: 153713,  
https://doi.org/10.1016/j.scitotenv.2022.153713, (“1,4-dioxane is sufficiently volatile and highly 
mobile in groundwater, and thus can present a [vapor intrusion] risk.”). 
65 Supp. 1,4-Dioxane Risk Evaluation at 103, 108. 
66 EPA, “1,4-Dioxane Draft RE – Drinking Water Exposure and Risk Estimates for 1,4-Dioxane 
Release to Surface Water from Individual Facilities,” July 2023, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0026 
67 Supp. 1,4-Dioxane Risk Evaluation at 103, 108. 
68 15 U.S.C. § 2625(k). 
69 Williams, P.R.D., Hubbel, B.J., Weber, E., Fehrenbacher, C., Hrdy, D., and Zartarian, V., “An 
Overview of Exposure Assessment Models Used by the US Environmental Protection Agency,” 
 

https://doi.org/10.1016/j.scitotenv.2022.153713
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0026
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scientists and engineers” who “provide support for models and model reviews for site-specific 
applications.”70 We urge OCSPP to consult with that center, and with the EPA Office of Water, 
Office of Land and Emergency Management, and Office of Research and Development to 
determine how to best evaluate acute exposures from 1,4-dioxane in groundwater. Ignoring that 
known source of risk is not a permissible option under TSCA.   
 
6. EPA underestimates 1,4-dioxane’s occupational exposures and risks 

EPA significantly understates the risks to workers who use surface cleaners, dish soap, 
antifreeze, and other products that contain 1,4-dioxane as a byproduct. Those workers are 
exposed 1,4-dioxane throughout their shifts, yet EPA calculates dermal risks based on the 
assumption that they would only have a single “contact event” per day, lasting as few as 15 
minutes.71 Instead of “address[ing] variability in exposure duration and frequency,” EPA simply 
took the modeling inputs it used to calculate consumer exposures and applied them to workers, 
as if someone who washes their family’s dishes after dinner will use and be exposed to the same 
amount of soap as a dish washer in a restaurant kitchen.72 This assumption is plainly incorrect 
and contrary to TSCA’s requirement to separate calculate risks to workers risks as a “potentially 
exposed or susceptible subpopulation.”73 

 
Janitors and hospitality workers use surface cleaners more than once per day, for far longer than 
the 30 minutes that EPA assumes.74 Those workers and others use multiple cleaning products 
throughout the day and often experience serious health risks as a result. One study of hospitality 
workers reported that “[a]pproximately one-fifth of the workforce indicated they had 
experienced ill effects from chemicals on the job” and “nearly half (48%) of all respondents 
reported that they believed hazardous chemicals were a problem at their workplace.”75 Janitors 
are “among the occupational groups reporting the highest rates of work-related asthma … and 
cleaning products have been identified as the exposures most frequently associated with their 

 
EPA, at 80, Accessed: August 29, 2023, https://archive.epa.gov/epa/sites/production/files/2015-
02/documents/chapter-03.pdf  
70 EPA, “Groundwater Technical Support Center (GWTSC),” Accessed: August 29, 2023, 
https://www.epa.gov/water-research/ground-water-technical-support-center-gwtsc  
71 Supp. 1,4-Dioxane Risk Evaluation at 94; EPA, “1,4-Dioxane Supplemental Information File 
on Consumer Exposure Assessment Modeling Input Parameters,” January 8, 2021, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106; see also  Supp. 1,4-
Dioxane Risk Evaluation at 100 (adopting the exposure and duration inputs from EPA’s prior 
dermal modeling);  
72 Supp. 1,4-Dioxane Risk Evaluation at 94 
73 15 U.S.C. §§ 2602(12), 2605(b)(4)(A). 
74 EPA, “1,4-Dioxane Supplemental Information File on Consumer Exposure Assessment 
Modeling Input Parameters,” December 2020, https://www.regulations.gov/document/EPA-HQ-
OPPT-2019-0238-0106 (click “Download,” then click the “CEM Inputs – All Scenarios” tab, 
rows 30 and 32). 
75 Pearson, D., Angulo, A., Bourcier, E., Freeman, E., and Valdez R., (2007). Hospitality 
Workers’ Attitudes and Exposure to Secondhand Smoke, Hazardous Chemicals, and Working 
Conditions, Public Health Rep., 122(5): 670-678, doi: 10.1177/003335490712200515. 

https://archive.epa.gov/epa/sites/production/files/2015-02/documents/chapter-03.pdf
https://archive.epa.gov/epa/sites/production/files/2015-02/documents/chapter-03.pdf
https://www.epa.gov/water-research/ground-water-technical-support-center-gwtsc
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
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symptoms.”76 Cleaning workers in office buildings and schools face increased risks because such 
cleaning often occurs after hours, when ventilation, air exhaust, or air conditioning systems are 
turned off and chemical exposures are thus increased.77 By ignoring the frequency and duration 
of their exposures to 1,4-dioxane, the Draft Supplement understates those workers’ risks and 
leaves them exposed to cancer and other severe harms. 

 
EPA also underestimates dermal exposures to more than 2.2 million domestic workers 
nationwide in this Draft Supplement, including more than 343,000 paid house cleaners.78 EPA 
assumes that they too would use laundry detergent, dish soap, or surface cleaners one per day, 
for 15-30 minutes.79 This not only understates their exposures to those products in isolation, but 
it also ignores risks to domestic workers who use multiple types of products containing 1,4-
dioxane, along with other stressors that render them more susceptible to harm. Nationwide, more 
than ninety-five percent of those house cleaners are women, and nearly sixty percent are 
Latina.80 Twenty-five percent of house cleaners have household incomes below the poverty line, 
compared to five percent of non-domestic workers, and less than eight percent of house cleaners 
receive employer-provided health insurance, compared to forty-eight percent of non-domestic 
workers.81 EPA must consider those workers’ “greater exposure” and “greater susceptibility” 
when calculating their risks.82 

 
It is self-evident that restaurant dish washers use dish soap more than once per day, for more than 
20 minutes.83 EPA has thus grossly estimated exposures and risks to the approximately 377,000 
dish washers in the United States.84 In its assessment of those workers’ inhalation risks, EPA 
assumes an eight-hour work shift. Given the nature of their jobs, they are likely to experience 
dermal exposure to soap throughout that shift. Similarly, auto mechanics and workers in 

 
76 Pechter, E., Azaroff, L.S., Lopez, I., and Goldstein-Gelb, M., (2009). Reducing Hazardous 
Cleaning Product Use: A Collaborative Effort, Public Health Rep., 124(Suppl 1): 45-52, doi: 
10.1177/00333549091244S106. 
77 European Agency for Safety and Health at Work, “The Occupational Safety and Health of 
Cleaning Workers,” 2009, at 25, https://osha.europa.eu/en/publications/occupational-safety-and-
health-cleaning-workers. 
78 Econ. Pol’y Inst., “Domestic Workers Chartbook,” May 2020, at 1, 4, 
https://files.epi.org/pdf/194214.pdf. 
79 EPA, “1,4-Dioxane Supplemental Information File on Consumer Exposure Assessment 
Modeling Input Parameters,” Dec. 2020, https://www.regulations.gov/document/EPA-HQ-
OPPT-2019-0238-0106 (click “Download,” then click the “CEM Inputs – All Scenarios” tab, 
rows 30 and 32). 
80 Econ. Pol’y Inst., “Domestic Workers Chartbook,” May 2020,  at 5, 42. 
81 Id. at 54, 58. 
82 15 U.S.C. § 2602(4), 
83 EPA, “1,4-Dioxane Supplemental Information File on Consumer Exposure Assessment 
Modeling Input Parameters,” December 2020 https://www.regulations.gov/document/EPA-HQ-
OPPT-2019-0238-0106 (click “Download,” then click the “CEM Inputs – All Scenarios” tab, 
rows 30 and 32). 
84 U.S. Bureau of Labor Statistics, “Occupational Employment and Wages,” May 2021, 
https://www.bls.gov/oes/2021/may/oes359021.htm#(2)  

https://osha.europa.eu/en/publications/occupational-safety-and-health-cleaning-workers
https://osha.europa.eu/en/publications/occupational-safety-and-health-cleaning-workers
https://files.epi.org/pdf/194214.pdf
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
https://www.bls.gov/oes/2021/may/oes359021.htm#(2)
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autobody shops often use antifreeze more than once per day, for more than 15 minutes.85 
Increased levels of ethylene glycol, the active ingredient in antifreeze, have been detected in the 
bodies of auto mechanics, the result of consistent, chronic usage.86  

 
In addition to underestimating their exposure durations, EPA further understates workers’ risks 
by ignoring their exposures to 1,4-dioxane off the job. But many of the workers who use 
cleaners, soaps, and other products containing 1,4-dioxane also use those same products at home 
and are also exposed to 1,4-dioxane in the water they drink or the air they breathe. That 
combination of occupational, consumer and environmental exposures places workers at greater 
risk than the general population, and EPA must consider those risks as part of its potentially 
exposed or susceptible subpopulation analysis. EPA’s failure to do so, and its blatant 
underestimation of occupational exposure frequency and duration, violates TSCA. 
 
7. EPA violates TSCA by underestimating risks to fenceline communities and other 

potentially exposed and susceptible subpopulations 

EPA is required to utilize the best available science in its risk assessment and risk management 
decisions, and to evaluate risks to subpopulations who are more susceptible to harm because of 
their cumulative exposures to multiple chemicals that cause similar health effects.87 EPA violates 
those requirements in the Draft Supplement, which fails to consider cumulative risks and uses 
unrealistic assumptions that significantly understate real-world exposures to fenceline 
communities and other exposed populations. To fully evaluate 1,4-dioxane's fenceline risks, EPA 
must consider the risks to people who are exposed for their entire lifetime, account for 
cumulative exposures to other carcinogens, and incorporate modeling inputs and assumptions 
that are reflective of the exposures actually faced by fenceline community residents, including 
those who live within 100 meters of a polluting facility and those that both live and work in those 
communities. 
 

A. EPA’s assumption that environmental exposures to 1,4-dioxane end after 33 years is 
unsupported by the record and contrary to TSCA 

EPA’s risk assessment is predicated on the false assumption that people are exposed to 1,4-dioxane 
in their air, drinking water, or food supply for no more than 33 years.88 This figure is based on the 
EPA Exposure Factor Handbook’s estimate of “the 95th percentile residential occupancy period,” 
or the amount of time within which EPA believes 95% of people will move from a given 

 
85 EPA, “1,4-Dioxane Supplemental Information File on Consumer Exposure Assessment 
Modeling Input Parameters,” Dec. 2020, https://www.regulations.gov/document/EPA-HQ-
OPPT-2019-0238-0106 (click “Download,” then click the “CEM Inputs – All Scenarios” tab, 
rows 30 and 32). 
86 Laitinen, J., Liesivuori, J., and Savolainen, H., (1995). Exposure to glycols and their renal 
effects in motor servicing workers, Occup Med (Lond), 45(5): 259-62, doi: 
10.1093/occmed/45.5.259. 
87 15 U.S.C. § 2625(h). 
88  Supp. 1,4-Dioxane Risk Evaluation at 102, n. 15. 

https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
https://www.regulations.gov/document/EPA-HQ-OPPT-2019-0238-0106
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residence.89 But not all groups have the same capacity or desire to move, and those who do 
relocate often are just as exposed in their new homes as they were in their old ones. By ignoring 
the racial, socio-economic, and cultural factors that limit mobility and keep many overburdened 
groups exposed to the same contaminants for their entire lifetime, EPA understates 1,4-dioxane’s 
true risks and violates TSCA’s mandate to protect potentially exposed or susceptible 
subpopulations.  

 
First, EPA improperly equates the time that someone lives in a particular residence to the 
duration of their environmental exposure to a given chemical, as if everyone who moves within 
or from a contaminated community ends up in a pristine environment. But that is plainly not the 
case. Of the more than 2.5 billion moves that the Census Bureau tracked between 1947 and 2021, 
more than 1.6 billion—nearly two-thirds of all moves over a 74 year span—occurred within the 
same county.90 As is the case with many contaminants, environmental releases of 1,4-dioxane 
affect multiple communities within a county or broader region.91 It has contaminated the Cape 
Fear River that Brunswick County, NC relies on for its drinking water and the Magothy Aquifer 
that Suffolk County, NY draws its water from, meaning inter-county moves are often not a clean 
break but rather a swap of one contaminated tap for another.92 And even people who move 
farther distances may still remain exposed to 1,4-dioxane, a ubiquitous chemical that has 
contaminated drinking water supplies for more than 90 million people across 45 states.93 

 
EPA also ignores the interrelation between environmental contamination and residential 
mobility, rendering some of groups that are the most exposed to or affected by toxic chemicals 
the least likely to move or to have the means to do so. “Studies have … found a negative 
association between property values and the location of [waste transportation, storage and 
disposal facilities]” or Superfund sites.94  Many homeowners in fenceline communities remain 

 
89 Id. (citing Exposure Factors Handbook Table 16-5).  The 33-year figure in the Exposure 
Factors Handbook is drawn from a 1992 EPA report that used 1987 Census Bureau data to 
estimate the “number of years between the date that a person moves into [a] new residence and the 
date that the person dies or moves out of the residence.” Johnson, T. and Capel, J., Monte Carlo 
Approach to Simulating Residential Occupancy Periods and Its Application To The General U.S. 
Population, 1992, at 1, 11, https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=2000MU7N.txt. 
90 U.S. Census Bureau, “CPS Historical Migration/Geographic Mobility Tables, Table A-1: 
Annual Geographic Mobility Rates by Type of Movement – 1948-2022,” Accessed: August 29, 
2023, https://www.census.gov/data/tables/time-series/demo/geographic-mobility/historic.html.   
91 EWG, “Tap Water Database: 1,4-Dioxane,” Updated: 2021, 
https://www.ewg.org/tapwater/contaminant.php?contamcode=2049 (reporting high levels of 1,4-
dioxane in drinking water spanning multiple municipalities in Chatham and Lee Counties in New 
Carolina, Suffolk County in New York, and Los Angeles County in California). 
92 See id. 
93 Id.; Kaplan, S., and Lipton, E., “Chemical Industry Ally Faces Critics in Bid for Top E.P.A. 
Post,“ The New York Times, September 19, 2017, 
https://www.nytimes.com/2017/09/19/science/epa-chemical-industry-dourson.html  
94 Taylor, D., “Toxic Communities: Environmental Racism, Industrial Pollution and Residential 
Mobility,” NYU University Press, 2014, at 82-88; id. at 89 (property values surrounding 
hazardous waste sites in Toledo fell “fell by about $12,100 per mile from each waste site.”); id. 
at 90 (“Almost 20% of [New Jersey tax assessors] reported that close proximity to hazardous 
 

https://www.census.gov/data/tables/time-series/demo/geographic-mobility/historic.html
https://www.ewg.org/tapwater/contaminant.php?contamcode=2049
https://www.nytimes.com/2017/09/19/science/epa-chemical-industry-dourson.html
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not because they want to live next to polluting facilities but because the presence of those 
facilities has depressed their property values, leaving them underwater on their mortgage and 
without the financial resources to leave.95 When they are able to relocate, “evidence 
demonstrates very clearly that discrimination remains prevalent in America’s residential 
markets,” limiting the locations and housing options available to Black and Latino homebuyers 
and renters.96 Studies have found that “Black households are not only more likely to live in high 
poverty neighborhoods,” where polluting facilities are generally located,97 “but they are also 
much less likely to leave such neighborhoods and more likely to re-enter them if they leave.”98 
As a result, “about half of Black [people living] in the United States have lived in the poorest 
quarter of U.S. neighborhoods for multiple, consecutive generations.”99  

 
Others choose to remain in a community for cultural and familial reasons.  For instance,  

 
waste sites depressed property values, and the effects were most pronounced within a quarter-
mile radius of the sites.”) 
95 See Kardas-Nelson, M., “The Petrochemical Industry Is Killing Another Black Community in 
‘Cancer Alley,’” The Nation, August 26, 2019, 
https://www.thenation.com/article/archive/st-james-louisiana-plastic-petrochemicals-buy-out/; 
(“Across [St. James Parish], the median value of a home is $136,400, $26,000 less than the 
median value across the state and $81,200 less than the median value nationally … Houses in 
Freetown and Burton Lane, which are closest to the industrial plants, are worth much less than 
the parish average.”); Taylor, Toxic Communities at 108-09 (“The residents of Hyde Park want to 
move. However, once the contamination of the neighborhood became public, their properties lost 
most of their market value.”) 
96 Sharkey, P., (2012). Residential Mobility and the Reproduction of Unequal Neighborhoods, 
CityScape, 14(3), , https://wagner.nyu.edu/files/faculty/publications/PS_11.pdf. 
97 Coming Clean, “Who’s In Danger, Race, Poverty, and Chemical Disasters,” 2014, at 2, 
https://comingcleaninc.org/assets/media/images/Reports/Who’s%20in%20Danger%20Report%2
0FINAL.pdf (“[N]ew research finds that residents of chemical facility vulnerability zones are 
disproportionately Black (African American) or Latino [and] have higher rates of poverty than 
the U.S. as a whole.”) 
98 De la Roca, J., Ellen, I.G., and O‘Regan, K.M., (2014).  Race and Neighborhoods in the 21st 
Century: What Does Segregation 
Mean Today?, Regional Sci. and Urban Econ., 47: 138-151, 
https://www.sciencedirect.com/science/article/abs/pii/S0166046213000720; Crowder, K., and 
Downey, L., (2010). Interneighborhood migration, race, and environmental hazards: modeling 
microlevel processes of environmental inequality, Am. J. of Sociology, 115(4): 1110-1149, , 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2908425/ (“[T]he especially high levels of local 
pollution experienced by [B]lack householders appear to be maintained by both a relatively 
lower likelihood of escaping the highly polluted neighborhoods in which they originate and a 
tendency to relocate to destinations with higher levels of proximate industrial pollution than 
those experienced by mobile white householders.”) 
99 National Academies of Sciences, Engineering, and Medicine, “Research and Data Priorities 
for Improving Economic and Social Mobility: Proceedings of a Workshop,” 2022, 
https://doi.org/10.17226/26598; Ackert, E., Spring, A., Crowder, K., and South, S.J., (2019). Kin 
location and racial disparities in exiting and entering poor neighborhoods, Soc. Sci. Res., 84: 
102346, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8223516/. 

https://www.thenation.com/article/archive/st-james-louisiana-plastic-petrochemicals-buy-out/
https://wagner.nyu.edu/files/faculty/publications/PS_11.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0166046213000720
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC2908425%2F&data=05%7C01%7Cjkalmusskatz%40earthjustice.org%7C24e68fba90e44b37d68608db91e97e1b%7Cadedb458e8e34c4e9bedfa792af66cb6%7C0%7C0%7C638264204273547257%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=NfZAcUK1AjFnjxiohnFUclRB2uSQVLrzzOlUityj%2FmQ%3D&reserved=0
https://doi/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8223516/
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1,4-dioxane has been detected in 13% of tribal public water supplies.100 Tribal sovereignty and 
cultural history create strong bonds between many Indigenous and the land where they spend all 
or most of their lives, as expressed by Gail Small, a member of the Northern Cheyenne Tribe: 

 
I’ve always known that this is the place I was meant to be. This is my source 
of strength here. This land that I live on today with my four kids, it’s my 
mother’s family’s land. And her family, they’re buried right behind us here 
in the hills… . The land is tied to the culture, to the language, to the 
viewpoint. There’s a tremendous spiritual connection to our homeland.101 
 

Sharon Lavigne, the founder of RISE St. James, has lived in St. James Parish, in the heart of 
Louisiana’s Cancer Alley, for seven decades. She grew up on her parents’ farm within the parish 
and has seen polluting industries take over more and more of the surrounding area over the course 
of her lifetime.  Despite living with some of most heavily polluted air in the nation, Lavigne “can’t 
imagine … living anywhere else.”102 
 

My family is here, my church and community … Everything is here. 
Everything I know is in St. James.  I love my home and I’m too old to start 
over.103 
 

EPA’s assumption of a maximum 33-year exposure period is arbitrary, capricious, and contrary to 
TSCA’s mandate to evaluate risks to potentially exposed or susceptible populations, who, “due to 
… greater exposure, may be at greater risk than the general population.”104 Even if most people 
do move within a 33-year span, EPA cites no data to support its claim that those moves will cut 
off drinking water or air exposures to 1,4-dioxane, and it ignores the risks to people who are 
exposed to 1,4-dioxane throughout their lives.105 For instance, the supplemental risk evaluation 
contains a “case study” of 1,4-dioxane’s impacts in East Liverpool, Ohio that assumes a 33-year 
exposure duration.106 Alonzo Spencer, the president of local community organization Save Our 
County, has lived in East Liverpool, drank its water, and breathed its air for 93 years, and many of 
Save Our County’s other board members have lived in East Liverpool for far longer than three 

 
100 Conroy-Ben, O., and Crowder, E.., (2020). Unregulated and Emerging Contaminants in Tribal 
Water, J. of Contem. Water Res. & Educ., 169(1): 92-100, https://doi.org/10.1111/j.1936-
704X.2020.03334.x.  
101 Taylor, Toxic Communities at 13-14. 
102 Dermansky, J., “The Plastics Giant and the Making of an Environmental Justice Warrior,” 
DeSmog, Jan. 7, 2020, https://www.desmog.com/2020/01/07/formosa-sunshine-plastics-sharon-
lavigne-environmental-justice/.  
103 Id. 
104 15 U.S.C. § 2602(12). 
105 Indeed, the authors of the study cited in the Exposure Factors Handbook as the source of the 
33-year residential occupancy period acknowledge that their study “will tend to underestimate 
the occurrence of very large occupancy periods,” since it implausibly assumes that someone who 
has lived in the same house for three decades is just as likely to move over the coming year as 
someone who has lived there for three years. Johnson, T. and Capel, J., Monte Carlo Approach to 
Simulating Residential Occupancy Periods and Its Application to The General U.S. Population, 
1992, at 31, https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=2000MU7N.txt. 
106 Supp. 1,4-Dioxane Risk Evaluation at 443-444. 

https://doi.org/10.1111/j.1936-704X.2020.03334.x
https://doi.org/10.1111/j.1936-704X.2020.03334.x
https://www.desmog.com/2020/01/07/formosa-sunshine-plastics-sharon-lavigne-environmental-justice/
https://www.desmog.com/2020/01/07/formosa-sunshine-plastics-sharon-lavigne-environmental-justice/
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decades.107 That is the subpopulation that Congress directed EPA to protect under TSCA: those 
who experience greater risks than the general population because of their lifetime of exposure. We 
urge EPA to evaluate drinking water and air exposures to 1,4-dioxane over the 78-year lifespan 
recommended in the Exposure Factors Handbook, and to revise the Handbook to eliminate future 
reliance on a 33-year exposure period. 
  

B. EPA fails to consider cumulative risks to communities exposed to 1,4-dioxane and 
other carcinogens 

In addition to failing to aggregate across exposure routes and COUs because EPA contends there 
is too much uncertainty (while ignoring the fact that not aggregating introduces greater 
uncertainty), EPA also failed to acknowledge that fenceline communities are cumulatively 
exposed to 1,4-dioxane and other carcinogens. Residents of fenceline communities are routinely 
exposed to multiple chemicals at the same time or within relevant time periods, rather than 
experiencing individual exposures in isolation. As is the case with 1,4-dioxane and other 
carcinogens, exposure to multiple substances that cause the same effect increases susceptibility 
to harm from each one.  Failing to account for those chemical co-exposures underestimates their 
risks and violates TSCA. 

As EPA notes, the Draft Supplement is the first risk evaluation conducted under TSCA since 
EPA acknowledged the need to assess fenceline community risks.  This assessment will likely be 
a model for future risk evaluations, making it all the more critical that EPA adopt an approach 
that accounts for real-world cumulative risks.  EPA’s traditional, single chemical approach 
underestimates actual risk to public health, with disproportionate burdens on fenceline 
communities who are exposed to multiple chemicals and non-chemical stressors, as reflected in 
the examples below. 
     

i. Cumulative risks to communities within and around Houston, TX 

Several facilities use and dispose of 1,4-dioxane along the Houston Ship Channel, a heavily 
Latino area with some of the nation’s worst air pollution.108 Research by the University of 
Texas’s School of Public Health found that children living within two miles of the Houston Ship 

 
107 See Decl. of Alonzo Spencer in Save Our County et al. v. U.S. Defense Logistics Agency et. 
al., 4:21-cv-01861 (N.D. Ohio Nov. 18, 2021), Doc. No. 107-2. 
108 Osborne, J., “EPA Moves to Crack Down on Toxic Zones like Houston Ship Channel,” 
Houston Chronicle, May 20, 2023, 
https://www.houstonchronicle.com/business/energy/article/toxic-houston-ship-channel-epa-
regulation-
18104725.php#:~:text=The%20EPA%20is%20proposing%20a,cancer%20risk%20than%20previo
usly%20understood.; Younes, L., Kofman, A., Shaw, A., and Song, L., “Poison is in the Air,” 
ProPublica, Nov. 2, 2021, https://www.propublica.org/article/toxmap-poison-in-the-air (“Large 
swaths of the Greater Houston area make up the third-biggest hot spot of cancer-causing air in the 
country … For many homes closest to the fence lines of petrochemical plants in cities like La Porte 
… the estimated excess risk of cancer ranges from three to six times the level that the EPA 
considers acceptable.”) 

https://www.houstonchronicle.com/business/energy/article/toxic-houston-ship-channel-epa-regulation-18104725.php#:%7E:text=The%20EPA%20is%20proposing%20a,cancer%20risk%20than%20previously%20understood
https://www.houstonchronicle.com/business/energy/article/toxic-houston-ship-channel-epa-regulation-18104725.php#:%7E:text=The%20EPA%20is%20proposing%20a,cancer%20risk%20than%20previously%20understood
https://www.houstonchronicle.com/business/energy/article/toxic-houston-ship-channel-epa-regulation-18104725.php#:%7E:text=The%20EPA%20is%20proposing%20a,cancer%20risk%20than%20previously%20understood
https://www.houstonchronicle.com/business/energy/article/toxic-houston-ship-channel-epa-regulation-18104725.php#:%7E:text=The%20EPA%20is%20proposing%20a,cancer%20risk%20than%20previously%20understood
https://www.propublica.org/article/toxmap-poison-in-the-air


 

22 
 

Channel have a 56% greater chance of getting leukemia than children living farther away.109 
“People of color, those living in poverty, and limited-English households bear a disproportionate 
air pollution burden from emissions generated along the Houston Ship Channel,” inequities that 
are worsened by the release and disposal of 1,4-dioxane in some of the most overburdened 
neighborhoods in Houston.110 
 

111 
 

Manchester 
 
One of the most overburdened communities in Houston is Manchester, a residential 
neighborhood bordered by the ship channel to the north, a massive Valero refinery to the east, a 
major highway to the south, with another highway cutting through the middle of the 

 
109 Walker, K.M., Coker, A., Symanski, E., and Lupo, P., (2010). Preliminary epidemiologic 
investigation of the relationship between the presence of ambient hazardous air pollutants 
(HAPs) and cancer incidence in Harris County, Semantic Scholar, 
https://api.semanticscholar.org/CorpusID:8750686 
110 Lam, Y., Sivasubramanian, R., Guerrero, M., Parras, J., and Parras, A., “Toxic Air Pollution 
in the Houston Ship Channel: Disparities Show Urgent Need for Environmental Justice,” NRDC 
and t.e.j.a.s., at 5, Nov. 2021, https://www.nrdc.org/sites/default/files/air-pollution-houston-ship-
channel-ib.pdf.  
111 Supp. 1,4-Dioxane Risk Evaluation at 482 (TRI Facility ID numbers replaced with facility 
names and locations). 

https://api.semanticscholar.org/CorpusID:8750686
https://www.nrdc.org/sites/default/files/air-pollution-houston-ship-channel-ib.pdf
https://www.nrdc.org/sites/default/files/air-pollution-houston-ship-channel-ib.pdf
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neighborhood.112  Approximately 88% of the residents of Manchester and the neighboring 
community of Harrisburg are Latino and another 10% are Black.113  More than 43% of the 
community lacks health insurance, and more than 27% have incomes below the poverty line.114   
 
There are  21 Toxics Release Inventory (TRI) reporting facilities within the approximately six-
square-mile Manchester neighborhood, including a Huntsman chemical plant that released more 
than 10,000 pounds of 1,4-dioxane to the air over the last decade and sent millions of pounds off-
site for disposal, much of it to other facilities in and around Houston.115 As depicted below, the 
Huntsman plant is located less than 500 feet from a residential community, less than 1,000 feet 
from a public park, and less than a mile from a Valero oil refinery and other polluting facilities. 
EPA calculated fenceline cancer risks exceeding 1-in-1,000,000 based on Huntsman’s air 
releases alone.116 But Manchester residents are not exposed to Huntsman’s releases alone; they 
also inhale benzene and 1,3-butadiene from the Valero refinery, among other toxic chemicals.117 
1,4-Dioxane, benzene, and 1,3-butadiene are all carcinogens, but EPA did not consider their 
cumulative risks in the Draft Supplement, violating TSCA’s requirements to evaluate risks to 
exposed communities who have “greater susceptibility” to cancer because of their pre-existing 
exposures to other carcinogens.118  

 

 
112 Crawford, J., “Environmental Racism in Houston's Harrisburg/Manchester Neighborhood”, 
Stanford Future Bay Initiative, Mar. 15, 2018, 
https://bay.stanford.edu/blog/2018/3/15/environmental-racism-in-houstons-
harrisburgmanchester-neighborhood 
113 Kinder Institute for Urban Research, “HCDC Dashboard,” Accessed: August 29, 2023, 
https://www.datahouston.org/profile.html (click “Community Overview,” on the map click the  
“Harrisburg-Manchester” neighborhood). 
114 Id. 
115 Crawford, J., “Environmental Racism in Houston's Harrisburg/Manchester Neighborhood,” 
Standford Future Bay Initiative, Mar. 15, 2018, 
https://bay.stanford.edu/blog/2018/3/15/environmental-racism-in-houstons-
harrisburgmanchester-neighborhood; EPA, “TRI Toxics Tracker,” Accessed: August 29, 2023, 
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 
(click “TRI Facility Name or ID,” search “77012XDNCR101CO” and click “Huntsman 
International LLC,” under “Years Quick Selections” click “10 Years” and then click “Search.”  
On the left-hand side of the page click “Chemicals,” then click “Releases by Chemical” and click 
“1,4-dioxane.”  On the left-hand side of the page, then click “Releases” and “By Release 
Media.”) 
116 EPA, “1,4-Dioxane Draft RE – Air Exposures and Risk Estimates for Multi-Year Analysis,” 
July 2023, https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0023   
117 EPA, “TRI Toxics Tracker,” Accessed: August 29, 2023, 
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 
(search for Zip Code “77012,” click “Search.”  On the map of facilities, click the purple circle 
associated with “Valero Refining.”  On the left-hand side of the page click “Chemicals,” then 
click “Potential Health Effects.”) 
118 15 U.S.C. § 2602(12) (defining “potentially exposed or susceptible subpopulations”). 

https://bay.stanford.edu/blog/2018/3/15/environmental-racism-in-houstons-harrisburgmanchester-neighborhood
https://bay.stanford.edu/blog/2018/3/15/environmental-racism-in-houstons-harrisburgmanchester-neighborhood
https://www.datahouston.org/profile.html
https://bay.stanford.edu/blog/2018/3/15/environmental-racism-in-houstons-harrisburgmanchester-neighborhood
https://bay.stanford.edu/blog/2018/3/15/environmental-racism-in-houstons-harrisburgmanchester-neighborhood
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0023
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue
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La Porte and Deer Park, TX 
 
Another two 1,4-dioxane releasing facilities are located in La Porte and Deer Park, TX, directly 
west of Manchester. A Clean Harbors hazardous waste incinerator and landfill in La Porte 
release a broad range of carcinogens into the air and land, including but not limited to 1,4-
dioxane, arsenic and arsenic compounds, benzidine, benzene, formaldehyde, and vinyl 
chloride.119 Less than half a mile away in Deep Park, a Texas Molecular (“TM”) waste disposal 
facility injects liquid waste containing 1,4-dioxane, ethylene oxide, 1,2-dichlorethane, and other 
carcinogens into underground wells.120 Those facilities are part of a cluster of industrial facilities 
in Deer Park and La Porte, many of them in close proximity to homes, a public high school, and 
parks.121 EPA calculated unreasonable cancer and non-risk risks from groundwater contaminated 
by 1,4-dioxane disposal facilities like Clean Harbors and TM, but it did not clearly identify the 
communities exposed to that risk or consider the other toxins and carcinogens those communities 
are exposed to in their drinking water, air, and soil—leaving no way for residents of La Porte and 
Deer Park to determine the full extent of their risks from 1,4-dioxane. 

 
119 EPA, “TRI Toxics Tracker,” Accessed: August 29, 2023, 
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 
(click “TRI Facility Name or ID,” search “77536SFTYK2027B” and click “Clean Harbors Deer 
Park LLC,” under “Years Quick Selections” click “10 Years” and then click “Search.”  On the 
left-hand side of the page click “Chemicals,” then click “Releases by Chemical”). 
120 EPA, “TRI Toxics Tracker,” Accessed: August 29, 2023, 
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 
(click “TRI Facility Name or ID,” search “77536DSPSL2525B” and click “TM Deer Park 
Services,” under “Years Quick Selections” click “10 Years” and then click “Search.”  On the 
left-hand side of the page click “Chemicals,” then click “Releases by Chemical”). 
121 See Lipton, E., “Living and Breathing on the Front Line of a Toxic Chemical Zone,” The New 
York Times, May 5, 2023, https://www.nytimes.com/2023/05/05/us/politics/toxic-chemicals-
restrictions-biden.html.  

https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue
https://www.nytimes.com/2023/05/05/us/politics/toxic-chemicals-restrictions-biden.html
https://www.nytimes.com/2023/05/05/us/politics/toxic-chemicals-restrictions-biden.html
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Pasadena, TX 
 
Roughly 10 miles south of Deer Park and La Porte, Carpenter Co. manufactures chemicals and 
polyurethane foams in Pasadena, TX. More than 73% of Pasadena residents are Latino, and more 
than 27% lack health insurance.122 In addition to Carpenter’s releases of 1,4-dioxane, there are 
60 total TRI-reporting facilities in Pasadena, which collectively released nearly 1.6 million 
pounds of toxic chemicals to the air in 2021, including ethylene oxide, 1,3-butadiene, benzene, 
vinyl chloride, and other carcinogens.123 According to EPA’s Air Toxics Cancer Risk index, the 
air quality around the Carpenter facility is among the worst 10% in the nation, yet EPA did not 
consider exposures to other carcinogens in Pasadena when evaluating fenceline community 
risks.124 
 

 
122 Kinder Institute for Urban Research, “HCDC Dashboard,” Accessed: August 29, 2023, 
https://www.datahouston.org/profile.html (click “Community Overview,” on the map click the  
“Pasadena” neighborhood). 
123 EPA, “TRI Toxics Tracker,” Accessed: August 29, 2023, 
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue  
(click “Geography,” search under “State, County, City and/or Zip Code” for “Pasadena, TX.” 
Under “Years Quick Selections” click “Most Recent Year” and then click “Search.”  On the left-
hand side of the page click “Chemicals,” then click “Releases by Chemical”). 
124 EPA, “EJScreen (Version 2.2),” Accessed: August 29, 2023, https://ejscreen.epa.gov/mapper/ 
(search for “Carpenter Co, 11002 Choate Rd, Pasadena, TX, 77507, USA” in the search bar, 
click on the facility indicated on the map, click “EJScreen Community Report”). 

https://www.datahouston.org/profile.html
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue
https://ejscreen.epa.gov/mapper/
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ii. Cumulative risks from combined 1,4-dioxane and PFAS exposures 

In addition to contaminated air, communities across the country are also exposed to unsafe levels 
of 1,4-dioxane in the drinking water. Several of the most impacted communities are in North 
Carolina, where industrial releases of 1,4-dioxane have contaminated the Haw River and the 
Cape Fear River, which collectively provide drinking water to nearly 1,000,000 people.125 In 
Apple Grove, West Virginia, a PET plastic manufacturing facility reported more than 36,000 
pounds of discharges to the Ohio River—the drinking water source for more than 5,000,000 
people.126  EPA acknowledges those discharges, and their associated risks, in its Draft 
Supplement.127 But it fails to acknowledge, much less address, the severe PFAS contamination in 
both the Cape Fear River and Ohio River, including other carcinogens like PFOA and PFOS. 
 
Of the more than 30,000 drinking water samples collected under EPA’s third Unregulated 
Contaminants Monitoring Rule, 7 of the highest 20 samples with1,4-dioxane detected were from 

 
125 EWG, “Tap Water Database: 1,4-Dioxane,” Updated: 2021, 
https://www.ewg.org/tapwater/contaminant.php?contamcode=2049 (five highest detections of 
1,4-dioxane in public water systems between 2013 and 2019 all located in North Carolina); 
Barnes, G., “1,4-dioxane released into the Cape Fear River basin,” The Fayetteville Observer, 
October 15, 2019,  https://www.fayobserver.com/story/news/2019/10/15/potential-carcinogen-
released-into-cape-fear-river-basin/2421114007/  
126 EPA, “TRI Explorer,” Accessed: August 29, 2023, 
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 
(under “Chemicals,” click “Select Specific Chemicals,” search for “1,4-Dioxane,” and click 
“Generate Report”). 
127 EPA, “1,4-Dioxane Draft RE – Drinking Water Exposure and Risk Estimates for 1,4-Dioxane 
Release to Surface Water from Individual Facilities,” July 2023, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0026 

https://www.ewg.org/tapwater/contaminant.php?contamcode=2049
https://www.fayobserver.com/story/news/2019/10/15/potential-carcinogen-released-into-cape-fear-river-basin/2421114007/
https://www.fayobserver.com/story/news/2019/10/15/potential-carcinogen-released-into-cape-fear-river-basin/2421114007/
https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0026


 

27 
 

North Carolina communities that draw their water from the Cape Fear River watershed.128 The 
Cape Fear River is also dangerously contaminated with PFAS, including hexafluoropropylene 
oxide dimer acid (“HFPO-DA” or “GenX”), from a Chemours manufacturing facility in 
Fayetteville, NC. The communities downstream of Fayetteville face potential exposures to both 
1,4-dioxane and GenX, two highly toxic and hard-to-treat chemicals that are both associated with 
liver cancer and other severe harms.129 Yet EPA never considered those cumulative exposures in 
its Draft Supplement. 
 
Similarly, when EPA evaluated the risks associated with APG Polytech’s discharges of 1,4-
dioxane from its Apple Grove, WV facility to the Ohio River, EPA did not consider the other 
chemicals in that river that are adding to the harms that people experience from their 1,4-dioxane 
exposures. APG’s facility is located around 60 miles downstream of a Chemours (formerly 
DuPont) facility in Parkersburg, WV, which released massive amounts of PFOA and other PFAS 
to the Ohio River over the course of decades.130 To this day, Chemours still releases PFAS from 
its Parkersburg facility,131 and a recent study by the Ohio River Valley Water Sanitation 
Commission detected elevated levels of PFOA, GenX and other PFAS throughout the Ohio 
River.132 Communities with multiple carcinogens in their drinking water or air experience 
greater cancer risks, and are more susceptible to harm from 1,4-dioxane, than communities 
without those cumulative exposures. To fully assess 1,4-dioxane’s risks to potentially exposed or 
susceptible subpopulations, EPA must consider those cumulative exposures and harms in its 
Draft Supplement.  
 
This is the first evaluation that includes an assessment of risks to fenceline communities and will 
likely be a model for subsequent TSCA section 6 risk evaluations. It is important that EPA use 
approaches and methodologies that allow it, at a minimum, to look at a holistic picture of the 
exposures a person or the environment faces of a chemical such as 1,4-dioxane. By failing to do 
so, EPA underestimates the increased risks to communities and groups who are exposed to 1,4-
dioxane and other toxic chemicals. 
 

 
128 Presentation by D. Knappe, NC State Univ., “Emerging Contaminants: A Case Study for the 
Cape Fear River Basin,” Slide 14 (Oct. 26, 2014), 
https://webservices.ncleg.gov/ViewDocSiteFile/45950  
129 Elzie, S., “Substance 1,4-Dioxane found in Cape Fear River worries some,” Cumberland 
County News, June 11, 2018, https://www.cbs17.com/news/local-news/cumberland-county-
news/substance-14-dioxane-found-in-cape-fear-river-worries-some/  
130 Barnes, G., “Secrets, denials and toxic water: C8 in the Ohio River Valley,” The Fayetteville 
Observer, Updated: April 24, 2018, 
https://www.fayobserver.com/story/news/2018/03/25/secrets-denials-and-toxic-water-c8-in-ohio-
river-valley/12567462007/  
131 EPA, 2022 TRI Preliminary Dataset: Basic Data Files, Accessed: September 7, 2023, 
https://www.epa.gov/toxics-release-inventory-tri-program/2022-tri-preliminary-dataset-basic-
data-files (on the drop-down menu, select “North Carolina,” click “Download,” and search for 
“Chemours”). 
132 Van Velzer, R., “PFAS found throughout Ohio River in new study,” Louisville Public Media, 
June 21, 2022, https://www.lpm.org/news/2022-06-21/pfas-found-throughout-ohio-river-in-new-
study  

https://webservices.ncleg.gov/ViewDocSiteFile/45950
https://www.cbs17.com/news/local-news/cumberland-county-news/substance-14-dioxane-found-in-cape-fear-river-worries-some/
https://www.cbs17.com/news/local-news/cumberland-county-news/substance-14-dioxane-found-in-cape-fear-river-worries-some/
https://www.fayobserver.com/story/news/2018/03/25/secrets-denials-and-toxic-water-c8-in-ohio-river-valley/12567462007/
https://www.fayobserver.com/story/news/2018/03/25/secrets-denials-and-toxic-water-c8-in-ohio-river-valley/12567462007/
https://www.epa.gov/toxics-release-inventory-tri-program/2022-tri-preliminary-dataset-basic-data-files
https://www.epa.gov/toxics-release-inventory-tri-program/2022-tri-preliminary-dataset-basic-data-files
https://www.lpm.org/news/2022-06-21/pfas-found-throughout-ohio-river-in-new-study
https://www.lpm.org/news/2022-06-21/pfas-found-throughout-ohio-river-in-new-study
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C. EPA dismisses its own calculations of risk when considering aggregate risks from 
multiple neighboring facilities 

EPA claims that it “evaluated potential risks from aggregate ambient air exposures from multiple 
neighboring facilities … and identified five groups of two to four facilities reporting 1,4-dioxane 
releases in proximity to each other, i.e., within 10 km,” but concluded that “this aggregate 
analysis did not identify locations with cancer risk greater than 1×10−6 that did not already have 
cancer risk above that level from an individual facility.”133 The point of assessing aggregate 
exposures is not merely to identify whether a particular community is above or below a 1 x 10-6 
cancer risk (a threshold that EPA failed to apply in its revised risk determination),134 but rather to 
determine the full extent of the risks to the communities that are exposed to 1,4-dioxane from 
multiple sources. The communities that experienced unreasonable cancer risks from an 
individual facility experience even greater risks when aggregate exposures are considered, and it 
is those combined risks that must drive EPA’s risk characterization and risk management. 
Therefore, EPA must calculate and report the true combined risks even if one of the contributing 
facilities would have presented unreasonable risk on its own..  
 

D. EPA uses non-conservative data and models in calculating the risk to fenceline 
communities through the ambient air pathway 

In its air exposure pathway analysis,135 EPA underestimated risks to fenceline communities by 
failing to accurately consider risks to communities within 100 meters of a facility, dismissing its 
own calculations of risks when considering the aggregate risks from multiple facilities, and using 
average modeling parameters rather than the most protective.  
 
Specifically in the Ambient Air: Screening Methodology, EPA utilized its Integrated 
Indoor/Outdoor Air Calculator (“IIOAC”) model to estimate high-end and mean exposures to 
communities at distances of 100, 100 to 1,000, and 1,000 meters from a facility releasing 1,4-
dioxane. This model cannot predict emission levels below 100 meters which fails to consider the 
risks to individuals living, working, or playing within this distance of a facility.136 Risks 
calculated from the multi-year analysis further demonstrate that the highest exposures occur 
within 100 meters of a facility.137 Therefore, because there already exists a method to determine 
fenceline exposures at more defined distances that can be performed independently of the 
Screening Methodology (the American Meteorological Society/Environmental Protection 
Agency Regulatory Model, or AERMOD), the Agency should not waste time and resources 
using this Screening Methodology. The use of this model leads to an underestimation of risks to 
fenceline communities and prematurely screens out risks by not considering exposures within 
100 meters of a facility.  
 
It is further problematic that EPA utilized the IIOAC model rather than the AERMOD model for 
its multi-year analysis. While we support the consideration multiple years of chemical release 

 
133 Supp. 1,4-Dioxane Risk Evaluation at 159 
134  Revised Unreasonable Risk Determination 
135 Supp. 1,4-Dioxane Risk Evaluation at Appendix J 
136 Id. at 89 
137 Id. at Table 2-15 



 

29 
 

data to estimate exposures and risks to fenceline communities, as recommended by the SACC,138 
this data should be used with the AERMOD model in order to capture exposures and risks within 
100 meters of a facility. In this case, the data input into the model should be the highest releases 
or the highest reasonably foreseeable releases from a facility within a multi-year period if 
multiple years of release data exist for one facility. EPA should not include an average of the 
TRI data for facilities with multiple years of data, as this will result in an underestimation of risk.  
 
Lastly, many of EPA’s air model assumptions are not as conservative as EPA claims, but rather 
systematically underestimate exposures to fenceline communities, as previously mentioned in 
EDF’s comments on the fenceline screening approach.139 Specifically, EPA uses average stack 
parameters and breathing heights which could underestimate exposures for those outside 
averages. EPA further does not consider reasonably foreseeable increases in release of 1,4-
dioxane in the future by using only past TRI release data. The use of Section 8 of the TRI Form 
R includes projections for chemical releases which should be incorporated into the air models. 
Additionally, the air model does not incorporate life stage-specific exposures such as increased 
respiration rates for pregnant women, as discussed in section 1 of these comments. A failure to 
account for susceptible subpopulations, such as pregnant women, violates TSCA’s directive for 
considering potentially exposed or susceptible subpopulations in calculations of risk.140 
 
2. EPA miscalculates the risks from 1,4-dioxane in spray foam insulation 

EPA understates fenceline exposures from the use of spray foam insulation containing 1,4-
dioxane.141 Despite that widespread use in an estimated 1.5 million buildings each year, EPA’s 
Draft Supplement erroneously assumes only three days of release per year for spray foam 
insulations.142 EPA attributes that figures to the 2020 Risk Evaluation, which actually estimated 
260 release days per year from spray foam applications.143 While EPA estimated “[an] average 
of 3 days spent/year at each work site” where spray foam products were used, EPA never 
asserted or found that each impacted community would only have a single construction project or 
home renovation site where spray foam insulation was used. Indeed, there is no way that workers 
who are based in a specific area would use spray foam insulation 260 days per year and that 
aquatic life in a particular river or waterbody would be exposed from 260 days of releases, as 
EPA found in its prior Risk Evaluation, but the communities who draw their drinking water from 
the same river would only be impacted by three release days per year.144 The same releases that 
affect workers and aquatic life also affect fenceline community residents, and there is no basis 

 
138 EPA, “SACC Meeting Minutes and Final Report,” May 16, 2022, at 19, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2021-0415-0095 
139 EDF, “Comments on the Science Advisory Committee on Chemicals (SACC); Notice of 
Public Meeting and Request for Comments on Draft Toxic Substances Control Act (TSCA) 
Screening Level Approach for Assessing Ambient Air and Water Exposures to Fenceline 
Communities,” March 22, 2022, https://blogs.edf.org/health/wp-
content/blogs.dir/11/files/2022/03/EDF-Comments-to-EPA_Fenceline-Approach_3.22.22.pdf 
140 15 U.S.C. § 2602(12). 
141 Supp. 1,4-Dioxane Risk Evaluation at 227. 
142 Id. at 230. 
143 Final 1,4-Dioxane Risk Evaluation at 77. 
144 Id. (calculating 1,4-dioxane’s environmental risks by assuming 260 days of spray foam 
insulation releases per year to the same water body or POTW). 

https://www.regulations.gov/document/EPA-HQ-OPPT-2021-0415-0095
https://blogs.edf.org/health/wp-content/blogs.dir/11/files/2022/03/EDF-Comments-to-EPA_Fenceline-Approach_3.22.22.pdf
https://blogs.edf.org/health/wp-content/blogs.dir/11/files/2022/03/EDF-Comments-to-EPA_Fenceline-Approach_3.22.22.pdf
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for EPA to reduce its release estimates by nearly 99 percent from its 2020 Risk Evaluation. 
Given the likelihood that drinking water supplies will be impacted by multiple construction 
projects where 1,4-dioxane is used, EPA should maintain its prior estimate of 260 release days 
per year for spray foam insulation. 

 
8. EPA fails to find that hydraulic fracturing and down-the-drain releases contribute to 

the unreasonable risks of 1,4-dioxane and fails to use appropriate cancer risk 
benchmarks for the general population and potentially exposed or susceptible 
subpopulations 

Despite estimating multiple risks greater than the cancer benchmark of 1 x 10-6, EPA dismissed 
these risks in its Draft Revised Unreasonable Risk Determination and findings that they do not  
contribute to the unreasonable risks of 1,4-dioxane. Further, EPA does not follow its past 
practice of using a cancer benchmark of 1 x 10-6 for the general population and potentially 
exposed or susceptible subpopulations, a benchmark which EPA affirmed in several assessments, 
including in its 2020 1,4-dioxane risk evaluation and its TSCA fenceline risk assessment 
methodology.145  
  
In the 1,4-Dioxane Risk Determination, EPA states that  
 

[T]he 2023 Draft Supplement, EPA considers the range of 1x10-6 to 1x10-4 as the 
appropriate benchmark for increased cancer risk for the general population, including 
fenceline communities. These benchmarks are not bright lines and EPA has discretion to 
make an unreasonable risk determination for the chemical substance based on other 
benchmarks as appropriate.146 

 
However, EPA does not explain how it will determine whether a specific cancer risk within that 
range will present an unreasonable risk. Nor does it explain which potentially exposed or 
susceptible subpopulation will be subject to the less protective cancer risk of greater than 1 x 10-

6.  Indeed, in making its unreasonable risk determinations for 1,4-dioxane, EPA has collapsed 
this range to an unacceptable cancer risk benchmark of 1 x 10-4. 
 
Despite the requirement to give greater consideration to potentially exposed or susceptible 
subpopulations, including fenceline communities, EPA gives them lesser protection by 
concluding that risks greater than 1 x 10-6 and even approaching 1 x10-4 do not present 
unreasonable risks. For industrial releases of 1,4-dioxane to the air, EPA identified multiple 
facilities with cancer risks exceeding 1 x 10-5 and at least one condition of use (manufacturing) 
with risks exceeding 1 x 10-4.147  As described above, these calculations are likely underestimates 

 
145 EPA, “Draft TSCA Screening Level Approach for Assessing Ambient Air and Water 
Exposures to Fenceline Communities: Version 1.0,” January 2022, at 62, 91 (“EPA used 1×10−6 
as the benchmark for cancer risk in fenceline communities. This is consistent with the cancer 
benchmark used for general population cancer risk in several other EPA programs and in 
previous risk evaluations.”) 
146 Revised Unreasonable Risk Determination 
147See Revised Unreasonable Risk Determination at 19. EPA notes that the facility with the 
cancer risk of 1 x 10-4 ceased production in 2018. Id.  But EPA fails to note that it was this only 
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of actual risk, since EPA has not aggregated exposures and risks across exposure pathways, 
facilities, and conditions of use or considered cumulative exposures to multiple carcinogens. Yet, 
despite its own risk calculations, EPA still “does not find that fenceline community exposure to 
1,4-dioxane in ambient air from releases from industrial conditions of use, including hydraulic 
fracturing . contribute[] to the unreasonable risk from 1,4-dioxane.”148  
 
EPA calculated lifetime cancer risks for distances within 1,000 meters of hydraulic fracturing 
operations of up 7.1×10−5 for high end release estimates and 4.1×10−6 for central tendency 
release estimates. EPA also found that down-the-drain releases of 1,4-dioxane resulted in cancer 
risks of up to 6.11×10−5.  Yet in both instances EPA determines that these risks are not 
unreasonable because they are “within the applicable benchmark range.” Thus, EPA essentially 
establishes a cancer risk benchmark of 1 x 10-4 for fenceline communities. This is even more 
disturbing given EPA’s underestimation of fenceline community exposures and risks, as 
discussed above. These underestimations as well as the generally higher exposures faced by 
fenceline communities argue for the use of a more protective cancer risk benchmark rather than 
one that is less protective. EPA should use a cancer risk benchmark of 1 x 10-6 for all people – 
the general population and all potentially exposed or susceptible subpopulations. EPA should 
further find that industrial releases to air, hydraulic fracturing, and down-the-drain releases 
contribute to the unreasonable risk of 1,4-dioxane.  
 
9. EPA’s Draft Supplement obscures key findings and information 

EPA’s April 2022 Equity Action Plan calls on the Agency to “engage with underserved 
communities in a way that is meaningful and accessible and works to overcome the 
communities’ barriers to participation.”149 To realize this goal, EPA must “[e]nsure all EPA … 
external-facing materials provide crucial information in a non-technical, actionable manner.”150 
The Draft Supplement – which buries important information in hard-to-find supporting 
documents – falls short of these commitments. We understand that risk evaluations are technical 
documents, and we support EPA’s summaries of “key points” at the beginning of many sections 
and subsections. But the Draft Supplement is lacking critical information that EPA has included 
in its prior risk evaluations, and it fails to clearly inform fenceline communities of the risks they 
face.   
 

 
facility within the manufacturing condition of use for which EPA calculated air releases and 
risks.  See, e.g., Supp. 1,4-Dioxane Risk Eval. at 87, 111; Supplemental File Air Exposures and 
Risk Estimates for 1,4-Dioxane Releases to Ambient Air Single-Year Analysis (tab “Cancer 
Max-Mean-Median-Min”). Manufacturing is a condition of use in the 1,4-dioxane risk 
evaluation, and if EPA must use the data it has to assess the fenceline risks associated with 
manufacturing, even if a particular manufacturing facility has closed.  Moreover, if the sole 
manufacturing facility assessed by EPA presents cancer risks exceeding 1 x 10-4 then it is 
“reasonable foreseen” that such risks will occur in the future, either at that facility (if it reopens) 
or another facility that adopts a similar manufacturing process.  
148 Revised Unreasonable Risk Determination at 21. 
149 EPA, “E.O. 13985 Equity Action Plan,” April 2022, at 11, 
https://www.epa.gov/system/files/documents/2022-04/epa_equityactionplan_april2022_508.pdf. 
150 Id. at 9. 

https://www.epa.gov/system/files/documents/2022-04/epa_equityactionplan_april2022_508.pdf
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For instance, the Draft Supplement does not disclose EPA’s non-cancer risk calculations, despite 
EPA finding that “for many [conditions of use] . . .  non-cancer risks may . . . be a concern.”151 
Similarly, while EPA acknowledges that 1,4-dioxane causes both acute and chronic risks, the 
Draft Supplement does not disclose the Acute Dose Rates and Average Daily Doses for many 
exposure pathways, which are needed to determine acute risks.152 Most disturbingly, while EPA 
writes that “[r]isk from individual facilities vary substantially within and across [conditions of 
use], with cancer risk estimates ranging from 5.4×10−13 to 0.025,”153 the Draft Supplement does 
not disclose which facilities present the greater risk to surrounding residents or where they are 
located. That information is relegated to separate spreadsheets that few fenceline community 
residents will ever see and that are not written for a non-technical audience, including: 
 

• The seventh, eleventh, twelfth, thirteenth, fourteenth, fifteenth, and sixteenth tabs of a 25-
tab spreadsheet titled “Supplemental File: Drinking Water Exposure and Risk Estimates 
for 1,4-Dioxane Release to Surface Water from Individual Facilities;”154 

• The fifth and sixth tabs of a 13-tab spreadsheet entitled “Supplemental Information File: 
Occupational Exposure and Risk Estimates;”155 

• The eleventh through fifteenth tabs of a 15-tab spreadsheet entitled “Supplemental File: 
Air Exposures and Risk Estimates for 1,4-Dioxane Releases to Ambient Air_Single-Year 
Analysis;”156 

• The tenth and eleventh tabs of an 11-tab spreadsheet “Supplemental File_Air Exposures 
and Risk Estimates for 1,4-Dioxane Releases to the Ambient Air_Multi-Year 
Analysis;”157  

• The seventh tab of a 9-tab spreadsheet entitled “Supplemental Information File: Predicted 
Surface Water Concentrations, Exposure and Risks Predicted from Probabilistic 
Modeling.”158 

 
From the text of the Draft Supplement, there is no way for residents of Houston, TX; Decatur, 
AL; East Baton Rouge, LA, and other communities that are threatened by 1,4-dioxane to 
determine the nature of extent of their risks. We urge EPA to make that information more 
accessible, and to conduct outreach to impacted communities. Prior risk evaluations, including 

 
151 Supp. 1,4-Dioxane Risk Evaluation at 137. 
152 Id. at 107-108, 110-111 
153 Id. at 23. 
154 EPA, “1,4-Dioxane Draft RE – Drinking Water Exposure and Risk Estimates for 1,4-Dioxane 
Release to Surface Water from Individual Facilities,” July 2023, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0026 
155 EPA, “1,4-Dioxane Draft RE – Occupational Exposure and Risk Estimates,” July 2023, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0008  
156 EPA, “1,4-Dioxane Draft RE – Air Exposures and Risk Estimates for Single Year Analysis,” 
July 2023, https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0029  
157 EPA, “1,4-Dioxane Draft RE – Air Exposures and Risk Estimates for Multi-Year Analysis,” 
July 2023, https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0023  
158 EPA, “1,4-Dioxane Draft RE – File Drinking Water Exposure and Risk Estimates for 1,4-
Dioxane Surface Water Concentrations Predicted with Probabilistic Modeling,” July 2023, 
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0028  

https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0026
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0008
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0029
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0023
https://www.regulations.gov/document/EPA-HQ-OPPT-2022-0905-0028
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the 2020 Risk Evaluation, have included tables that summarize all of EPA’s risk calculations.159 
EPA should include similar tables in the Draft Supplement for both cancer and non-cancer risks, 
and should prepare a non-technical summary document that describes the scope of the Draft 
Supplement, summarizes EPA’s proposed unreasonable risk determination, and identifies every 
facility or group of facilities for which EPA has calculated a greater than 1-in-1,000,000 cancer 
risk, a margin of exposure below the applicable benchmark, or an ecological risk quotient 
exceeding 1. 
 

*  *  *   *  *  
 
We appreciate EPA’s consideration of these comments.  If you have any questions, please 
contact Jonathan Kalmuss-Katz of Earthjustice (jkalmusskatz@earthjustice.org) or Paige Varner 
of Environmental Defense Fund (pvarner@edf.org). 
 
Respectfully submitted, 
 
Black Women for Wellness 
Center for Environmental Health 
Clean Cape Fear 
Defend Our Health 
Earthjustice 
Environmental Defense Fund 
Environmental Integrity Project 
Locust Point Community Garden 
Maryland Pesticide Education Network 
Natural Resources Defense Council 
Rural Coalition 
Science and Community Action Network 
Toxic Free NC 
Until Justice Data Partners  

 
159 Final 1,4-Dioxane Risk Evaluation at 256-271. 

mailto:jkalmusskatz@earthjustice.org
mailto:pvarner@edf.org
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Environmental Defense Fund 

Comments on the Draft Risk Evaluation of 1,4-dioxane 

Docket ID: EPA-HQ-OPPT-2019-0238 

 

Submitted August 30, 2019 

 

Environmental Defense Fund (EDF) appreciates the opportunity to provide comments to the 

Environmental Protection Agency (EPA) on the draft risk evaluation for 1,4-dioxane being 

prepared under section 6(b)(4) of the Toxic Substances Control Act (TSCA) as amended by the 

Lautenberg Act, enacted on June 22, 2016.1  We request that our comments also be provided to 

the SACC for its review and consideration.   

 

As a result of EPA’s decision not to respond to the comments provided on the problem 

formulation, EDF’s comments are submitted in two parts.  Part I addresses comments that have 

been developed since the draft risk evaluation was published, and part II includes comments that 

were provided on the problem formulation but that remain an issue in the draft risk evaluation.  

In a few instances EDF’s comments are repeated in both part I and part II; a function of EPA’s 

failure to respond to the comment initially provided on the problem formulation.   

 

Summary 

 

In its draft risk evaluation for 1,4-dioxane, the Environmental Protection Agency (EPA) has 

grossly understated the risks that workers and the environment face from exposure to the 

chemical.  EPA has also abdicated its responsibility under the Toxic Substances Control Act 

(TSCA) to identify and evaluate the risks the chemical presents to consumers and the general 

population by excluding from its risk evaluation conditions of use and exposures that are known 

or reasonably foreseen.  EPA has not met its mandatory duty under TSCA to identify and 

evaluate the risks to vulnerable subpopulations, falsely asserting there is no evidence that certain 

subpopulations are or may be more susceptible to adverse effects from exposure to the chemical.  

EPA has utterly failed to utilize the enhanced authorities Congress granted it in 2016 to ensure 

that it has or obtains robust information on 1,4-dioxane’s uses, hazards and exposures, resulting 

                                                 
1 U.S. EPA, Draft Risk Evaluation for 1,4-Dioxane CASRN: 123-91-1 (June 2019), 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0011.  All further 

citations to the draft risk evaluation for 1,4-dioxane consist of only a page number in 

parentheses.  

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0011
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in serious information and analytic gaps and deficiencies that severely undermine the scientific 

quality of its risk evaluation. 

 

These comments first provide some broad, cross-cutting concerns about the draft risk evaluation 

as a whole and then present additional comments in the approximate order of the scoping, risk 

evaluation and risk determination processes.  The order of the comments does not imply relative 

importance. 

 

Among the major concerns addressed in Part I of these comments are the following: 

 

Cross-cutting concerns 

 EPA has ignored evidence that some subpopulations are or may be more susceptible to 

1,4-dioxane exposures than the general population (see section 1.A). 

 EPA has distorted OSHA requirements and over-relied on personal protective equipment 

and safety data sheets, ignoring their real-world limitations (see section 1.B). 

 EPA has, without scientific basis, sought to sow doubt on the use of a linear, non-

threshold model for 1,4-dioxane’s carcinogenicity, an approach that reflects longstanding 

agency policy and consensus in the scientific community (see section 1.D). 

 EPA has distorted the nature of information that companies submitted to the European 

Chemicals Agency and has relied on industry-prepared summaries without access to the 

full studies (see sec. 1.E.i and ii). 

 EPA has dismissed the liver tumors observed in female mice in the key oral cancer study 

it uses to extrapolate dermal cancer risks.  Its insufficient rationale ignores the IRIS 

program’s basis for including these tumors and its determination that they are the most 

sensitive endpoint, which has been affirmed through peer review.  As a result, cancer risk 

is significantly understated, a concern also noted by the New Jersey Department of 

Environmental Protection (see section 1.E.iv.) 

 

Unwarranted exclusions of conditions of use and exposure pathways 

 EPA has excluded all exposures and risks to consumers (and to workers from at least one 

use), based on 1,4-dioxane’s presence in such products as a byproduct rather than being 

intentionally used, a distinction without any basis in science (see section 2.A). 

 EPA has excluded from its risk evaluation all general population exposures to 

1,4 dioxane, based on EPA’s unsupported assertion that existing regulatory programs 

under other statutes EPA administers have addressed or are in the process of addressing 

potential risks of 1,4-dioxane in all media pathways (see section 2.B). 

 EPA has ignored 1,4-dioxane’s use and disposal in hydraulic fracturing fluids and 

produced wastewater and the resultant risks to the environment, the general population 

and workers (see section 2.D). 
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Need to adopt a linear, no-threshold approach for 1,4-dioxane’s carcinogenicity 

 EPA must adopt a linear, no-threshold approach for 1,4-dioxane’s carcinogenicity, based 

on available evidence, scientific rebuttals of a cytotoxic mode of action, and policies 

firmly rooted in scientific and health-protective principles (see section 3). 

 

Serious data gaps 

 EPA’s determination of no unreasonable risk to the environment is not supported by 

sufficient evidence (see section 4.A). 

 EPA’s occupational exposure assessment is not supported by sufficient inhalation or 

dermal exposure data (see section 4.B). 

 

Analytic gaps and deficiencies 

 EPA’s disregard of environmental monitoring data led to an overreliance on predictive 

modeling lacking adequate uncertainty analysis (see section 5.A). 

 EPA has failed to consider numerous environmental releases and has inappropriately 

dismissed sediment, groundwater and biosolids exposure pathways (see section 5.A). 

 EPA has failed to apply all necessary uncertainty factors in calculating the benchmark 

margins of exposure, resulting in inaccurate risk characterizations (see section 5.B.i). 

 EPA has failed to identify and analyze risks to people living in proximity to conditions of 

use and sources of contamination and environmental release (see section 5.B.ii). 

 EPA fails to consider combined exposures to workers from different routes and sources 

and has omitted a number of workplace-related exposure scenarios (see section 5.B.iii 

and iv). 

 EPA’s assessments of worker and occupational non-user (ONU) dermal and inhalation 

risks suffer from numerous flaws (see section 5.B.v-viii). 

 

Understating risks to workers 

 EPA has significantly understated the extent of risks to workers it has identified (see 

section 6). 

 

Flaws in EPA’s unreasonable risk definition and determinations 

 EPA’s “expectation” of compliance with existing laws and standards as a basis for not 

finding unreasonable risk is unwarranted (see section 7.A). 

 EPA finds no unreasonable risk even when the high-end risk exceeds relevant 

benchmarks, an approach that is not adequately protective (see section 7.B). 

 EPA’s allowance of a 1 in 10,000 cancer risk for workers is a major and unwarranted 

deviation from longstanding agency policy and practice to regulate upon finding cancer 

risks on the order of 1 in 1 million (see section 7.C). 

 EPA’s characterizations of its dermal risk analysis in its risk determinations are 

misleading and flawed (see section 7.E). 
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Flaws in EPA’s systematic review 

 EPA’s systematic review to support the risk evaluation is flawed and not reflective of 

best practices and results in an arbitrary and capricious analysis (see section 8). 
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PART I 

 

1. Broad/cross-cutting concerns 

A. Insufficient consideration of susceptible populations 

In several key sections of the draft, EPA dismisses the potential for some worker subpopulations 

to be more susceptible to 1,4-dioxane, inappropriately asserting there are none (pp. 21, 150).  For 

example, the Agency states that “the results of the available human health data for all routes of 

exposure evaluated (i.e., dermal and inhalation) indicate that there is no evidence of increased 

susceptibility for any single group relative to the general population” (p. 21).  Furthermore, the 

Agency makes the unsupported and clearly erroneous assumption that all workers are “healthy” 

in its risk characterization (p. 132).   

 

Yet, as EPA acknowledges elsewhere in the draft (p. 108) but fails to address in its analysis of 

risks, there may be numerous such worker subpopulations, including those with pre-existing 

conditions that affect the liver or impair metabolism (e.g., nonalcoholic fatty liver disease, which 

is estimated by the Mayo Clinic to impact between 80-100 million individuals in the United 

States),2 or that affect the kidneys, upper respiratory system, or other organs targeted by 1,4-

dioxane.  Individuals with elevated alcohol intake may also exhibit increased liver sensitivity, yet 

EPA does not consider this sizeable subpopulation.  Additionally, as the Agency acknowledges 

(p. 108): 

 

variations in CYP enzyme expression may contribute to susceptibility because 

multiple CYP enzymes are involved in metabolism of 1,4-dioxane, including 

CYP2E1. There are large variations in CYP2E1 expression and functionality in 

humans (Ligocka et al., 2003) and similar variation in other CYPs involved in 

1,4-dioxane metabolism are possible.   

EPA also acknowledges that the database for potential reproductive and developmental toxicity 

of 1,4-dioxane is deficient (p. 108), and hence that “it is not known whether or not pregnant 

women in the workplace may be at greater risk from exposure.”  Yet in section 5.3.4 (p. 150), 

EPA states that it “did not include women of reproductive age or pregnant women who may 

work with 1,4-dioxane or children ages 16-21 because the acute effects on liver enzymes and 

CNS effects are not expected to preferentially affect women or developing children.”  Here, EPA 

makes an inappropriate leap to claim that a lack of data is equivalent to lack of risk.  Pregnant 

women are expressly identified as a potentially exposed or susceptible subpopulation under 

                                                 
2 NONALCOHOLIC FATTY LIVER DISEASE, https://www.mayoclinic.org/diseases-

conditions/nonalcoholic-fatty-liver-disease/symptoms-causes/syc-20354567 (last visited Jul. 19, 

2019).  

https://www.mayoclinic.org/diseases-conditions/nonalcoholic-fatty-liver-disease/symptoms-causes/syc-20354567
https://www.mayoclinic.org/diseases-conditions/nonalcoholic-fatty-liver-disease/symptoms-causes/syc-20354567
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TSCA, yet EPA ignores any potential concern and takes no steps to fill this crucial data gap.  

(See “key data gaps” below.) 

 

Part I sec. 5.B. of these comments discusses other serious omissions in EPA’s evaluation of 

exposures and risks to potentially exposed or susceptible subpopulations. 

 

B. Overreliance on personal protective equipment and safety data sheets and 

overstatements of OSHA requirements 

EPA’s risk determinations heavily rely on an assumption that all workers at all points in the 

value chain and lifecycle of 1,4-dioxane will always use personal protective equipment (gloves 

and respirators) and that it will be universally effective:   

 

EPA expects there is compliance with federal and state laws, such as worker 

protection standards, unless case-specific facts indicate otherwise, and therefore 

existing OSHA regulations for worker protection and hazard communication will 

result in use of appropriate PPE consistent with the applicable SDSs in a manner 

adequate to protect workers (p. 175).   

In addition to grossly distorting OSHA authorities and requirements (see below), EPA has 

provided no data or analysis whatsoever to support these sweeping assumptions.  OSHA itself 

has highlighted the major limitations of reliance on PPE with regard to both extent of use and 

effectiveness, as has EPA in the recent past.  These issues are discussed in detail in previous 

EDF comments, which are incorporated here by reference.3 

 

In a few places in the draft, EPA acknowledges some of the limitations of PPE (pp. 48, 75), and 

the preferability of other options higher up in the industrial hygiene hierarchy of controls (pp. 48, 

52, 74).  But when it comes to determining risk, those limitations and preferences fall away and 

EPA exclusively relies on “expected” use of PPE to mitigate the risks it has identified.  

 

EPA repeatedly overstates or distorts OSHA’s authorities and requirements, claiming that OSHA 

requires employers to provide PPE (p. 48), implying that OSHA requires the use of respirators 

for 1,4-dioxane (p. 52), and implying that OSHA’s requirement for safety data sheets (SDSs) is 

sufficient to ensure use of protective measures such as PPE by all downstream users of 1,4-

dioxane (p. 60).  In fact, OSHA authorities and requirements are quite limited and leave most of 

                                                 
3 See, e.g., EDF Comments on TSCA Review and Scoping for First 10 Chemicals under the 

Lautenberg Act at 6 (Mar. 15, 2017), https://www.regulations.gov/document?D=EPA-HQ-

OPPT-2016-0736-0046; EDF Comments on Significant New Uses of Chemical Substances; 

Updates to the Hazard Communication Program and Regulatory Framework; Minor 

Amendments to Reporting Requirements for Premanufacture Notices (Nov. 21, 2016), 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2014-0650-0052. 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0736-0046
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0736-0046
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0736-0046
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2014-0650-0052
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2014-0650-0052
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2014-0650-0052
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their applicability to be decided by employers, not OSHA.  Among other things, OSHA 

regulations do not require that persons comply with SDSs.  EDF has described these limitations 

in detail in a recent series of posts to our EDF Health blog.4  EDF incorporates those by 

reference.  EDF also incorporates by reference the comments submitted by Jonathan Kalmuss-

Katz and Randy Rabinowitz.5   

 

Even if compliance with SDSs were mandatory, reliance on them would still be insufficient to 

ensure use of protective measures by all downstream users.  Significant evidence demonstrates 

that SDSs are often of insufficient quality to be useful and are frequently not understood.  Nicol 

et al. (2008) conducted a systematic search of the literature and identified serious problems with 

the use of SDSs as hazard communication tools: they are often inaccurate, incomplete, and too 

technical for workers to understand.6  The 2012 OSHA Hazard Communication Standard 

corroborates these findings.7  For example, the Standard reports that “several studies show that 

employees do not understand approximately one-third of the safety and health information listed 

on SDSs prepared in accordance with the current standard” and that “[s]tudies also report that 

roughly 40% of persons reviewing SDSs found them difficult to understand.”8  

 

Furthermore, studies conducted by Eastlake et al. (2012) and Dodson et al. (2019), which 

examined SDSs for engineered nanomaterials developed after the 2012 update to the OSHA 

Hazard Communication Standard, demonstrate that SDSs often contain insufficient information 

to adequately communicate health hazards.9,10  For example, Hodson et al. (2019) found that of 

67 SDSs evaluated, 35.8% were determined to be unreliable based on the Klimisch criteria and 

79% “need significant improvement” based on the Eastlake et al. (2012) ranking scheme.  The 

authors concluded “the quality of information on many [nanomaterial SDSs] still cannot be 

                                                 
4 See Appendix I.  
5 Comments submitted by Jonathan Kalmuss-Katz, Staff Attorney, Earthjustice and Randy 

Rabinowitz, Executive Director, Occupational Safety & Health (OSH) Law Project 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0021.   
6 Anne-Marie Nicol, et al., Accuracy, comprehensibility, and use of material safety data sheets: 

A review, 51:11 AM. J. OF INDUS. MED. 861-76 (Jul. 2008), 

 https://onlinelibrary.wiley.com/doi/abs/10.1002/ajim.20613.  
7 77 Fed. Reg. 17574, 17593-95, 17603 (Mar. 26, 2019). 
8 Id. at 17603; see also OSHA, Inspection Procedures for the Hazard Communication Standard 

(HCS 2012) (Jul. 2015), https://www.osha.gov/OshDoc/Directive_pdf/CPL_02-02-079.pdf.  
9 Adrienne Eastlake, et al., A critical evaluation of material safety data sheets (MSDSs) for 

engineered nanomaterial, 19:5 J. OF CHEM. HEALTH & SAFETY 1-8 (Sept.-Oct. 2012), 

https://www.ncbi.nlm.nih.gov/pubmed/26766894. 
10 Laura Hodson, et al., An evaluation of engineered nanomaterial safety data sheets for safety 

and health information post implementation of the revised hazard communication standard, 26:2 

J. OF CHEM. HEALTH & SAFETY 12-18 (Mar.-Apr. 2019), 

https://www.ncbi.nlm.nih.gov/pubmed/30906483.  

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0021
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajim.20613
https://protect-us.mimecast.com/s/T2bMCDk0oOs543O9c5gIJ1?domain=osha.gov
https://www.ncbi.nlm.nih.gov/pubmed/26766894
https://www.ncbi.nlm.nih.gov/pubmed/30906483
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relied upon to offer adequate information on the inherent health and safety hazards, including 

handling and storage of engineered nanomaterials.” 

 

EPA’s reliance on OSHA also runs contrary to TSCA §§ 6 and 9.  15 U.S.C. § 2608(a)(1).  

TSCA § 6(b) contemplates that EPA will prepare risk evaluations without considering the risk 

management options; Congress specifically bifurcated the analysis, directing EPA to prepare a 

comprehensive risk evaluation without consideration of non-risk factors under TSCA § 6(b) and 

then to consider risk management at a separate step governed by TSCA § 6(a) and 6(c).  15 

U.S.C. § 2605.   

 

Similarly, TSCA § 9 describes how TSCA interacts with other laws, and TSCA § 9 specifically 

contemplates that EPA will prepare its risk evaluations without relying on other laws and then 

will consider the ability of other agencies to address risk after EPA has completed the risk 

evaluation.  See 15 U.S.C. § 2608.  And EPA may refer a risk to another agency only upon 

finding “that such risk may be prevented or reduced to a sufficient extent by action taken under a 

Federal law” under TSCA § 9(a).  See 15 U.S.C. § 2608(a).  This finding requires that EPA have 

completed the risk evaluation identifying the risk to be prevented or reduced.  Thus, TSCA does 

not provide for EPA to consider whether OSHA could address the risks presented by a chemical 

until after EPA has completed the risk evaluation.  See id.  Moreover, the Courts have 

specifically admonished agencies to implement their own statutory schemes, rather than attempt 

to defer their duties to other agencies.  See Environmental Defense Fund, Inc. v. United States 

Dep’t of Health, Education & Welfare, 428 F.2d 1083, 1088 (D.C. Cir. 1970) (“For either 

department to relinquish its responsibility would destroy the regulatory scheme enacted by 

Congress.”).   

 

C. Evidence of bias  

Throughout the draft, EPA treats differently its determinations of unreasonable risk vs. no 

unreasonable risk in a consistently skewed manner.  Three illustrations of this bias follow: 

 

● EPA’s risk determination summary (pp. 21-22) uses direct, unqualified language 

whenever EPA is asserting it found no unreasonable risk for certain conditions of use.  In 

contrast, EPA’s statements describing where it found risk are heavily caveated and 

tentative.  For example, on p. 22 EPA states (emphases added) that it  

 

has preliminarily concluded that the aforementioned conditions of use 

present an unreasonable risk of injury to health, as set forth in the risk 

determination section of this draft risk evaluation. This draft document’s 

preliminarily [sic] determination of unreasonable risk does not mean that 

this is EPA’s final conclusion. EPA will consider further input through 

scientific and public review.  
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No such caveats accompany the statements of no unreasonable risk in the preceding and 

following paragraphs of that key section. 

 

● In the summary table (Table 6-1, pp. 157-175) that provides EPA’s risk determinations, 

each of the “Risk Considerations” sections repeatedly emphasizes those factors EPA 

believes overestimate the risk.  In contrast, EPA relegates discussion of any factors that 

could lead to underestimation to less prominent sections of the draft.  For example, on p. 

55 (emphasis added) EPA acknowledges that the manufacturing worker exposure data on 

which it relies  

 

mostly lacked specific descriptions of worker tasks, exposure sources, and 

possible engineering controls to provide context. EPA assumed that the 

2016 BASF data are PBZ measurements relevant to worker activities and 

are also 8-hour TWA measurements. This assumption could underestimate 

exposures. The sampling rate was missing for some of the 2016 data, so 

EPA assumed the same sampling rate was applied for other data in the set. 

It is uncertain to what extent the limited monitoring data used to estimate 

inhalation exposures for this scenario that could be representative of 

occupational exposures in other manufacturing facilities of 1,4-dioxane.   

None of these factors is mentioned in either the “Assumptions and Key Sources of 

Uncertainty” section (pp. 145-150) or in the final summary risk determinations in Table 

6-1. 

 

● EPA states that the degree of confidence or uncertainty in the data it has will be a factor 

in making its risk determinations (pp. 152, 154), but never explains how this will factor in 

or which way it will cut, which renders its application wholly arbitrary.  We have one 

indication, however:  On p. 169 EPA invokes the poor quality of its data as a basis for 

concluding there is no unreasonable risk to ONUs.  EPA took no steps to require the 

development of better data; instead it opted to equate this lack of sufficient data with 

affirmative evidence of no unreasonable risk. 

 

It also appears significant that the only place in the entire draft risk evaluation where EPA uses 

boldfaced text to emphasize its conclusion is on p. 101, to highlight that existing data do “not 

support a mutagenic mode of action hypothesis at low doses in vivo” (emphasis in original). This 

boldfacing of a statement unsupported by scientific consensus (see Part I sec. 1.D.), is further 

evidence of the Agency’s bias.  
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D. Inconsistencies with Agency guidelines 

In several instances, EPA inappropriately dismisses key data relevant to genotoxicity.  For 

example, when discussing the Itoh and Hattori (2019) publication, EPA reports that the authors 

discounted the statistically significant increase in micronucleated immature erythrocytes (MNIE) 

because these changes were within the historical control range.  However, this decision 

contradicts EPA Cancer Guidelines,11 which states that:  

 

the standard for determining statistical significance of tumor incidence comes 

from a comparison of tumors in dosed animals with those in concurrent control 

animals…Generally speaking, statistically significant increases in tumor should 

not be discounted simply because incidence rates in the treated groups are within 

the range of historical controls or because incidence rates in concurrent controls 

are somewhat lower than average.  

EPA’s Benchmark Dose Guidance12 also provides relevant commentary:  

 

Typically, all endpoints within a study that a risk assessor has judged to be 

relevant to the exposure should be considered from modeling.  This will help 

ensure that no endpoints with the potential of having the most sensitive effect for 

risk assessment applications, usually having the lowest BMDL, are excluded from 

the analysis. 

EPA also downplays its own cancer risk assessment guidance regarding when a linear no-

threshold model should be used:  “In the absence of other information about MOA [mode of 

action], EPA often takes the health protective approach of assuming a linear no-threshold risk 

model consistent with a mutagenic mode of action” (p. 98, emphasis added).  This approach is 

inconsistent with the Agency’s cancer guidelines, which direct the agency to use the default 

linear approach in the absence of an alternative known MOA:13   

 

When the weight of evidence evaluation of all available data are insufficient to establish 

the mode of action for a tumor site and when scientifically plausible based on the 

available data, linear extrapolation is used as a default approach, because linear 

extrapolation generally is considered to be a health protective approach.  

                                                 
11 U.S. EPA, Guidelines for Carcinogen Risk Assessment at pp. 2-20-2-21 (Mar. 2015), 

https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-

05.pdf.  
12 U.S. EPA, Benchmark Dose Technical Guidance at pp. 14-15 (June 2012), 

https://www.epa.gov/sites/production/files/2015-01/documents/benchmark_dose_guidance.pdf.  
13 U.S. EPA, Guidelines for Carcinogen Risk Assessment at p. 3-21 (Mar. 2015), 

https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-

05.pdf.  

https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://www.epa.gov/sites/production/files/2015-01/documents/benchmark_dose_guidance.pdf
https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
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By contrast, in this risk evaluation, EPA continues to develop and present the threshold non-

linear model in tandem with the default linear no-threshold model despite the scientific 

consensus otherwise that there is insufficient evidence to support the threshold approach.14 

 

EPA must follow its guidance documents in preparing the final risk evaluation.  “An agency may 

not … depart from a prior policy sub silentio or simply disregard rules that are still on the 

books.”  FCC v. Fox TV Stations, Inc., 556 U.S. 502, 515 (2009).  EPA’s guidance documents 

reflect the considered judgment of the agency on major factual issues, and an agency may not 

lightly adopt new policies reflecting contradictory factual findings without providing a detailed 

justification for the shift in position.  Id.  Moreover, EPA’s Risk Evaluation Rule provides that 

“EPA guidance will be used, as applicable where it represents the best available science 

appropriate for the particular risk evaluation.”  40 C.F.R. § 702.41(a)(2).  Thus, EPA must use its 

guidance in this risk evaluation unless EPA can establish that the guidance does not represent the 

best available science appropriate for this particular risk evaluation.   

 

E. Lack of transparency 

i. EPA must accurately describe its citations to dossiers submitted to the European 

Chemicals Agency as containing only study summaries, not full study reports, that are 

prepared by the registrant companies, not by ECHA. 

EPA also cites and uses data obtained from “ECHA dossiers” – which are the registration 

dossiers submitted by companies, pursuant to the European Union’s Registration, Evaluation, 

Authorisation and Restriction of Chemicals (REACH) Regulation, to the European Chemicals 

Agency (ECHA) (p. 39, 211, 223).  EPA even decided that studies cited in these ECHA dossiers 

would bypass the data screening step and move directly to the data evaluation step (pp. 39, 42).  

However, the ECHA dossiers do not contain full study reports, only study summaries that are 

prepared and submitted by companies to ECHA, and there is no indication that the dossiers have 

been independently evaluated by ECHA or other government authorities in the EU.15  A 

                                                 
14 See, e.g., Mich. Dep’t of Envtl. Quality, Toxics Steering Group, 1,4-Dioxane Subcomm., 

Review of a 1,4-Dioxane Presentation by Michael Dourson, Ph.D. on October 8, 2013 (Feb. 

2015), https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-

DioxaneTSG_Report_2015_487415_7.pdf; N.J. Dep’t of Envtl. Protection, Response to Public 

Input on Draft Interim Ground Water Quality Criteria and Draft Interim Practical Quantitation 

Levels for Eleven Chemicals at pp. 11-17, https://www.state.nj.us/dep/dsr/supportdocs/11-

chemicals-response.pdf; U.S. EPA, IRIS, Toxicological Review of 1,4-Dioxane (With Inhalation 

Update) at p. 137 (Sept. 2013), 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf.   
15 See DOSSIER EVALUATION STATUS, https://echa.europa.eu/information-on-chemicals/dossier-

evaluation-status?p_p_id=disslists_WAR_disslistsportlet&p_p_lifecycle=1&p_p_state= 

normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_pos=3&p_p_col_count= 

https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf
https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
https://echa.europa.eu/information-on-chemicals/dossier-evaluation-status?p_p_id=disslists_WAR_disslistsportlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_pos=3&p_p_col_count=4&_disslists_WAR_disslistsportlet_javax.portlet.action=searchDissLists
https://echa.europa.eu/information-on-chemicals/dossier-evaluation-status?p_p_id=disslists_WAR_disslistsportlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_pos=3&p_p_col_count=4&_disslists_WAR_disslistsportlet_javax.portlet.action=searchDissLists
https://echa.europa.eu/information-on-chemicals/dossier-evaluation-status?p_p_id=disslists_WAR_disslistsportlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_pos=3&p_p_col_count=4&_disslists_WAR_disslistsportlet_javax.portlet.action=searchDissLists
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disclaimer at the bottom of each dossier entry states:  “This information has not been reviewed or 

verified by the Agency or any other authority. The content is subject to change without prior 

notice.”16   

 

In citing information available through ECHA, EPA must clearly distinguish between industry 

data that have not been evaluated, industry data that have been evaluated by ECHA or other 

government authorities in the EU, and information that ECHA has itself developed or provided.   

 

EPA also needs to distinguish between cases where only summaries are available and not full 

study reports, and to make clear that those summaries are prepared by the REACH registrants 

and not by ECHA or other government authorities in the EU.  EPA’s HERO entries for 

references in the draft risk evaluation that cite the REACH dossier for 1,4-dioxane erroneously 

state that the author of the study summaries and underlying studies is ECHA itself, when in fact 

it is the registrant.  Examples of such erroneous entries include: 

  

 https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/3809089 (linked to on 

p. 211 of the draft risk evaluation as “ECHA, 1996”) and  

 https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/3809095 (linked to on 

p. 223 of the draft risk evaluation as “ECHA, 2014”). 

 

While in this draft risk evaluation EPA has obscured the scope and authorship of the data 

provided in the ECHA database, in another more recently released draft risk evaluation, for 1-

bromopropane, EPA has acknowledged that ECHA provides only study summaries, not full 

study reports.17   

 

ii. EPA must obtain and make public the full studies.   

From the draft risk evaluation, it is not at all clear that EPA has access to the full study reports 

for all of the studies it cites.  While in this draft risk evaluation EPA has obscured whether it has 

obtained full study reports, in another more recently released draft risk evaluation, for 1-

                                                 

4&_disslists_WAR_disslistsportlet_javax.portlet.action=searchDissLists (ECHA’s database has 

no dossier evaluation status for 1,4-dioxane) (last visited Aug. 19, 2019). 
16 See, e.g., 1,4-DIOXANE WATER SOLUBILITY, https://echa.europa.eu/registration-dossier/-

/registered-dossier/15842/4/9/?documentUUID=1445d971-5945-4b59-891d-03a672763eb3 (last 

visited Aug. 19, 2019). 
17 U.S. EPA, Draft Risk Evaluation for 1-Bromopropane pp. 47, 138 (August 2019), 

https://www.epa.gov/sites/production/files/2019-08/documents/01._1-

bp_draft_risk_evaluation_hero_links_external.pdf. 

https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/3809089
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/3809095
https://echa.europa.eu/information-on-chemicals/dossier-evaluation-status?p_p_id=disslists_WAR_disslistsportlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_pos=3&p_p_col_count=4&_disslists_WAR_disslistsportlet_javax.portlet.action=searchDissLists
https://echa.europa.eu/registration-dossier/-/registered-dossier/15842/4/9/?documentUUID=1445d971-5945-4b59-891d-03a672763eb3
https://echa.europa.eu/registration-dossier/-/registered-dossier/15842/4/9/?documentUUID=1445d971-5945-4b59-891d-03a672763eb3
https://www.epa.gov/sites/production/files/2019-08/documents/01._1-bp_draft_risk_evaluation_hero_links_external.pdf
https://www.epa.gov/sites/production/files/2019-08/documents/01._1-bp_draft_risk_evaluation_hero_links_external.pdf
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bromopropane, EPA acknowledged that ECHA provides only study summaries and that EPA has 

not been able to obtain the full study reports.18 

 

EPA needs to ensure it has obtained copies of the full studies, including those for which it cites 

ECHA as the source; as noted above, ECHA dossiers do not contain full study reports, only 

study summaries prepared by the registrants.  EPA should request that submitters of information 

to EPA always provide copies of full studies, as well as underlying data whenever reasonably 

available or obtainable.  Setting aside concerns about partiality, EPA needs the underlying data 

to ascertain the accuracy of the information and associated statements or conclusions, as well as 

to determine how much confidence or uncertainty applies to a particular submission.   

 

EPA also needs to make copies of full studies on which it relies available to the public, including 

those to which it refers in the draft risk evaluation as identified in the ECHA Database or in 

REACH dossiers.  EPA cites ECHA as a source and links to the dossier for 1,4-dioxane that 

contains registrants submissions to ECHA under REACH (see, e.g., pp. 211, 223).  However, 

only the study summaries are available through ECHA’s dossiers, not the full studies.  As EDF 

has explained in prior comments, there are numerous reasons that it is important that the public 

have access to full studies and the underlying information, not simply robust or other study 

summaries.19  Without access to full studies, the public will be challenged or unable to assess and 

comment on the quality of the studies used by the agency, including the extent to which the 

requirements of section 26(h) and 26(i) are met.  Even the best study summaries are incomplete 

descriptions that do not allow for an independent examination of study quality and conclusions 

reached by authors.  Common examples of such conclusions include, “findings were not 

statistically significant,” “findings are within the range of historical controls,” and “effects 

observed were non-linear [and therefore biologically questionable or irrelevant].”  Divorced from 

the details of the actual design and results of a study, it is impossible to evaluate the 

appropriateness of such conclusions.  It is important that EPA obtain the full studies, both so that 

EPA staff have access and so that EPA can make them publicly available.  EPA should make 

such information public and easily searchable through online portals such as the Health and 

Environmental Research Online (HERO) database.  EDF incorporates and reiterates the 

numerous points made in support of public access to the full studies here.  Id.  These points also 

support the importance of EPA obtaining the full studies. 

 

                                                 
18 U.S. EPA, Draft Risk Evaluation for 1-Bromopropane pp. 47, 138 (August 2019), 

https://www.epa.gov/sites/production/files/2019-08/documents/01._1-

bp_draft_risk_evaluation_hero_links_external.pdf. 
19 See, e.g., EDF Comments on Procedures for Chemical Risk Evaluation under the Amended 

Toxic Substances Control Act at p.37, https://www.regulations.gov/document?D=EPA-HQ-

OPPT-2016-0654-0074.  

https://www.epa.gov/sites/production/files/2019-08/documents/01._1-bp_draft_risk_evaluation_hero_links_external.pdf
https://www.epa.gov/sites/production/files/2019-08/documents/01._1-bp_draft_risk_evaluation_hero_links_external.pdf
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0654-0074
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0654-0074
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iii. Missing citations, sources, & tables  

Throughout the draft risk evaluation, EPA cites sources that are not publicly accessible, 

including a number of key EPA documents.  They are not in the docket, the HERO entries for 

them lack hyperlinks, and we often have been unable to locate them through internet searches.  

Five examples:  

  

(1) Bronaugh 1982, which, as indicated in HERO,20 is a chapter of a book about 

cosmetics that EPA cites 16 times as the basis for its skin absorption estimates.  EPA has 

not provided access to it through HERO or in response to a request we made on July 10th, 

2019.  After several unsuccessful follow-up requests, EDF purchased the book.     

(2) US EPA, 2018a, which EPA used to estimate exposures to 1,4-dioxane in spray foam 

applications in the absence of any monitoring data (p. 68). 

(3) McConnell, 2013, a technical report which EPA uses to describe cytotoxicity as a 

potential MOA of liver toxicity and cancer. 

(4) BASF 2016, BASF 2018(a), and BASF 2018(b).  BASF 2016 includes no link in 

HERO.21  While the BASF 2018(a) source includes a link, it is routed to an “error” in 

regulations.gov.  For BASF 2018(b), HERO provides a link to a BASF webpage that 

requires a login to access the referenced 1,4 dioxane Safety Data Sheet. 

(5) JBRC, 1998, a 2-year animal study conducted in Japan, which EPA cites over 30 

times. 

 

EPA also omits a table explaining the calculations for section 4.2.6.2.5: Chronic Non-Cancer 

POD for Dermal Exposures extrapolated from Chronic Inhalation Studies (p. 117). This table 

should be included to ensure transparency.  

 

EPA’s failure to provide all relevant materials violates the requirements of public notice and 

comment codified in TSCA § 6(b)(4)(H).  15 U.S.C. § 2605(b)(4)(H).  By requiring notice-and-

comment at the draft risk evaluation stage, Congress meant to ensure a meaningful notice-and-

comment opportunity as embodied by the procedural requirements of the Administrative 

Procedure Act (APA).  “Under APA notice and comment requirements, ‘[a]mong the 

information that must be revealed for public evaluation are the “technical studies and data” upon 

which the agency relies [in its rulemaking].’”  Am. Radio Relay League, Inc. v. FCC, 524 F.3d 

227, 236 (D.C. Cir. 2008) (quoting Chamber of Commerce v. SEC, 443 F.3d 890, 899 (D.C. Cir. 

2006)).  “[T]he court explained long ago that ‘[i]n order to allow for useful criticism, it is 

                                                 
20 HERO, https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/196146 (last visited 

Aug. 19, 2019). 
21 Although there is a data table provided on pp. 255-56 that appears to summarize the 

monitoring data from BASF, EPA has nevertheless failed to provide access to the underlying 

report that explains the methodology.  

https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/196146
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especially important for the agency to identify and make available technical studies and data that 

it has employed in reaching the decisions to propose particular rules.’”  Id. (quoting Conn. Light 

& Power Co. v. Nuclear Regulatory Comm’n, 673 F.2d 525, 530 (D.C. Cir. 1982)).  “It would 

appear to be a fairly obvious proposition that studies upon which an agency relies in 

promulgating a rule must be made available during the rulemaking in order to afford interested 

persons meaningful notice and an opportunity for comment.”  Id. at 237.  Here, EPA has failed to 

provide certain studies and data, and thus has deprived the public with an opportunity to review 

and comment on those materials.   

 

iv. Insufficient justifications for key decisions 

Table 4-12 (p. 126) contains the oral and associated dermal cancer slope factors (CSF) that EPA 

considers for its risk characterization.  Included in this table are data for male and female rats as 

well as male mice from Kano et al. (2009).  However, missing from this table is any mention of 

the hepatocelluar tumors observed in female mice in the Kano et al. (2009) study.  This omission 

is highly problematic, given that in the 2013 IRIS assessment,22 EPA selected this as the most 

sensitive endpoint and the basis for the oral CSF.  

 

In the current risk evaluation, EPA seeks to justify its decision to omit the female mouse liver 

tumors by stating that “female mouse hepatocellular carcinoma data from Kano et al. (2009) 

were not modeled due to the difficulties that were previously noted in the US EPA (2013c) IRIS 

assessment” (p. 334).  However, EPA fails to mention that IRIS was able to resolve this issue by 

“[applying] other BMD models...to the female mouse liver tumor dataset to achieve an adequate 

fit.”23  Overall, EPA has not provided sufficient justification for its decision to drop the female 

mouse liver data, which had previously been identified by the IRIS program (and supported by 

internal and external peer-reviewers) as the most sensitive endpoint and the basis for the oral 

CSF.   

 

We note that similar concerns about this omission were raised by the New Jersey Department of 

Environmental Protection in its July 9, 2019 comments on the draft risk evaluation.24 

 

This decision is highly consequential. In the 2013 IRIS assessment, EPA estimates an oral CSF 

of 0.1 (mg/kg/day), based on these female mouse liver tumor data. By contrast, in this risk 

evaluation, EPA estimates an oral CSF of 0.021 (mg/kg/day), based on combined tumors in male 

rats (Table 4-12) – approximately 5-fold less protective.  

                                                 
22 U.S. EPA, IRIS, Toxicological Review of 1,4-Dioxane (With Inhalation Update) (Sept. 2013), 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf.  
23 U.S. EPA, IRIS, Toxicological Review of 1,4-Dioxane (With Inhalation Update) at p. 138 

(Sept. 2013), https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf.  
24 N.J. Dep’t of Envtl. Protection Comment on Draft Risk Evaluation for 1,4-Dioxane, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0014.  

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0014
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EPA’s Integrated Risk Information System (IRIS) has developed hazard and dose-response 

values for 1,4-dioxane through a rigorous process that included peer review.  EPA should not 

lightly disregard this valuable work, and should continue to rely on these values as it has in the 

past.  Should it choose not to, EPA must identify and explain any decision to deviate from these 

values, as well as the scientific basis for such deviation.  Any such differences must be based on 

compelling scientific evidence and explicitly interrogated through the peer review process. 

 

In several other sections of the document, EPA does not provide sufficient support for key 

analytical and modeling decisions it has made.  For example, on pages 332-333, the Agency 

indicates that distinct p-value thresholds were used to judge goodness-of-fit for cancer (ɑ=0.05) 

vs. non-cancer (ɑ=0.1) models.  EPA Benchmark Dose Modeling Guidelines “recommend that 

ɑ=0.1 be used to compute the critical value for goodness of fit…[except] when there is a priori 

reason to prefer a specific model.”25  In this risk evaluation, however, EPA has provided no 

justification for choosing an alternative threshold for the cancer model.  

 

2. Exclusions of conditions of use and exposures 

A. Exclusion of exposures when 1,4-dioxane is present as a byproduct   

EPA has excluded all exposures and risks to consumers (and to workers from at least one 

industrial use: closed system functional fluids), based on 1,4-dioxane’s presence in such products 

as a byproduct rather than being intentionally used.  This distinction has no basis in TSCA, 

which never differentiates between the intentional and byproduct presence of a chemical. TSCA 

requires EPA to evaluate the risks of all known and reasonably foreseen uses of a chemical, 

which clearly encompass byproducts.  Nor does the distinction have any basis in science, as 

byproducts can expose people and the environment just as surely as intentionally used chemicals.  

EPA’s exclusion will result in a deficient and erroneous evaluation and determination of the 

chemical’s risks. 

 

Instead EPA asserts it can and will evaluate the risks of 1,4-dioxane in the risk evaluations for 

the ethoxylated chemicals that give rise to it as a byproduct (p. 28).  But there are dozens or 

hundreds of such chemicals used in dozens or hundreds of types of consumer, commercial and 

industrial products, as EPA described in its scope document:26   

 

1,4-Dioxane may be produced as a reaction by-product, particularly in chemicals 

which are produced by ethoxylation.  These include alkyl ether sulphates (AES, 

                                                 
25 U.S. EPA, Benchmark Dose Technical Guidance at p. 33 (June 2012), 

https://www.epa.gov/sites/production/files/2015-01/documents/benchmark_dose_guidance.pdf. 
26 U.S. EPA, Scope of the Risk Evaluation for 1,4-Dioxane at p. 21 (June 2017), 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0049. 

https://www.epa.gov/sites/production/files/2015-01/documents/benchmark_dose_guidance.pdf
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0049
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anionic surfactants) and other ethoxylated substances, such as alkyl, alkylphenol 

and fatty amine ethoxylates; polyethylene glycols and their esters; and sorbitan 

ester ethoxylates.  Therefore, 1,4-dioxane may be present at residual 

concentrations in commercial and consumer products that contain ethoxylated 

chemicals.  Examples of products potentially containing 1,4-dioxane as a residual 

contaminant are paints, coatings, lacquers, ethylene glycol-based antifreeze 

coolants, spray polyurethane foam, household detergents, cosmetics/toiletries, 

textile dyes, pharmaceuticals, foods, agricultural and veterinary products.  

EPA’s approach means not only that this chemical’s risks will not be evaluated for many years, 

but that a full picture of its risks from all exposure sources will still be lacking if its evaluation is 

broken into dozens or hundreds of small pieces -- clearly not what Congress intended. 

 

i. EPA must not agree to recent industry requests on byproducts without certain 

conditions.  

EDF is aware of a recent comment submitted to EPA by the American Cleaning Institute and the 

Grocery Manufacturers Association27 calling on EPA to include 1,4-dioxane’s presence as a 

byproduct as a condition of use in its risk evaluation.  This request was made despite the fact that 

these same interest groups had urged EPA to exclude 1,4,-dioxane as a byproduct in earlier 

rounds of comments on documents leading to this draft risk evaluation.28 

 

If EPA decides to grant this industry request, which has arrived long after EPA initiated the risk 

evaluation process, EPA should do so only subject to the following five conditions: 

 EPA needs to use its information authorities to require the submission and development 

of relevant information on the presence of 1,4-dioxane as a byproduct in industrial, 

commercial and consumer materials and products, as input into a revised draft risk 

evaluation. 

 EPA must promptly make all such information it receives public, subject only to 

redactions of information claimed confidential by the submitters that EPA determines 

                                                 
27 See https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0030. 
28 See, e.g., ACI Comment on 1,4-dioxane TSCA designation as one of the first 10 chemicals to 

undergo risk evaluation under TSCA, https://www.regulations.gov/document?D=EPA-HQ-

OPPT-2016-0723-0005; P&G Comment on 1,4-dioxane TSCA designation, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0008; and Household & 

Commercial Products Association on 1,4-dioxane problem formulation, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0101; see also ACC 

Comment on Initial TSCA designations, https://www.regulations.gov/document?D=EPA-HQ-

OPPT-2016-0723-0022  (requesting byproduct exclusions generally); Consumer Specialty 

Products Association Comment on Initial TSCA chemical designations, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0013 (requesting trace 

levels exclusion generally). 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0030
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0008
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0101
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0013
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meet all applicable requirements of TSCA section 14.  It should be noted that much of the 

relevant information will constitute health and safety information that is not eligible for 

protection under section 14 and must be made public. 

 EPA needs to carefully and thoroughly develop and fully integrate an analysis of the 

potential exposures and risks arising from the presence of 1,4-dioxane as a byproduct into 

all aspects of its risk evaluation, given that inclusion of the presence of 1,4-dioxane as a 

byproduct will affect all of the exposure and risk estimates EPA has examined in the 

current draft risk evaluation. 

 EPA must publish a revised draft risk evaluation for public comment, providing the 

public with ample time to review the new draft and develop meaningful comments. 

 EPA must subject its revised draft risk evaluation to full peer review by the Scientific 

Advisory Committee on Chemicals (SACC), providing the committee with ample time to 

review the new draft and develop meaningful comments. 

 

ii. EPA should consider the presentations from two meetings by California Department 

of Toxic Substances Control (DTSC) regarding 1,4-dioxane in personal care and 

cleaning products. 

By failing to consider 1,4-dioxane’s presence as a byproduct in the draft risk evaluation, EPA 

has also failed to consider reasonably available information about exposures to 1,4-dioxane.  

Presentations at two recent meetings held by California DTSC summarized some of the relevant 

information regarding exposures to 1,4-dioxane as a result of its presence as a byproduct in 

personal care and cleaning products.29  The presentations from June 28, 2019, dealt with the 

potential adverse impacts from the presence of 1,4-dioxane in consumer products, and the 

presentations on August 21, 2019, addressed issues with lowering the amount of 1,4-dioxane in 

consumer products.  Although many of the presentations are relevant, we summarize below just a 

few of the points that make clear the impacts of exposure via byproducts to the general 

population and potentially exposed or susceptible subpopulations.  EPA has chosen to entirely 

ignore:  

 

 Ground water contamination: “Nearly all households using domestic wells are also on 

septic tanks, which do not effectively remove 1,4-dioxane.  There have been numerous 

instances of 1,4-dioxane contamination of domestic wells emanating from septic tank 

effluent.”30  The presenter noted that in California alone 1.2 million people may be 

exposed through this route.  According to the U.S. Geological Survey (USGS), “[s]eptic 

tanks serve primarily as settling chambers removing solids from the sewage ***.  In sand 

                                                 
29 All of the slideshows are available here: https://dtsc.ca.gov/scp/1-4-dioxane/.  
30 Thomas Mohr, 1,4-Dioxane Removal from Personal Care Products – Opportunities, Benefits, 

and Costs slide 3 (Aug. 2019), https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/08/Tom-

Mohr_14DX_Removal_PCPs_Opportunities.pdf.  

https://dtsc.ca.gov/scp/1-4-dioxane/
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/08/Tom-Mohr_14DX_Removal_PCPs_Opportunities.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/08/Tom-Mohr_14DX_Removal_PCPs_Opportunities.pdf
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and gravel aquifers characterized by large pore sizes that allow for relatively easy and 

rapid transport of water and contaminants, concentrated plumes of dissolved constituents 

from septic systems can occur in the shallow part of the aquifer and can affect the quality 

of drinking water withdrawn from domestic wells.”31   

 Surface water and/or ground water contamination: Non-consumer surfactant uses, 

such as car washes and industrial laundries, may be a significant source of 1,4-dioxane.32  

In particular one presenter cited a report from New Hampshire that found 1,4-dioxane in 

car wash soap concentrate at 760 mg/kg.33  Other presenters also indicated that industrial 

and commercial surfactants are more concentrated, potentially increasing exposures to 

the environment if the surfactants are released.34  

 Surface water contamination: “In densely populated areas [waste water treatment 

plant] discharges to surface water often exceed 20%.”35  Many of the utilities in 

California noted that 1,4-dioxane was present in their facilities and was not removed 

with treatment.36   

 

B. Exclusions based on other statutes   

Referencing its earlier problem formulation, EPA has excluded from its risk evaluation all 

general population exposures to 1,4-dioxane, based on EPA’s assertion -- unsupported by any 

actual data or analysis -- that “the existing regulatory programs and associated analytical 

processes [under the other statutes EPA administers] have addressed or are in the process of 

addressing potential risks of 1,4-dioxane that may be present in various media pathways (e.g., 

air, water, land) for the general population” (p. 28; see also pp. 40, 156). 

 

                                                 
31 Ingrid M. Verstraeten, et al., Is Septic Waste Affecting Drinking Water From Shallow 

Domestic Wells Along the Platte River in Eastern Nebraska? (2004), 

https://pubs.usgs.gov/fs/fs07203/.  
32 Thomas Mohr, 1,4-Dioxane Removal from Personal Care Products – Opportunities, Benefits, 

and Costs slide 7 (Aug. 2019), https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/08/Tom-

Mohr_14DX_Removal_PCPs_Opportunities.pdf.  
33 Id. 
34 See also NH Environmental Fact Sheet: 1,4-Dioxane and Drinking Water p. 2 (2019), 

https://www.des.nh.gov/organization/commissioner/pip/factsheets/dwgb/documents/dwgb-3-

24.pdf; Ann Ropeik, State Data May Tie North Hampton Car Wash to Contaminants in Public 

Well (June 2018), https://www.nhpr.org/post/state-data-may-tie-north-hampton-car-wash-

contaminants-public-well#stream/0.  
35 Thorsten Reemtsa, Persistent and Mobile Chemicals in the Water Cycle (June 2019), 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/Reemtsma-Presentation.pdf.  
36 Ann Heil, 1,4-dioxane at LACSD (June 2019), https://dtsc.ca.gov/wp-

content/uploads/sites/31/2019/07/Heil-Presentation.pdf; Mark Kawamoto, OCSD and 1,4-

Dioxane (June 2019), https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/Kawamoto-

Presentation.pdf.   

https://pubs.usgs.gov/fs/fs07203/
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/08/Tom-Mohr_14DX_Removal_PCPs_Opportunities.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/08/Tom-Mohr_14DX_Removal_PCPs_Opportunities.pdf
https://www.des.nh.gov/organization/commissioner/pip/factsheets/dwgb/documents/dwgb-3-24.pdf
https://www.des.nh.gov/organization/commissioner/pip/factsheets/dwgb/documents/dwgb-3-24.pdf
https://www.nhpr.org/post/state-data-may-tie-north-hampton-car-wash-contaminants-public-well#stream/0
https://www.nhpr.org/post/state-data-may-tie-north-hampton-car-wash-contaminants-public-well#stream/0
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/Reemtsma-Presentation.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/Heil-Presentation.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/Heil-Presentation.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/Kawamoto-Presentation.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/Kawamoto-Presentation.pdf
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Aside from the absent legal basis, these exclusions present significant health concerns.  For 

example, in the problem formulation for 1,4-dioxane (pp. 43-44),  EPA explicitly relies on the 

Clean Water Act (CWA) and the Safe Drinking Water Act (SDWA) to dismiss the need to assess 

exposures to 1,4-dioxane in water.  Yet under the CWA EPA has not to date recommended a 

human health water quality criterion for 1,4-dioxane, and its process and timeline for doing so 

are highly uncertain.  In the absence of a recommended criterion from EPA, only a single state 

(CO) has adopted a health-based water quality criterion for 1,4-dioxane.  EPA’s reliance on the 

SDWA is also unwarranted because 1,4-dioxane has only been listed on the Contaminant 

Candidate List (CCL).  The CCL is a list of unregulated contaminants that are known or 

anticipated to occur in public water systems and that EPA indicates may need regulation.37  In 

order to establish an enforceable limit, EPA would have to undertake a number of procedures 

that have not been undertaken for 1,4-dioxane.38  

 

The exposures EPA is ignoring are far from trivial.  Based on the most recent data from EPA’s 

Toxics Release Inventory (TRI) and National Emissions Inventory (NEI), despite any regulations 

under other laws facilities release nearly 640,000 pounds annually of 1,4-dioxane to air, water 

and land.  EPA’s approach effectively reduces this quantity to zero.   

 

Moreover, 1,4-dioxane is widely detected in public water systems (PWS).  In the Third 

Unregulated Contaminant Monitoring Rule (UCMR3),39 1,4-dioxane was found in 21% of the 

4864 PWS, and was in exceedance of EPA’s own health-based reference value of 0.35 ug/L 

(corresponding to a cancer risk level of one in one million) in 341 (6.9%) of the PWS sampled.  

Not only are elevated levels in drinking water of concern; so is exposure by inhalation when 

people use water at elevated temperatures (e.g., while cooking, bathing or showering).40 

 

                                                 
37 42 U.S.C. § 300g-1(b)(1)(B)(i); see also BASIC INFORMATION ON THE CCL AND REGULATORY 

DETERMINATION, https://www.epa.gov/ccl/basic-information-ccl-and-regulatory-determination 

(last visited Jul. 19, 2019). 
38 42 U.S.C. § 300g-1(b)(1)(B)(ii), (E); see also BASIC INFORMATION ON THE CCL AND 

REGULATORY DETERMINATION, https://www.epa.gov/ccl/basic-information-ccl-and-regulatory-

determination (last visited Jul. 19, 2019).  EPA has yet to make a regulatory determination on 

whether even to initiate a rulemaking, let alone initiate the rulemaking and propose and finalize a 

rule. 
39 See U.S. EPA, The Third Unregulated Contaminant Monitoring Rule (UCMR 3): 

Data Summary (June 2017), https://www.epa.gov/sites/production/files/2017-

02/documents/ucmr3-data-summary-january-2017.pdf. 
40 EPA cited this exposure in its problem formulation (p. 31), but made no mention of it in the 

draft risk evaluation. 

https://www.epa.gov/ccl/basic-information-ccl-and-regulatory-determination
https://www.epa.gov/sites/production/files/2017-02/documents/ucmr3-data-summary-january-2017.pdf
https://www.epa.gov/sites/production/files/2017-02/documents/ucmr3-data-summary-january-2017.pdf
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C. Collapse of varied uses into a single category/single scenario 

EPA lumps together a highly diverse set of uses as “industrial uses” (p. 58).  They encompass a 

huge array of sectors, from textiles to agricultural chemicals to pharmaceuticals, and very 

different functional uses, from solvent to catalyst to intermediate to wetting agent.  EPA asserts 

without providing any support that all such operations “are expected” to be similar.   

 

Beyond this, EPA has used single scenarios to represent each of the following activities despite 

their varied nature:  all processing scenarios other than repackaging (p. 163); all intermediate use 

scenarios (p. 165); all open system functional fluid use scenarios (p. 166); all laboratory 

chemicals use scenarios (p. 168); and all disposal scenarios (p. 175).  EPA has provided no data 

or analysis to demonstrate that these scenarios are representative of other scenarios within a 

grouping or otherwise ensure a health-protective approach. 

 

By using a single scenario for varied activities, EPA may significantly understate the risk 

presented for two reasons.  First, EPA may not have selected the highest risk scenario to 

represent the activities.  EPA has presented no evidence or analysis establishing that it selected 

the highest exposure/highest risk circumstances for each of these scenarios.  Second, EPA has 

not accounted for the possibility that the same worker or occupational non-user might be subject 

to more than one activity within a given scenario or more than one exposure scenario, and hence 

experience a combined exposure that carries more risk than EPA assumed.  As a result, EPA may 

significantly underestimate the risk.  By failing to adequately account for the risk, EPA 

overlooks an important aspect of the problem and engages in an arbitrary and capricious 

analysis.   

 

D. Failure to consider 1,4-dioxane’s use and disposal in hydraulic fracturing fluids and 

produced wastewater as conditions of use 

i. Use and disposal of 1,4-dioxane in hydraulic fracturing fluids and produced 

wastewater is known and reasonably foreseen.  

Under TSCA, EPA must conduct risk evaluations to determine whether “a chemical substance 

presents an unreasonable risk *** under the conditions of use.”  15 U.S.C. § 2605(b)(4)(A).  

“Conditions of use” are defined as “the circumstances, as determined by the Administrator, 

under which a chemical substance is intended, known, or reasonably foreseen to be 

manufactured, processed, distributed in commerce, used, or disposed of.”  15 U.S.C. § 2602(4).  

As explained in greater detail in Part II sec. 1 of these comments, TSCA was intended to cover 

all conditions of use of a chemical substance; EPA cannot pick and choose which conditions of 

use to include or ignore.  Congress consistently used the phrase “a chemical substance” to 

describe the object risk evaluations.  15 U.S.C. § 2605(b)(1)-(4), (i).  This language requires 

EPA to consider all hazards and exposures that contribute to the total risk presented by the 

chemical substance as a whole.   
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Yet EPA has failed to identify as conditions of use, or even acknowledge, the known and 

reasonably foreseen use and disposal of 1,4-dioxane in hydraulic fracturing fluids and produced 

wastewater.   

 

In EPA’s own report on the impacts of hydraulic fracturing on drinking water sources in the 

U.S., EPA identified 1,4-dioxane as an ingredient in hydraulic fracturing fluids and as detectable 

in wastewater (also referred to as “produced water”)41 from hydraulic fracturing operations.42  

EPA’s analysis, which examined data from 2013 to 2015, cited three references that identified 

1,4-dioxane as an ingredient in hydraulic fracturing fluids.43  Therefore, based on EPA’s own 

analysis, use and disposal of 1,4-dioxane in hydraulic fracturing fluids and produced wastewater 

are known and reasonably foreseen conditions of use of 1,4-dioxane.  EPA’s failure to identify 

and evaluate these conditions of use is arbitrary and capricious, as discussed at greater length in 

Part II sec. 1.     

 

Additionally, according to FracFocus,44 1,4-dioxane has been reported more than 500 times as 

present in hydraulic fracturing fluids between January 1, 2016 and April 30, 2019.45  These 

reports show that, at a minimum, the chemical is being used in 11 states:46 

  

                                                 
41 EPA has defined “produced water” as “the fluid brought up from the hydrocarbon-bearing 

strata during the extraction of oil and gas, and includes, where present, formation water, injection 

water, and any chemicals added downhole or during the oil/water separation process.”  40 C.F.R. 

§ 435.33(v). 
42 U.S. EPA, Hydraulic Fracturing for Oil and Gas: Impacts from the Hydraulic Fracturing 

Water Cycle on Drinking Water Resources in the United States (Final Report) at app. H p. H-9 

(2016), http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530160.  
43 Id. (citing references “2, 3, 4”: Colborn, T., et al., Natural gas operations from a public health 

perspective, 17 HUMAN ECOL. RISK ASSESSMENT 1039-1056 (2011), 

http://dx.doi.org/10.1080/10807039.2011.605662; N.Y. State Dep’t of Envtl. Conservation, 

Revised draft supplemental generic environmental impact statement (SGEIS) on the oil, gas and 

solution mining regulatory program at p. 5-55, 5-78 (2011), 

http://www.dec.ny.gov/data/dmn/rdsgeisfull0911.pdf; U.S. EPA, Data received from oil and gas 

exploration and production companies (2013), https://www.regulations.gov/docket?D=EPA-

HQ-ORD-2010-0674). 
44 FracFocus provides the public access to information on chemicals reported by companies as 

being used for hydraulic fracturing, see https://fracfocus.org/welcome. 
45 See FRACFOCUS CHEMICAL DISCLOSURE REGISTRY, https://fracfocus.org/data-download (last 

visited Aug. 7, 2019); 1,4-Dioxane Reports from FracFocus, attached as Appendix II. 
46 Id.  

http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530160
http://dx.doi.org/10.1080/10807039.2011.605662
http://www.dec.ny.gov/data/dmn/rdsgeisfull0911.pdf
https://www.regulations.gov/docket?D=EPA-HQ-ORD-2010-0674
https://www.regulations.gov/docket?D=EPA-HQ-ORD-2010-0674
https://fracfocus.org/welcome
https://fracfocus.org/data-download


 

 

29 

 

State 
No. of Reports  

(1/1/2016 – 4/30/2019) 

Colorado 28 

Montana 4 

New Mexico 30 

North Dakota 69 

Ohio 5 

Oklahoma 54 

Pennsylvania 19 

Texas 264 

Utah 14 

Wyoming 50 

 

Moreover, according to the reports submitted to FracFocus, 1,4-dioxane is not just present as an 

impurity or by-product.47  Companies reported over 400 instances where 1,4-dioxane was used 

as an ingredient, representing 77% of the reported cases in this time period.48   

 

Numerous publications have also reported that 1,4-dioxane is present in produced wastewater.49  

Each of these publications reports that 1,4-dioxane was present at detectable concentrations, even 

                                                 
47 EDF objects to EPA’s exclusion of 1,4-dioxane’s presence as a byproduct from the risk 

evaluation, as explained at Part I sec. 2.A. & Part II sec. I.A.v.  To the extent EPA chooses to 

illegally ignore 1,4-dioxane’s presence as a byproduct, that provides no basis for EPA not to 

include 1,4-dioxane’s presence as an intentionally added substance.  
48 See 1,4-Dioxane Reports from FracFocus, attached as Appendix II (number calculated by 

filtering the “Ingredient Name” column, which identified the chemical as an “impurity” for 

certain reports); see also Hydraulic Fracturing Fluid Product Component Information 

Disclosures attached as Appendix III (downloaded from FracFocus, one shows 1,4-dioxane as an 

ingredient and the other indicates it is present as an impurity).  
49 See, e.g., Yaal Lester, et al., Characterization of hydraulic fracturing flowback water in 

Colorado: Implications for water treatment, 512 SCIENCE OF THE TOTAL ENV’T 637–644 (Apr. 

2015), https://doi.org/10.1016/j.scitotenv.2015.01.043; Jhih-Shyang Shih, et al., 

Characterization and Analysis of Liquid Waste from Marcellus Shale Gas Development, 49 

ENVTL. SCIENCE & TECHNOLOGY 9557-9565 (Jul. 2015), in Supporting information, available at 

https://doi.org/10.1021/acs.est.5b01780; Tom Hayes & Blaine Severin, Barnett and Appalachian 

Shale Water Management and Reuse Technologies (2012), 

https://edx.netl.doe.gov/dataset/barnett-and-appalachian-shale-water-management-and-reuse-

technologies/resource_download/d167805d-9a16-40b8-b3fb-123ac3edab20; Tom Hayes, 

Sampling and Analysis of Water Streams Associated with the Development of Marcellus Shale 

Gas (2009), https://www.water-research.net/naturalgasPA/pdffiles/MSCommission-Report.pdf. 

https://doi.org/10.1021/acs.est.5b01780
https://edx.netl.doe.gov/dataset/barnett-and-appalachian-shale-water-management-and-reuse-technologies/resource_download/d167805d-9a16-40b8-b3fb-123ac3edab20
https://edx.netl.doe.gov/dataset/barnett-and-appalachian-shale-water-management-and-reuse-technologies/resource_download/d167805d-9a16-40b8-b3fb-123ac3edab20
https://www.water-research.net/naturalgasPA/pdffiles/MSCommission-Report.pdf
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though quantification of constituents of concern in oil and gas wastewater is notoriously 

difficult.50   

 

It is important to note that in some of these cases where 1,4-dioxane has been detected in the 

produced wastewater (by state) it has not been reported to FracFocus.  This suggests that EPA 

cannot base its consideration of 1,4-dioxane’s presence in hydraulic fracturing fluids and 

produced wastewater solely on the information submitted to FracFocus, which is subject to trade 

secret laws.51   

 

ii. EPA has failed to consider reasonably available information. 

TSCA requires EPA to consider all “reasonably available” information relating to a chemical 

substance when conducting a risk evaluation.  15 U.S.C. § 2625(k).  EPA’s rules define 

“reasonably available information” as “information that EPA possesses or can reasonably 

generate, obtain and synthesize for use ***.”  40 C.F.R. § 702.3, 702.33.  EPA has disregarded 

numerous sources that are directly relevant to 1,4-dioxane’s use and disposal in hydraulic 

fracturing fluids and produced wastewater, and that are reasonably available.  These include: 

 EPA’s 2016 report on the effects of hydraulic fracturing on drinking water;52 

 FracFocus reports;53 

 Scholarly articles available on ingredients in produced water;  

 Data available from state governments that do not mandate submission to FracFocus but 

still mandate some ingredient disclosure;54 and  

                                                 
50 Karl Oetjen, et al., Emerging analytical methods for the characterization and quantification of 

organic contaminants in flowback and produced water, 15 TRENDS IN ENVTL. ANALYTICAL 

CHEMISTRY 12-23 (2017), 

https://www.sciencedirect.com/science/article/pii/S2214158817300314.  
51 Cloelle Danforth, et al., Alternative Management of Oil and Gas Produced Water Requires 

More Research on its Hazards and Risks, INTEGRATED ENVTL. ASSESSMENT & MGMT. (2019), 

https://setac.onlinelibrary.wiley.com/doi/abs/10.1002/ieam.4160. 
52 U.S. EPA, Hydraulic Fracturing for Oil and Gas: Impacts from the Hydraulic Fracturing 

Water Cycle on Drinking Water Resources in the United States (2016), 

http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530159.  
53 FRACFOCUS CHEMICAL DISCLOSURE REGISTRY, https://fracfocus.org/data-download (last 

visited Aug. 7, 2019).  At least 26 states, and the Bureau of Lang Management, use FracFocus.  

See FRACFOCUS REPORTING STATES, 

http://fracfocus.org/sites/default/files/fracfocus_reporting_states_2-7-18-01_1.png (last visited 

Aug. 8, 2019).  However, this data set is not necessarily complete and EPA should not treat it as 

such.  Many states that are considered FracFocus “partners” do not mandate the use of FracFocus 

for chemical disclosure. 
54  There are a number of states that produce oil and natural gas that do not require reporting to 

FracFocus.  See CRUDE OIL PRODUCTION, 

https://www.sciencedirect.com/science/article/pii/S2214158817300314
https://setac.onlinelibrary.wiley.com/doi/abs/10.1002/ieam.4160
http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530159
https://fracfocus.org/data-download
http://fracfocus.org/sites/default/files/fracfocus_reporting_states_2-7-18-01_1.png
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 Information that is in the possession of companies that use 1,4-dioxane in their hydraulic 

fracturing operations but are not otherwise required to report its use, including 

information that companies would likely claim as confidential business information.  This 

information is reasonably available because EPA could obtain this information utilizing 

its information authorities under TSCA.  

These sources of information are all reasonably available.  EPA’s failure to consider this 

reasonably available information is arbitrary and capricious.  

 

iii. EPA cannot rely on its other statutory authorities to ignore these conditions of use.  

Although EPA has not yet addressed these conditions of use, and has not yet provided any 

rationale for ignoring them, EDF preemptively cautions EPA that it cannot rely on other statutes 

having “adequately addressed” these conditions of use in order to ignore them.55  Oil and gas 

operations have notoriously received broad exemptions under numerous environmental statutes; 

the following are just a few examples of the types of exemptions: 

 Safe Drinking Water Act: EPA “may not prescribe requirements [that] interfere with or 

impede – (A) the underground injection of brine or other fluids which are brought to the 

surface in connection with oil or natural gas production, or 2) any underground injection 

for secondary or tertiary recovery of oil or natural gas, unless requirements are essential 

to assure that underground sources of drinking water will not be endangered by such 

injection.”  42 U.S.C. § 300h(b)(2) (emphasis added). 

 Clean Water Act:  National Pollution Discharge Elimination System (NPDES) permits 

cannot be required for stormwater discharges from “oil and gas exploration, production, 

processing or treatment operations, or transmission facilities ***.”  33 U.S.C. 

§ 1342(l)(2).  “Oil and gas exploration, production, processing or treatment operations, or 

transmission facilities” is defined to include “all field activities or operations associated 

with exploration, production, processing, or treatment operations, or transmission 

facilities, including activities necessary to prepare a site for drilling and for the movement 

                                                 

https://www.eia.gov/dnav/pet/pet_crd_crpdn_adc_mbbl_a.htm (last visited Aug. 8. 2019); 

NATURAL GAS ANNUAL SUPPLY & DISPOSITION BY STATE, 

https://www.eia.gov/dnav/ng/ng_sum_snd_a_EPG0_FPD_Mmcf_a.htm (last visited Aug. 8, 

2019).  Despite not requiring submission of data to FracFocus, some states nevertheless mandate 

some level of reporting.  See, e.g., Reporting of hydraulic fracturing information, 312 Ind. 

Admin. Code 29-22-8 (requiring disclosure of the additive trade name, type/purpose, MSDS, 

additive max volume % mass and % volume of total); Ill. Admin. Code tit. 62, § 245.700-.730 

(requiring disclosure of chemicals intentionally added). 
55 EDF objects to EPA’s exclusion of exposure pathways for 1,4-dioxane based on EPA’s 

authority to regulate it under other statutes.  For the reasons articulated in Part I sec. 2.b. and Part 

II sec. 5, such exclusions violate the law.  As explained here, such exclusions would be 

inappropriate for hydraulic fracturing fluids and produced wastewater for additional reasons. 

https://www.eia.gov/dnav/pet/pet_crd_crpdn_adc_mbbl_a.htm
https://www.eia.gov/dnav/ng/ng_sum_snd_a_EPG0_FPD_Mmcf_a.htm
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and placement of drilling equipment, whether or not such field activities or operations 

may be considered to be construction activity.”  33 U.S.C. § 1362(24) (emphasis added). 

 Resource Conservation and Recovery Act: Generally, “drilling fluids, produced waters, 

and other wastes associated with the exploration, development, or production of crude oil 

or natural gas” are exempt from being listed as hazardous wastes under Subtitle C.  See 

42 U.S.C. § 6921(b)(2)(A).  

Based on these exemptions and others, EPA would have absolutely no basis to assume that 1,4-

dioxane in hydraulic fracturing fluids or produced wastewater is “adequately addressed” by any 

statute. 

  

Moreover, such conspicuous regulatory gaps are precisely one of the reasons TSCA was adopted 

in the first place.  When TSCA was originally signed into the law, President Gerald Ford noted 

that:  

 

The bill closes a gap in our current array of laws to protect the health of our people and 

the environment.  The Clean Air Act and the Water Pollution Control Act protect the air 

and water from toxic contaminants.  The Food and Drug Act and the Safe Drinking Water 

Act are used to protect the food we eat and the water we drink against hazardous 

contaminants.  Other provisions of existing laws protect the health and the environment 

against other polluting contaminants such as pesticides and radiation.  However, none of 

the existing statutes provide comprehensive protection.  This bill provides broad 

discretionary authority to protect the health and environment.56  

 

In sum, in addition to the many reasons why EPA cannot rely on its other statutory authorities to 

ignore environmental releases, EPA especially cannot do so in the case of hydraulic fracturing 

fluids and produced water because the oil and gas industry has received numerous exemptions 

under those other statutes.  Therefore, TSCA’s regulatory authorities, which have no such 

exemptions, must be used to address those gaps by first assessing the risks posed by 1,4-dioxane 

through these conditions of use.  

 

iv. EPA must address these conditions of use as they pertain to exposures of the 

environment, the general population and workers. 

1,4-dioxane’s use and disposal in hydraulic fracturing fluids and produced wastewater has the 

potential to impact workers, tribal communities, the general population, and the environment.  

EPA’s own report on the impacts of hydraulic fracturing on drinking water states that: 

 

                                                 
56 Statement of the President on Signing S. 3149 Into Law (Oct. 12, 1976), 

https://ia801702.us.archive.org/18/items/leehisto00unit/leehisto00unit.pdf (emphases added).  

https://ia801702.us.archive.org/18/items/leehisto00unit/leehisto00unit.pdf
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some chemicals in the hydraulic fracturing water cycle are of more concern than 

others because they are more likely to move with water (e.g., spilled hydraulic 

fracturing fluid) to drinking water resources, persist in the environment (e.g., 

chemicals that do not degrade), and/or affect human health.57  

These specific concerns underscore the urgency of evaluating 1,4-dioxane’s use in hydraulic 

fracturing fluids; the physical/chemical properties EPA relies on throughout the draft risk 

evaluation indicate that 1,4-dioxane will persist primarily in the aqueous phase, and therefore 

will likely be associated with wastewater.   

 

1,4-dioxane ranked as of high concern in the analysis EPA conducted for its 2016 report.  Of the 

1084 chemicals EPA identified as used in hydraulic fracturing, and of the 599 chemicals 

identified in produced water, 98 (9%) and 120 (20%) had either chronic oral reference values 

(RfVs) or oral slope factors (OSF) for cancer, respectively.58  From this subset of chemicals, 

EPA conducted a multi-criteria decision analysis (MCDA) to assign chemicals in hydraulic 

fracturing fluids and produced water with scores based on toxicity, occurrence, and 

physicochemical properties.  As described in the report, the MCDA scores “provide a 

preliminary evaluation of hazard potential, and serve as a qualitative metric for making 

comparison between chemicals when exposure assessment data is limited or unavailable.” 59 

Because of 1,4-dioxane’s presence in both hydraulic fracturing fluids and produced water, EPA 

included it in its ranking of chemicals of concern for Cancer based on the MCDA scores (see: 

Table A60 and  Table 261). 

 

In light of this preliminary analysis of 1,4-dioxane, it is clear that 1,4-dioxane’s presence in 

hydraulic fracturing poses potential risks.  

 

EPA must also take into consideration the potentially exposed or susceptible subpopulations that 

are exposed to 1,4-dioxane through these conditions of use.  EDF urges EPA to consider the 

                                                 
57 U.S. EPA, Hydraulic Fracturing for Oil and Gas: Impacts from the Hydraulic Fracturing 

Water Cycle on Drinking Water Resources in the United States, Executive Summary at p. 38 

(2016), http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530285.   
58 U.S. EPA, Hydraulic Fracturing for Oil and Gas: Impacts from the Hydraulic Fracturing 

Water Cycle on Drinking Water Resources in the United States at p. 9-79 (2016), 

http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530159.  
59 Id. at 9-52. 
60 U.S. EPA, Hydraulic Fracturing for Oil and Gas: Impacts from the Hydraulic Fracturing Water 

Cycle on Drinking Water Resources in the United States at p. 9-71 (2016), 

http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530159.  
61 Id. at 9-77.  

http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530285
http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530159
http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=530159
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exposures workers face, both to the hydraulic fracturing fluids and the produced wastewater.62  

EPA should also consider the disproportionate exposures to hydraulic fracturing fluids and 

produced wastewater of tribal communities.63 

 

3. EPA must adopt a linear, no-threshold approach for 1,4-dioxane’s carcinogenicity. 

Where there is evidence that a chemical or other agent may act through a genotoxic or mutagenic 

mode of action (MOA), a non-threshold, linear extrapolation approach for cancer dose-response 

modeling is employed because the MOA “may involve a single direct reaction, specifically, a 

single hit in a single target (Kirsch-Volders et al., 2000).  Thus there would always be some risk, 

even at very low doses.”64 

 

A. A mutagenic MOA for 1,4-dioxane remains plausible, despite EPA’s attempts to 

downplay it. 

i. General support for mutagenic/genotoxic MOA 

Tables H.1.5 and H.1.7 list studies that report evidence for a wide-range of mutagenic/genotoxic 

events following 1,4-dioxane treatment, including but not limited to: meiotic nondisjunction 

(Munoz and Barnett (2002)); micronucleus formation (i.e. clastogenic activity) (Mirkova (1994); 

Morita and Hayashi (1998); Roy et al. (2005); Itoh and Hattori (2019)); point mutations (Gi et al 

(2018)); single-strand breaks (Sina et al. (1983); Kitchin and Brown (1990)); and replicative 

DNA synthesis (Miyagawa et al. (1999)).   

 

While there are some inconsistencies among the available studies, the body of evidence supports 

what several SAAC panel members emphasized during their July 2019 public meeting: that it is 

inappropriate for the Agency to dismiss the potential for a genotoxic MOA.  SAAC members 

also urged EPA to adopt a broad definition of mutagenicity that incorporates these diverse 

effects, which are also strongly linked to cancer, rather than a more narrow focus on point 

mutations only.  

 

Additional relevant evidence for genotoxicity highlighted during the SAAC peer review meeting 

relates to the nasal tumors seen in numerous studies.  One member noted that observed incidence 

                                                 
62 See, e.g., Bevin Durant, et al., Assessing dermal exposure risk to workers from flowback water 

during shale gas hydraulic fracturing activity, 34 J. OF NATURAL GAS SCIENCE & ENG’G 969–

978 (Aug. 2016), 

https://www.sciencedirect.com/science/article/abs/pii/S1875510016305236?via%3Dihub.  
63 See, e.g., Jill E. Johnston, et al., Wastewater Disposal Wells, Fracking, and Environmental 

Injustice in Southern Texas, 106 AM. J. OF PUBLIC HEALTH 550-56 (Feb. 2016), 

https://ajph.aphapublications.org/doi/pdf/10.2105/AJPH.2015.303000.  
64 Zoë Gillespi, et al., Risk assessment approaches for carcinogenic food contaminants, 1:1 INT’L 

FOOD RISK ANALYSIS J. 1-18 (2011), https://hrcak.srce.hr/file/107066.  

https://www.sciencedirect.com/science/article/abs/pii/S1875510016305236?via%3Dihub
https://ajph.aphapublications.org/doi/pdf/10.2105/AJPH.2015.303000
https://hrcak.srce.hr/file/107066
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of rare nasal tumor types following 1,4-dioxane exposure is likely the result of a genotoxic or 

mutagenic MOA.  He noted that all other nasal carcinogens have such a MOA and that the types 

of rare tumors linked to this chemical would be unlikely to be attributed to a cytotoxic MOA.  In 

addition, he argued that evidence for a genotoxic or mutagenic MOA in one organ (i.e., the 

olfactory system) should create a strong presumption that the same MOA is operating in other 

organs (i.e., the liver), absent compelling counter-evidence.  

 

ii. Potential explanations for discordance between in vivo & in vitro results 

Some challenges to a genotoxicity/mutagenicity MOA for 1,4-dioxane have pointed to the 

discordance between the results of in vitro and in vivo studies.  Briefly, most (but not all) in vitro 

studies are negative with respect to genotoxicity/mutagenicity, while a number of in vivo studies 

are positive and cancer bioassays provide evidence of tumor formation.  This discrepancy is not 

surprising, given the substantial differences between reductionist in vitro test systems and whole 

animal in vivo models.  One highly plausible explanation for the discordance between these 

results is the role of metabolism, which fully functions only in the in vivo models.  

 

More broadly, there are numerous examples of chemicals for which standard in vitro genotoxic 

assessments have failed to accurately classify human and/or animal genotoxicity. Brambilla and 

Martelli (2004)65 review several well-known chemicals – including polychlorinated biphenyls 

(PCBs) and trichloroethylene (TCE) – for which the standard in vitro genotoxic battery provided 

false-negative results.  They suggest several reasons for false-negative results in in vitro systems, 

including the lack of or limited metabolic capacity and interspecies differences.  Overall, it is 

quite possible, as was postulated for o-toluidine,66 that 1,4-dioxane is a “compound with a wide 

range of effects on genetic material, but with a mode of action requiring conditions which are 

frequently not met in standard short-term tests.” 

 

iii. EPA distortion of a high-quality independent scientific conclusion 

Despite these data in support of genotoxic mechanisms, the Agency seems to intentionally distort 

independent scientific conclusions in favor of casting doubt on a genotoxic MOA.  For example, 

based on the results of their in vivo gene mutation assay, Gi et al. (2018)67 conclude that: 

                                                 
65 Giovanni Brambilla & Antonietta Martelli, Failure of the standard battery of short-term tests 

in detecting some rodent and human genotoxic carcinogens, 196 TOXICOLOGY 1-19 (2004), 

https://www.ncbi.nlm.nih.gov/pubmed/15036752.  
66 Natalie Danford, The genetic toxicology of ortho-toluidine, 258:3 MUTATION 

RESEARCH/REVIEWS IN GENETIC TOXICOLOGY 207-236 (Nov. 1991), 

https://www.sciencedirect.com/science/article/pii/016511109190010S?via%3Dihub.  
67 Min Gi, et al., In vivo positive mutagenicity of 1,4-dioxane and quantitative analysis of its 

mutagenicity and carcinogenicity in rats, 92:10 ARCHIVES OF TOXICOLOGY 3207-221 (Oct. 

2018), https://link.springer.com/article/10.1007/s00204-018-2282-0.  

https://www.ncbi.nlm.nih.gov/pubmed/15036752
https://www.sciencedirect.com/science/article/pii/016511109190010S?via%3Dihub
https://link.springer.com/article/10.1007/s00204-018-2282-0
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 “In the present study, neither significant changes in 8-OHdG levels nor necrosis were 

observed in rats treated with mutagenic or/and carcinogenic doses of 1,4-dioxane.  This 

suggests that oxidative DNA damage and necrosis followed by regeneration do not 

appear to play a role in 1,4-dioxane-induced mutagenesis and carcinogenesis.”  

 “Overall, there is no evidence for alternative non-genotoxic mechanisms that could 

contribute to the carcinogenic effects of 1,4-dioxane.  Lack of non-genotoxic 

mechanisms provides indirect evidence supporting a mutagenic MOA of 1,4-dioxane.” 

 “1,4-dioxane is a genotoxic hepatocarcinogen and induces hepatocarcinogenesis through 

a mutagenic MOA.” 

 

Gi et al. 2018 is a very recent study that EPA ranks as high-quality and that SACC members 

characterized as conducted by one of the premier laboratories in the field.  However, in its draft 

risk evaluation, EPA has mysteriously concluded that “the weight of scientific evidence supports 

that 1,4-dioxane is not mutagenic” (p. 96).  This conclusion is in direct contradiction to the 

authors’ own conclusions and is based on a “weight of evidence” approach that EPA apparently 

utilized but has failed to appropriately explain.  While EPA discounted the results of this study 

based on treatment duration (p. 96), a SACC member questioned the validity of EPA’s argument.   

 

B. There are serious flaws in the arguments supporting a cytotoxicity MOA.  

In certain sections of the draft risk evaluation, EPA recognizes what numerous state health 

agencies (see subsection iii below) as well as the agency itself have concluded: that “evidence is 

not sufficient to support a MOA of cytotoxicity followed by sustained cell proliferation as a 

required precursor to tumor formation related to the metabolic saturation and accumulation of the 

parent compound, 1,4-dioxane” (p. 101).  

 

i. Tumor formation in the absence of cytotoxicity 

Significant evidence indicates that 1,4-dioxane exposure leads to tumor formation in the absence 

of cytotoxicity.  EPA has already summarized relevant data and drawn similar conclusions in this 

risk evaluation:  

 

 “Liver tumors identified from rodent liver bioassays occurred in the absence of 

reported lesions related to cytotoxicity (Kano et al., 2008; JBRC, 1998; NCI, 1978), 

suggesting that cytotoxicity may not be a key event after 1,4-dioxane exposure 

leading to liver carcinogenesis.” (p.99) 

 “The doses of 1,4-dioxane at which cytotoxicity and cell proliferation were observed 

were greater than the doses for tumor induction.” (p.99) 
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 “[H]epatocellular tumors were seen in multiple male or female experimental groups 

at doses without evidence of the reported toxic effects in the subchronic study.” 

(p.100)  

 “Neither cellular swelling, necrosis, nor other hepatocellular pathological changes 

were reported in the 2-year mouse bioassay (M or F).” (p.100)   

 “[AST and ALT] enzyme levels were not elevated in the low dose chronic bioassay 

groups where there was still an increase in hepatocellular tumors (statistically 

significant in females).” (p.100)  

 “[T]he doses in hepatotoxicity studies where cytotoxicity and cell proliferation were 

observed were greater than cancer bioassay dose levels.” (p.101) 

 

ii. Tumor formation at low doses versus saturation 

Some commenters have suggested that 1,4-dioxane is linked to tumors only at high doses, which 

they argue would 1) indicate a central role for metabolic saturation followed by cytotoxicity 

rather than a genotoxic MOA, 2) reflect effects only seen at doses unrealistic for human 

exposures.  There are several flaws with these arguments. First, 1,4-dioxane has, in fact, been 

linked to tumor formation at low doses.  For example, as reported by Kano et al. (2009) but 

excluded from consideration by EPA (see Part I sec. 1.E.iv), female mice at the lowest dose level 

tested (66 mg/kg-day or 10 mg/kg-day [HED]) exhibited increased combined liver adenomas and 

carcinomas.68  

 

With regard to a potential threshold based on enzyme saturation, it is well documented that 

enzymatic metabolic activity varies across the population.69  Therefore, it is inappropriate to 

assume that a possible threshold found in limited in vivo studies in laboratory animals or in vitro 

studies apply across the entire distribution of the human population.  Even if there were a 

threshold seen in such studies based on metabolic saturation, EPA would need to consider 

variation in the human population and protect the most sensitive individuals, who may 

experience this purported “threshold” at lower doses.  

 

                                                 
68 Hirokazu Kano, et al., Carcinogenicity studies of 1,4-dioxane administered in drinking-water 

to rats and mice for 2 years, 47:11 FOOD & CHEMICAL TOXICOLOGY 2776-84 (Nov. 2009), 

https://www.sciencedirect.com/science/article/pii/S0278691509003895?via%3Dihub; see also 

U.S. EPA, IRIS, Toxicological Review of 1,4-Dioxane (With Inhalation Update) (Sept. 2013), 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf (considered by 

EPA in the IRIS review of 1,4-dioxane).  
69 Joseph McGraw & Donald Waller, Cytochrome P450 variations in different ethnic 

populations, 8:3 EXPERT OPINION ON DRUG METABOLISM & TOXICOLOGY 371-382 (2012), 

https://www.ncbi.nlm.nih.gov/pubmed/22288606; Sarah C. Preissner, et al., Polymorphic 

cytochrome P450 enzymes (CYPs) and their role in personalized therapy, 8:12 PLOS ONE (2013), 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0082562.    

https://www.sciencedirect.com/science/article/pii/S0278691509003895?via%3Dihub
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22288606
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0082562
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A related issue is that of combined exposures to multiple chemicals.  The existing in vivo studies 

are conducted on 1,4-dioxane only.  They do not consider the real-world scenario of exposures to 

multiple chemicals to which everyone is constantly exposed.  Again, even if a threshold based on 

metabolic saturation was convincingly demonstrated in a controlled laboratory experiment, the 

threshold level would likely be overestimated, given that a human individual’s metabolic system 

would likely become saturated at a lower level as a result of his/her system responding to 

numerous exogenous chemicals.  

 

Finally, arguments attempting to discount experimental studies based on their use of high doses 

ignore the fact that toxicologists typically use high doses of chemicals in studies using laboratory 

animals, because a) we cannot for ethical reasons test chemicals directly on people, b) lab 

animals live far shorter lives than do humans, and c) it is too costly and impractical (and 

unethical) to use large enough numbers of lab animals in a study to model the human population.  

Such doses are used to ensure that a study will detect an effect, if one occurs, in a relatively short 

time and in a relatively small number of animals.  While there are legitimate scientific debates as 

to whether such studies may actually obscure or miss effects that occur at low doses of exposure, 

arguments claiming high doses are “unrealistic” are at best overly simplistic and at worst do a 

disservice to the public discourse and reflect an underlying bias. 

 

iii. Independent scientific reviews by state agencies have rejected the proposal of a 

threshold, non-mutagenic mode of action for 1,4-dioxane. 

In section 4.2.4, EPA conducted a mode of action (MOA) analysis in which it compared 

evidence for a mutagenicity-based MOA – which is the MOA that EPA has assumed previously, 

including in its 2013 IRIS assessment70 – versus a cytotoxicity-based MOA – espoused in 

industry-sponsored studies published by Dourson et al. (2014, 2017)71 under the auspices of 

Dourson’s consulting firm Toxicology Excellence for Risk Assessment (TERA). 

 

Dourson’s proposed MOA has been presented to several state regulatory agencies, who have 

thoroughly rejected his contention that sufficient evidence exists to establish a non-mutagenic 

MOA for 1,4-dioxane.  The table below shows that numerous states have recently adopted or 

                                                 
70 U.S. EPA, IRIS, Toxicological Review of 1,4-Dioxane (With Inhalation Update) (Sept. 2013), 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf.  
71 Michael Dourson, et al., Mode of action analysis for liver tumors from oral 1,4-dioxane 

exposures and evidence-based dose response assessment, 68:3 REGULATORY TOXICOLOGY & 

PHARMACOLOGY 387-401 (2014), 

http://www.sciencedirect.com/science/article/pii/S0273230014000129; Michael Dourson, et al., 

Update: Mode of action (MOA) for liver tumors induced by oral exposure to 1,4-dioxane, 88 

REGULATORY TOXICOLOGY & PHARMACOLOGY 45-55 (2017), 

http://www.sciencedirect.com/science/article/pii/S0273230017300429. 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
http://www.sciencedirect.com/science/article/pii/S0273230014000129
http://www.sciencedirect.com/science/article/pii/S0273230017300429
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proposed standards or guidance values that are based on a mutagenic MOA and a linear no-

threshold approach to dose-response modeling. 

 

States with Water Quality Standards or Oher Health Values Based on a Linear, No-threshold Approach 

State Type of Value Value Year Link to 

standard/guidance 

value 

Link to rebuttal of 

threshold approach or 

support for linear, no-

threshold approach 

New 

Jersey 

Groundwater 

Quality Criterion 

0.4 ppb 2018 https://bit.ly/2K70268  https://bit.ly/2K70268 

      2015   https://www.state.nj.us/de

p/dsr/supportdocs/11-

chemicals-response.pdf  

Vermont  Groundwater 

Enforcement 

Standard 

0.3 µg/L 2019 https://dec.vermont.gov/s

ites/dec/files/dwgwp/D

W/2019.07.06%20-

%20GWPRS.pdf 

https://dec.vermont.gov/si

tes/dec/files/dwgwp/DW/

Groundwater-Protection-

Rule-and-Strategy-

Responsiveness%20Sum

mary.pdf  

Wisconsin Enforcement 

Standard 

Recommended 

Value 

0.35 µg/L 2019 https://www.dhs.wiscons

in.gov/publications/p024

34v.pdf 

Same document 

Michigan  Residential 

Drinking Water 

Criterion 

7.2 ppb 2017 https://www.michigan.go

v/documents/deq/deq-

rrd-2017-

041EQFinalEnvironment

alContaminatioResponse

ActivityDioxane_604807

_7.pdf 

https://www.michigan.go

v/documents/deq/deq-

aqd-toxics-14-

DioxaneTSG_Report_201

5_487415_7.pdf  

New 

York* 

Recommended 

Maximum 

Contaminant 

Level 

1 µg/L 2019 https://www.dos.ny.gov/i

nfo/register/2019/july24.

pdf 

https://players.brightcove.

net/2886492229001/defau

lt_default/index.html?vide

oId=5981007496001  

* The link in the rightmost column is to a webcast, the relevant portion of which starts at 1:18:45. 

 

Scientists from at least two of these state agencies have provided extensive formal responses:  

Michigan’s Department of Environmental Quality in 2015;72 and New Jersey’s Department of 

                                                 
72 Mich. Dep’t of Envtl. Quality, Toxics Steering Group, 1,4-Dioxane Subcomm., Review of a 

1,4-Dioxane Presentation by Michael Dourson, Ph.D. on October 8, 2013 (Feb. 2015), 

https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-

DioxaneTSG_Report_2015_487415_7.pdf.  

https://bit.ly/2K70268
https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf
https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf
https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/2019.07.06%20-%20GWPRS.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/2019.07.06%20-%20GWPRS.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/2019.07.06%20-%20GWPRS.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/2019.07.06%20-%20GWPRS.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/Groundwater-Protection-Rule-and-Strategy-Responsiveness%20Summary.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/Groundwater-Protection-Rule-and-Strategy-Responsiveness%20Summary.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/Groundwater-Protection-Rule-and-Strategy-Responsiveness%20Summary.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/Groundwater-Protection-Rule-and-Strategy-Responsiveness%20Summary.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/Groundwater-Protection-Rule-and-Strategy-Responsiveness%20Summary.pdf
https://dec.vermont.gov/sites/dec/files/dwgwp/DW/Groundwater-Protection-Rule-and-Strategy-Responsiveness%20Summary.pdf
https://www.dhs.wisconsin.gov/publications/p02434v.pdf
https://www.dhs.wisconsin.gov/publications/p02434v.pdf
https://www.dhs.wisconsin.gov/publications/p02434v.pdf
https://www.michigan.gov/documents/deq/deq-rrd-2017-041EQFinalEnvironmentalContaminatioResponseActivityDioxane_604807_7.pdf
https://www.michigan.gov/documents/deq/deq-rrd-2017-041EQFinalEnvironmentalContaminatioResponseActivityDioxane_604807_7.pdf
https://www.michigan.gov/documents/deq/deq-rrd-2017-041EQFinalEnvironmentalContaminatioResponseActivityDioxane_604807_7.pdf
https://www.michigan.gov/documents/deq/deq-rrd-2017-041EQFinalEnvironmentalContaminatioResponseActivityDioxane_604807_7.pdf
https://www.michigan.gov/documents/deq/deq-rrd-2017-041EQFinalEnvironmentalContaminatioResponseActivityDioxane_604807_7.pdf
https://www.michigan.gov/documents/deq/deq-rrd-2017-041EQFinalEnvironmentalContaminatioResponseActivityDioxane_604807_7.pdf
https://www.michigan.gov/documents/deq/deq-rrd-2017-041EQFinalEnvironmentalContaminatioResponseActivityDioxane_604807_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.dos.ny.gov/info/register/2019/july24.pdf
https://www.dos.ny.gov/info/register/2019/july24.pdf
https://www.dos.ny.gov/info/register/2019/july24.pdf
https://players.brightcove.net/2886492229001/default_default/index.html?videoId=5981007496001
https://players.brightcove.net/2886492229001/default_default/index.html?videoId=5981007496001
https://players.brightcove.net/2886492229001/default_default/index.html?videoId=5981007496001
https://players.brightcove.net/2886492229001/default_default/index.html?videoId=5981007496001
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
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Environmental Protection in both 201573 and 2018.74  MI DEQ’s response and NJDEP’s 2015 

response specifically considered Dourson et al. 2014, while NJ DEP’s 2017 response considered 

both Dourson et al. 2014 and Dourson et al. 2017.  This section will present key excerpts from 

these critical technical reviews.75   

 

a. Rebuttal of Dourson et al. 2014 

NJ DEP: 

 

1. “Based on their interpretation of the dose-response for these non-neoplastic effects, 

Dourson et al. (2014) suggest that these events preceded and were causative to tumor 

formation.  In male mice, a higher incidence and/or greater severity for all of these effects 

were observed in both the high and low dose group as compared to controls.  However, in 

female mice, the incidence and/or severity of glycogen depletion, necrosis, inflammation, 

and Kupffer cell hyperplasia was similar or greater in controls as compared to the low 

dose group, and was increased in the high dose group as compared to controls in the 

high dose group.” [The appearance of these pathologies in the control as well as the low 

dose female mice group does not support the theory that the effects are linked to low dose 

exposures.] 

2. “Dourson et al. (2014) suggest that 1,4-dioxane causes liver tumors in rats and mice 

through a pathway involving cytotoxicity (as indicated by hypertrophy and necrosis) 

                                                 
73 N.J. Dep’t of Envtl. Protection, Response to Public Input on Draft Interim Ground Water 

Quality Criteria and Draft Interim Practical Quantitation Levels for Eleven Chemicals at pp. 11-

17, https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf.  
74 N.J. Dep’t of Envtl. Protection, Final Criteria: 50 N.J.R. 334(a), Response to Comment 39, 

(Jan. 16, 2018), https://bit.ly/2K70268. 
75 It should be noted that these rebuttals also apply directly to a recent proposal by Health 

Canada to adopt a threshold MOA for 1,4-dioxane (Health Canada, 1,4-dioxane in Drinking 

Water: Guideline Technical Document for Public Consultation (2018), 

https://www.canada.ca/content/dam/hc-sc/documents/programs/consultation-1-4-dioxane-

drinking-water/pub-eng.pdf), to which some industry stakeholders have recently pointed.  It is 

clear that Dourson’s papers are the basis for the Health Canada proposal.  On page 36, the 

proposal states: 

The proposed key events describing this MOA for 1,4-dioxane include: (1) 

accumulation of parent compound, (2) liver cell hypertrophy and necrosis, (3) 

DNA synthesis, (4) regenerative cell proliferation, and (5) promotion of 

endogenously initiated tumours.  A thorough presentation and analysis of the data 

supporting these key events has been published by Dourson et al. (2014). 

And on p. 38, the proposal states: 

Further evidence for 1,4-dioxane’s regenerative proliferation MOA has recently 

been provided by the Centre for Toxicology Excellence in Risk Assessment, 

which conducted a detailed MOA analysis for 1,4-dioxane-induced liver tumours 

for the Alliance for Risk Assessment (Dourson et al., 2014, 2017). 

https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf
https://bit.ly/2K70268
https://www.canada.ca/content/dam/hc-sc/documents/programs/consultation-1-4-dioxane-drinking-water/pub-eng.pdf
https://www.canada.ca/content/dam/hc-sc/documents/programs/consultation-1-4-dioxane-drinking-water/pub-eng.pdf


 

 

41 

 

followed by regenerative hyperplasia, and that a threshold approach is therefore 

appropriate for risk assessment for this compound.  However, this conclusion is not 

supported by the data in female mice.  In female mice, the incidence of liver tumors in the 

control and low dose groups were 0 and 44% respectively, while the incidence of 

necrosis and other non-neoplastic effects is similar or lower in the low dose group as 

compared to the controls.  These data suggest that necrosis is not part of the sequence of 

events leading to tumor formation in the low dose female mice.” 

3. Dourson et al. (2014) state that the lower incidence of non-neoplastic changes in the 

female mice, as compared to the male mice, in NCI (1978) may be due to the fact that the 

low dose in females was lower (about half) than the low dose in males.  Although non-

neoplastic changes such as necrosis are not reported by Kano et al. (2009), it should be 

noted that the low dose in this study (66 mg/kg/day) was almost 6-fold lower than the low 

dose in NCI (1978) (380 mg/kg/day).  However, the tumor incidence in the low dose 

group (70% compared to 10% in controls) in Kano et al. (2009) is higher than at the 

much higher dose (380 mg/kg/day) in NCI (1978).  When considered as a whole, these 

findings do not support the conclusions of Dourson et al. (2014) that non-neoplastic 

changes both occur more frequently at higher doses and are necessary precursors to 

tumor formation.” 

4. “It should be noted that, while a commenter states that WHO (2005) presents an approach 

based on a threshold for toxicity for regulation of 1,4-dioxane, the document actually 

presents risk-based water values based on both threshold and non-threshold (linear low-

dose extrapolation) approaches.” 

NJ DEP’s conclusion: 

 

In conclusion, the data and explanation provided by Dourson et al. (2014) do not establish a firm 

or unique link to the proposed MOA of cytotoxicity followed by regenerative hyperplasia, and 

does not indicate that a threshold approach is appropriate for risk assessment for this compound. 

As such, the information provided by Dourson et al. (2014) does not invalidate the conclusion 

made by USEPA IRIS (2013) that the available information does not establish a plausible mode 

of action for 1,4-dioxane, and that the available data are not sufficient to establish significant 

biological support for a non-linear (threshold) mode of action.  For these reasons, the approach 

used by USEPA IRIS (2013) which uses a linear low dose extrapolation to develop an oral 

cancer slope factor for 1,4-dioxane is appropriate. 

 

MI DEQ: 

 

1. “The subcommittee finds that the weight of evidence (WOE) supporting TERA’s 

proposal is weak.” 

2. “TERA’s proposal that tumor formation is caused by cytotoxicity is not adequately 

supported by other studies.” 
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3. “Only information related to the MOA for liver tumor formation was presented, i.e., 

nothing related to the MOA for the other tumor types observed in 1,4-dioxane-treated 

animals.” 

4. “While some of the data presented is supportive of TERA's proposed MOA for 1,4-

dioxane liver tumor formation, the NTP/NCI slide re-read for female mice is not 

supportive of TERA's MOA and remains unexplained (McConnell, 2013).  In other 

studies, data for female rats or mice were either insufficient to support TERA’s MOA or 

conflicting information was reported.  In the two year drinking water study (Kano et al., 

2009), a significant increased incidence of HCA and HCC [hepatoadenoma and 

hepatocarcinoma, respectively] was observed at the lowest dose of 66 mg/kg (Table 5).  

Information was presented for preneoplastic altered foci in rats, but not for mice.  Based 

on the findings in Kano et al. (2009), a determination of preneoplastic lesions (e.g., 

cytotoxicity, inflammation or altered cell foci) in female mice at the low dose level 

cannot be made to support TERA’s proposed MOA of cytotoxicity and inflammation as a 

precursor to tumor formation.” 

5. “For the Dourson-proposed pathway to be supported, cytotoxicity needs to precede tumor 

formation for all exposed animals.  The measure of cytotoxicity used in the re-read of the 

NCI male and female mouse liver slides was necrosis.  Necrosis preceded liver tumor 

formation in both male mice and female mice.  However, low dose female mice had 

similar levels of necrosis and inflammation as the female control mice and some female 

mice with tumors had no evidence of necrosis.  The low dose group developed liver 

tumors, while the control mice did not. … This indicates that necrosis may not have been 

a step in the process to tumor formation for 1,4-dioxane.” 

6. “Additionally, the following considerations of the IRIS toxicity assessment for 1,4-

dioxane should be noted: 

• The IRIS assessment has undergone two external peer reviews. 

• The role of cytotoxicity as a required precursor of neoplasia is supported by only 

one study. 

• In the majority of studies, the dose-response does not support cytotoxicity as a 

necessary precursor of neoplasia. 

… 

• All of the tumor types induced by 1,4-dioxane are relevant to humans and there is 

no sufficient support for any one MOA.” 

7. “The most compelling argument for retaining the U.S. EPA default assumption of 

linearity for 1,4-dioxane is the presence of multiple tumor types in rodent models, all of 

which are relevant to humans.  TERA hypothesized an MOA for the liver tumors alone.” 

MI DEQ’s conclusion: 

 

Based on the 1,4-dioxane assessment considerations as noted in this report, the subcommittee 

concludes that the data regarding the carcinogenicity of 1,4-dioxane are not sufficient to deviate 
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from the U.S. EPA’s default assumption of linearity, as described in the Cancer Guidelines (U.S. 

EPA, 2005).  

 

b. Rebuttal of Dourson et al. 2017 

NJ DEP: 

 

1. Dourson et al. (2017) adjusted doses from sub-chronic studies by dividing them by a 

factor of 3 in an apparent attempt to compare them to values from chronic studies.  “It is 

not appropriate to compare data from different studies for the purpose of attempting to 

define a quantitative relationship across studies by adjusting doses for effects in sub-

chronic studies, as was done by Dourson et al. (2017).” 

2. Dourson et al. (2017)’s claim of a chronology of the appearance of endpoints leading to 

liver tumors is based on the appearance of liver pathology at different doses, not over 

time.  “One cannot infer chronology from dose-response data only.” 

3. Dourson et al. (2017) “back-projected” the chronology onto events and dose-response 

data under his hypothesized MOA, but they could alternatively be interpreted as 

independent effects the cause of which are unrelated and merely a function of dose. 

4. Dourson et al. (2017)’s claim that the toxicity pathways for 1,4-dioxane is dependent on 

metabolic saturation kinetics – via which decreased metabolism at higher doses would 

lead to increased toxicity – is not supported by the exposure data from the two-year 

bioassay, which do not appear to show such a dose-response relationship.  “Rather, the 

incidence of these [liver] effects increases linearly or positively exponentially over the 

whole range of doses used in the studies.” 

5. Dourson et al. (2017) note that tumors were found in the low-dose group in the mouse 

study (Kano et al. 2009), below the dose postulated to reflect saturation kinetics.  This is 

evidence “that tumor formation and non-tumor toxicity are decoupled.”   

6. In the NCI 1978 study, hyperplasia showed a dose-response that significantly differed 

from that for adenoma tumors.  Relative to controls, the incidence of hyperplasia dropped 

while adenoma incidence increased.  “These data strongly suggest no significant linkage 

between hyperplasia and adenomas.” 

7. Dourson et al. (2017) relied on seven studies to argue that their chronology of events 

resulted in tumor formation.  “[I]n order to use these data to make the case for a 

sequential mode of action leading to tumors, it is logical and necessary that the studies 

utilized should be those studies that demonstrated tumors.  Otherwise, there is no basis 

for asserting that the sequence of toxicity ends in tumors.”  However, only three of the 

seven studies provided tumor data. 

8. In the two-year inhalation study (Kano et al., 2009), hyperplasia but not the postulated 

intermediate step of necrosis/inflammation was seen at 1,000 ppm.  

Necrosis/inflammation is critical to Dourson et al.’s postulated scheme, “since 

hyperplasia in the absence of necrosis can be attributed to induction of growth factors.”  
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In the two-year drinking water study (Kociba et al, 1971, 1974), hyperplasia/abnormal 

tumor foci were not observed at a dose that did produce tumors.  “[C]ritical intermediate 

steps (effects) in this causal chain are missing even when subsequent steps are observed, 

including at doses identified by Dourson et al. (2017) as resulting in saturation kinetics.” 

9. Kano et al. (2009) did observe all steps in the causal chain, including tumors, at the 

higher dose of 5,000 ppm.  Kasai et al. (2009) also observed all steps in the causal chain, 

including tumors, at 1,250 ppm.  If tumor formation was only possible after all other 

steps had occurred, as postulated, in some studies all of the intermediate steps – but not 

tumor formation except at the highest dose – should have been observed.  “The 

occurrence of all the steps, including the tumors at the same dose as in the high dose 

groups in Kano et al. (2009) and Kasai et al. (2009), provides no evidence for a mode of 

action that involves a stepwise schema.” 

10. The only carcinogen for which EPA has accepted a threshold, based on a cytotoxicity 

mode of action, is chloroform.  In that case, actual temporal data from multiple studies 

show the chronology of steps resulting in tumors, with strong dose consistency between 

cytotoxicity and tumors.  “In contrast, as noted above, this is not the case for 1,4-dioxane, 

for which the data supporting such a mode of action do not rise to the level of those 

supporting the mode of action for chloroform.” 

NJ DEP’s conclusion: 

 

In conclusion, the mode of action for 1,4-dioxane carcinogenicity remains unknown. The data 

and explanations provided by Dourson et al. (2017) do not establish a firm or unique link to the 

proposed mode of action, and they do not indicate that a threshold approach is appropriate for 

risk assessment for this compound.  As such, the information provided by Dourson et al. (2017) 

does not invalidate the conclusion made by USEPA (2013b) that the available information does 

not establish a plausible mode of action for 1,4-dioxane, and that the available data are not 

sufficient to establish significant biological support for a non-linear (threshold) mode of action.  

For these reasons, the Department continues to believe that the risk assessment approach used by 

USEPA (2013b) which develops an oral cancer slope factor for 1,4-dioxane based on the USEPA 

default approach, linear low dose extrapolation, is appropriate. 

 

C. The scientifically sound and health-protective approach is to use linear 

extrapolation in cancer dose-response modeling for 1,4-dioxane.  

i. Justification based on existing guidance 

The information presented above 1) demonstrates that evidence supports the potential for a 

genotoxic MOA, and 2) casts doubt on the plausibility of a cytotoxic MOA.  To the extent the 

evidence is deemed insufficient to identify with certainty the MOA, there is longstanding EPA 

policy guidance as well as federal and state agency precedent supporting a default to a no-

threshold, linear extrapolation method for cancer dose-response modeling.  
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(1) The Agency’s own 2005 cancer guidelines state that: 

 

When the weight of evidence evaluation of all available data are insufficient to establish 

the mode of action for a tumor site and when scientifically plausible based on the 

available data, linear extrapolation is used as a default approach, because linear 

extrapolation generally is considered to be a health-protective approach.76 

 

(2) EPA’s 2013 IRIS assessment of 1,4-dioxane concluded that “the default linear 

extrapolation should be utilized to estimate the cancer risk estimates.”77  EPA cannot 

deviate from its prior finding on this issue absent a compelling and well-reasoned 

explanation for any change in EPA’s position.  See FCC v. Fox TV Stations, Inc., 556 

U.S. 502, 515 (2009).   

 

(3) In 2015, the New Jersey (NJ) Department of Environmental Protection (DEP) stated that 

“the available data are not sufficient to establish significant biological support for a non-

linear (threshold) mode of action.”78   

 

(4) In a 2015 report, the Michigan Department of Environmental Quality Toxics Steering 

Committee stated that “the currently available scientific information regarding the 

carcinogenicity of 1,4-dioxane … are insufficient to deviate from the U.S. EPA’s default 

assumption of linearity for developing a cancer potency factor.”79  

 

(5) In 2018, the NJ DEP reiterated its conclusion that “the mode of action for 1,4-dioxane 

carcinogenicity remains unknown.  The agency emphasized that previously published 

studies, including Dourson 2014 and 2017, “do not indicate that a threshold approach is 

appropriate for risk assessment for this compound” and “that the available data are not 

sufficient to establish significant biological support for a non-linear (threshold) mode of 

action.”  Importantly, NJ DEP concludes that “the risk assessment approach used by 

                                                 
76 U.S. EPA, Guidelines for Carcinogen Risk Assessment at pp. 3-21 (Mar. 2015), 

https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-

05.pdf.  
77 See U.S. EPA, IRIS, Toxicological Review of 1,4-Dioxane (With Inhalation Update) at p. 137 

(Sept. 2013), https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf.   
78 N.J. Dep’t of Envtl. Protection, Response to Public Input on Draft Interim Ground Water 

Quality Criteria and Draft Interim Practical Quantitation Levels for Eleven Chemicals at pp. 11-

17, https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf.  
79 Mich. Dep’t of Envtl. Quality, Toxics Steering Group, 1,4-Dioxane Subcomm., Review of a 

1,4-Dioxane Presentation by Michael Dourson, Ph.D. on October 8, 2013 (Feb. 2015), 

https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-

DioxaneTSG_Report_2015_487415_7.pdf.  

https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0326tr.pdf
https://www.state.nj.us/dep/dsr/supportdocs/11-chemicals-response.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-toxics-14-DioxaneTSG_Report_2015_487415_7.pdf
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USEPA (2013b) which develops an oral cancer slope factor for 1,4-dioxane based on the 

USEPA default approach, linear low dose extrapolation, is appropriate.” 80  

 

ii. Justification based on human population variability and other real-world 

considerations to protect public health 

EPA must employ health-protective approaches to dose-response modeling, as described at 

length in the National Research Council’s report, Science and Decisions: Advancing Risk 

Assessment.  In this report, the NRC specifically provides important perspective on the need to 

conduct a linear extrapolation at the population level, even where a threshold might theoretically 

exist.  The authors state, for example, that: 81 

 

 “Human variability with respect to the individual thresholds for a nongenotoxic cancer 

mechanism can result in linear dose-response relationships in the population.” 

 “In the laboratory, nonlinear dose-response processes … may be found to cause cancer in 

test animals.  However, given the high prevalence of these background processes, given 

cancer as an end point, and given the multitude of chemical exposures and high 

variability in human susceptibility, the results may still be manifested as low-dose linear 

dose-response relationships in the human population.”  

 

Overall, the NRC concluded that “***cancer and noncancer responses [to chemical exposures] 

be assumed to be linear as a default****.”82 

 

In their State-of-the-science workshop report: issues and approaches in low-dose-response 

extrapolation for environmental health risk assessment, White et al. (2009)83 also highlight that: 

 

At the human population level *** biological and statistical attributes tend to smooth and 

linearize the dose-response relationship, obscuring thresholds that might exist for 

individuals.  Most notable of these attributes are population variability, additivity to 

preexisting disease or disease processes, and background exposure-induced disease 

processes. 

 

                                                 
80 N.J. Dep’t of Envtl. Protection, Final Criteria: 50 N.J.R. 334(a), Response to Comment 39, 

published in the New Jersey Register, January 16, 2018, available at https://bit.ly/2K70268. 
81 NAT’L RESEARCH COUNCIL, SCIENCE AND DECISIONS: ADVANCING RISK ASSESSMENT at chp. 

5, pp. 130-131 (2009), https://www.ncbi.nlm.nih.gov/pubmed/25009905. 
82 Id. at chp. 5, p. 180. 
83 Ronald H. White, et al., State-of-the-science workshop report: issues and approaches in low-

dose–response extrapolation for environmental health risk assessment, 117:2 ENVTL. HEALTH 

PERSPECTIVES 283-87 (2008), https://www.ncbi.nlm.nih.gov/pubmed/19270800 (emphasis 

added).  

https://bit.ly/2K70268
https://www.ncbi.nlm.nih.gov/pubmed/25009905
https://www.ncbi.nlm.nih.gov/pubmed/19270800
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The 2016 amendments to TSCA made explicit and strengthened EPA’s obligation to consider 

risks to and protect subpopulations that may be more exposed or more susceptible to the effects 

of chemical exposure than the general population. To meet this statutory requirement, EPA must 

use a linear non-threshold modeling approach.  

 

In addition, EPA must closely examine any effect it believes to arise only from chronic 

exposures to determine whether in fact this is true across the diverse human population, 

including where potentially exposed or susceptible subpopulations may be at increased risk for 

effects after shorter periods of exposure compared to the general population.  

 

In summary, given 1) existing Agency guidance, 2) the many sources of variability in the human 

population, 3) TSCA’s mandate to protect “potentially exposed or susceptible subpopulations,” 

and 4) the clear presence of individuals with preexisting health conditions, metabolic or genetic 

variability, or other factors that make them more susceptible to the 1,4-dioxane exposure (see 

Part I sec. 1.A), the use of the linear extrapolation is the only appropriate option for cancer dose-

response modeling.  EPA also must use this approach to cancer dose-response modeling to 

comply with EPA’s duty to consider the “best available science” under TSCA § 26(h).   

 

4. Key data gaps 

Under the 2016 reforms to TSCA, Congress enhanced EPA’s authority to require submission of 

existing information and development of new information, including on products and workplace 

exposures.  Despite the major gaps identified below and others that EDF and other stakeholders 

have identified over the past 2.5 years, EPA made no effort whatsoever to use these authorities to 

obtain critical exposure information on 1,4-dioxane. 

 

A. Environment 

i. Dearth of environmental monitoring data 

 EPA states that “recent monitoring data on ambient surface water levels indicate 

relatively low levels” (p. 213) but never provides any data. 

 EPA states: “Limited sediment monitoring data for 1,4-dioxane that are available 

suggest that 1,4-dioxane is present in sediments” (pp. 131, 211).  But no such data 

are presented in the draft risk evaluation or the preceding problem formulation 

document.   

 

ii. Dearth of environmental fate data  

EPA appears to have identified only one study providing measured values for environmental fate 

and transport of 1,4-dioxane: a microcosm study on soil biodegradation (p. 44).  As a result, it 

relies on model estimate for all other fate and transport parameters. 
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iii. Dearth of ecotoxicity data 

The only ecotoxicity data EPA has is for aquatic organisms (fish, algae, water flea); it lacks any 

such data for soil- or sediment dwelling organisms or terrestrial or avian species.  Moreover, 

EPA has no aquatic chronic toxicity data except for fish.  These concerns are elaborated on in 

subsection iv immediately below.  Despite these major gaps, EPA repeatedly makes sweeping 

statements about the lack of any unreasonable risks to the environment as a whole (pp. 21, 156). 

 

iv. Available information on potential ecological hazards is insufficient to adequately 

evaluate risks. 

Information on potential ecological hazards in EPA’s draft risk evaluation is limited to aquatic 

organisms based on: two short-term acute toxicity studies for aquatic plants; three acute toxicity 

studies to aquatic invertebrates; and four acute toxicity studies for fish.  For chronic toxicity, 

EPA relied on two studies conducted on fish.  

 

EPA cannot fully and sufficiently evaluate the potential ecotoxicity of 1,4-dioxane on the basis 

of these studies alone.  EPA has not identified (or has ignored): 1) any study of toxicity to 

sediment-dwelling organisms, or 2) any studies of toxicity to terrestrial or avian organisms. 

Indeed, EPA notes this gap in the problem formulation for 1,4-dioxane on which it relies in the 

draft risk evaluation.  However, it simply assumes, with no explanation or support, that: “While 

no ecotoxicity studies were available for sediment organisms, the toxicity of 1,4-dioxane to 

sediment invertebrates is expected to be similar to the toxicity to aquatic invertebrates” (Problem 

Formulation, p. 42). 

 

EPA expanded on this assumption by concluding that “available hazard, fate and exposure 

characteristics (Sections 2.3.1 and 2.3.3) suggest that sediment organisms are not at risk from 

1,4-dioxane exposures” (Problem Formulation, p. 34). This statement is problematic because (i) 

there are no actual ecotoxicity data for sediment organisms (Problem Formulation, p. 34), and 

(ii) there are sufficient data to suggest that these organisms are being exposed to 1,4-dioxane 

through exposure to sediment pore water (Problem Formulation, p. 28 and Part I sec. 5.A.i.c.1) 

of these comments.)  

 

Additionally, EPA ignored the one study on terrestrial plants that it identified in its problem 

formulation (p. 34):  

 

In one study, lettuce (Actuca sativa) were exposed to 1,4-dioxane in a germination/root 

elongation toxicity test for 3-days.  An EC50 of 1,450 mg/L was reported for germination 

(Reynolds, 1989). 
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This single, short-term study is not sufficient to assess potential acute, let alone chronic, toxicity 

to terrestrial organisms that might be exposed to 1,4-dioxane through land-application of 

biosolids or sludge (see Part I sec. 5.A.i.c.2)) as well as through water sources. 

  

As a result of having such limited ecotoxicity data, EPA cannot possibly sufficiently evaluate the 

ecological hazards and risks of 1,4-dioxane present in environmental releases (including those 

that EPA has largely or entirely ignored (see Part I sec. 5.A.i.c, iv, v).  EPA also cannot evaluate 

relevant environmental hazards as required by 40 C.F.R. § 702.31(d)(3).   

 

In sum, EPA’s sweeping conclusion that 1,4-dioxane presents a low ecological hazard lacks 

substantial evidence in the record and does not reflect the best available science.  In addition, 

given that EPA could have reasonably required the submission or generation of this information 

during the development of this draft risk evaluation, EPA has failed to consider reasonably 

available information about these hazards. 

 

B. Human Health 

There was considerable discussion during the 1,4-dioxane SACC Meeting on the serious data 

gaps in the risk evaluation.  Among the many noted by the SACC are data gaps in dermal 

absorption data; extent of use of PPE and its efficacy; workplace monitoring data; exposures 

from certain conditions of use, like metal working; and data on central nervous system effects. 

One SACC member recommended that EPA use its authorities to gather additional data, or at 

least perform quantitative uncertainty analyses.  SACC members gave specific examples of data 

that EPA could acquire before finalizing the risk evaluation.  Among those were dermal 

absorption testing through use of NAMs and workplace exposure monitoring.  One member 

noted that EPA could go into facilities and acquire monitoring data within 30 days, using modern 

techniques.   

 

Below we provide further comment on some of the serious data gaps affecting EPA’s assessment 

of human health risks in its draft risk evaluation. 

 

i. Dearth of product/use concentration data  

 Open system functional fluids:  EPA claims it derived fluid concentrations from 

available SDSs (p. 62), but none of the relevant cited SDSs that are publicly 

accessible makes any mention of 1,4-dioxane as a constituent. 

 Spray foam application:  Only one of the several SDSs EPA cites for this use (p. 

68) makes any mention of 1,4-dioxane as a constituent, so EPA’s entire exposure 

analysis rests on this one source and value, precluding any ability to know 

whether EPA’s analysis is at all representative of a large industry that entails, by 

EPA’s estimate, nearly 180,000 workers (p. 68). 
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 EPA’s illegal decision to exclude exposures to 1,4-dioxane when present as a 

byproduct (see Part I sec. 2.A.) means it has failed to examine the concentrations 

of 1,4-dioxane in any consumer products.  It cannot be assumed that such 

concentrations and resulting exposures are infrequent or insignificant.  EDF 

located two recent reports from the Citizens Campaign for the Environment 

(CCE) that report on analyses of levels of 1,4-dioxane in consumer products that 

found detectable levels of 1-4,dioxane in dish soaps, laundry detergent, shampoos, 

and body washes, as well as a number of baby products.84  The group’s 2018 

report listed detectable levels of 1,4-dioxane in 23 out of 30 products tested, and 

its 2019 report analyzed 80 products and found that 65 of the products had 

detectable levels of 1,4-dioxane. 

 

ii. Limited, unrepresentative inhalation exposure data for workers 

 EPA’s sources of workplace exposure data are from selective, unrepresentative 

sources; lack critical detail on which processes, exposure sources and worker 

activities they represent; and are insufficient to understand the distribution of 

exposures in a given setting (pp. 55, 57, 60, 62, 65, 67, 69-74, 146-7). 

 Industrial uses:  EPA lumps together a highly diverse set of uses as “industrial 

uses” (p. 58).  They encompass a huge array of sectors, from textiles to 

agricultural chemicals to pharmaceuticals, and very different functional uses, 

from solvent to catalyst to intermediate to wetting agent.  EPA asserts without 

providing any support that all such operations “are expected” to be similar.  

EPA’s only source of worker exposure data for this broad swath of uses is an EU 

risk assessment that looked only at the pharma sector and use as a solvent (p. 59).  

That source provided no detail as to how the data were calculated or what 

percentile they represent. 

 Open system functional fluids:  EPA’s cited source (Burton and Driscoll 1997) is 

a NIOSH site report motivated by worker concern over fungi- and bacteria- 

contaminated synthetic metal–working fluids (MWF).  It entailed no direct 

measurements of 1,4-dioxane, only synthetic MWF and it is not clear the fluids at 

this site even contained the chemical (p 61). 

                                                 
84 Citizens Campaign for the Environment, Shopping Safe: The 2018 Consumer Shopping Guide 

Protecting Your Household from 1,4-dioxane Exposure (2018), 

https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5c70869924a694a5a159cefe

/1550878371100/DioxaneShoppersGuide.pdf; and Citizens Campaign for the Environment, 

Shopping Safe: The 2019 Consumer Shopping Guide Protecting Your Household from 1,4-

dioxane Exposure (2019), 

https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5c9a8745ee6eb01dd7c77d5e

/1553631051532/FINAL319_+The+2019+Consumer+Shopping+Guide+.pdf.  

https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5c70869924a694a5a159cefe/1550878371100/DioxaneShoppersGuide.pdf
https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5c70869924a694a5a159cefe/1550878371100/DioxaneShoppersGuide.pdf
https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5c9a8745ee6eb01dd7c77d5e/1553631051532/FINAL319_+The+2019+Consumer+Shopping+Guide+.pdf
https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5c9a8745ee6eb01dd7c77d5e/1553631051532/FINAL319_+The+2019+Consumer+Shopping+Guide+.pdf
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 Spray foam application:  EPA lacks any monitoring data (pp. 67-68, Table 3-17).  

EPA says it estimated values using an EPA exposure scenario document (USEPA 

2018a) that is not publicly accessible (p. 68).  EPA also employed modeling that it 

asserts is “conservative” because it assumes activities take place “indoors, without 

engineering controls, and in an open-system environment where vapors freely 

escape.”  Yet all of these conditions may well characterize spray foam 

application, which takes place in myriad houses and other buildings 

 Printing inks: EPA’s analysis of worker exposure to printing inks is based on a 

single air sample reported in a 2016 paper; despite the fact that the authors and 

other researchers note that the concentration could well be an underestimate (p. 

70), EPA asserts it is likely an overestimate (p. 71). 

 

iii. Failure to adequately consider other authoritative sources of workplace inhalation 

exposure data 

a. EPA references OSHA monitoring data, but does not incorporate them into its 

exposure assessment. 

 EPA’s 1,4-dioxane Problem Formulation refers to OSHA data collected between 

2002 and 2016 as “key data.”85 

 However, EPA inappropriately excludes these data due merely to challenges it 

experienced in downloading the data from OSHA’s online platform.  The data 

received a score of only 8 for Applicability because, according to EPA: “Looks 

like it should be an excel file with exposure data, but it’s all smooshed together in 

a text file and not useful.”  That low score pulled the overall score assigned to the 

OSHA data into the Unacceptable range.86  (see Part I sec. 8.C. in these comments 

for more discussion) 

 Our own search of the OSHA Chemical Exposure Health Data yielded 475 air 

samples for 1,4-dioxane between 1987-2012.87  The OSHA PEL for 1,4-dioxane 

                                                 
85 U.S. EPA, Problem Formulation of the Risk Evaluation for 1,4-Dioxane CASRN: 123-91-1 at 

pp. 30, 69 (May 2018), https://www.epa.gov/sites/production/files/2018-06/documents/14-

dioxane_problem_formulation_5-31-18.pdf.  
86 U.S. EPA, Risk Evaluation for 1,4-Dioxane Systematic Review Supplemental File: Data 

Quality Evaluation of Environmental Releases and Occupational Exposure Data at p. 105 (June 

2019), https://www.epa.gov/sites/production/files/2019-06/documents/4_14-d_supplemental_-

_data_quality_evaluation_environmental_release_and_occupational_exposure_06272019.pdf.  
87 SAMPLE DATA SEARCH RESULT, 

https://www.osha.gov/pls/samp/sampling_search.search?establishment=&city=&state=--

&zip=&startyear=&endyear=&sic=&naics=&substance=dioxane&imis=&beginresult=&endresu

lt=&p_start=120&p_finish=140&p_sort=&p_desc=asc&p_direction=Prev&p_show=20 (last 

visited Jul. 19, 2019). 

https://www.osha.gov/pls/samp/sampling_search.search?establishment=&city=&state=--&zip=&startyear=&endyear=&sic=&naics=&substance=dioxane&imis=&beginresult=&endresult=&p_start=120&p_finish=140&p_sort=&p_desc=asc&p_direction=Prev&p_show=20
https://www.epa.gov/sites/production/files/2018-06/documents/14-dioxane_problem_formulation_5-31-18.pdf
https://www.epa.gov/sites/production/files/2018-06/documents/14-dioxane_problem_formulation_5-31-18.pdf
https://www.epa.gov/sites/production/files/2019-06/documents/4_14-d_supplemental_-_data_quality_evaluation_environmental_release_and_occupational_exposure_06272019.pdf
https://www.epa.gov/sites/production/files/2019-06/documents/4_14-d_supplemental_-_data_quality_evaluation_environmental_release_and_occupational_exposure_06272019.pdf
https://www.osha.gov/pls/samp/sampling_search.search?establishment=&city=&state=--&zip=&startyear=&endyear=&sic=&naics=&substance=dioxane&imis=&beginresult=&endresult=&p_start=120&p_finish=140&p_sort=&p_desc=asc&p_direction=Prev&p_show=20
https://www.osha.gov/pls/samp/sampling_search.search?establishment=&city=&state=--&zip=&startyear=&endyear=&sic=&naics=&substance=dioxane&imis=&beginresult=&endresult=&p_start=120&p_finish=140&p_sort=&p_desc=asc&p_direction=Prev&p_show=20
https://www.osha.gov/pls/samp/sampling_search.search?establishment=&city=&state=--&zip=&startyear=&endyear=&sic=&naics=&substance=dioxane&imis=&beginresult=&endresult=&p_start=120&p_finish=140&p_sort=&p_desc=asc&p_direction=Prev&p_show=20


 

 

52 

 

of 100 ppm (8-hour, TWA) was last updated in 1989 (p. 194), so workplace 

monitoring data after 1989 are likely relevant. 

 

b. EPA has excluded relevant data from the 2002 EU Risk Assessment:88 

 For Industrial Uses, EPA excludes the highest exposure point (184 mg/m3) from 

the 2002 EU Risk Assessment, asserting but not adequately explaining why it 

considers the value “is likely an outlier” (p. 264). 

 While it does not appear that EPA assessed cleaning agents and paint as end uses 

of 1,4-dioxane at all, the EU Risk Assessment did so and found the chemical’s use 

as a cleaning agent, in particular, to be a significant exposure source: 

o For 6-8-hour exposure, the EU Risk Assessment found the reasonable 

worst case to be 50 mg/m3 and the typical concentration to be 15 mg/m3, 

which are considerably higher than the Central Tendency ADCs and High-

end ADCs EPA relies on for all of its exposure scenarios (see Table 5-5 on 

p. 137). 

o “Repeated-dose toxicity and carcinogenicity after combined (i.e. 

respiratory and dermal) exposure at the workplace cannot be excluded for 

the scenario ‘formulation’ and the subscenario ‘use in cleaning agents.’”89 

 

By excluding these data sources from its analysis, EPA has failed to consider reasonably 

available information in violation of TSCA § 26(k).   

 

iv. Reliance on extremely limited industry workplace inhalation data from a single site 

For its Manufacturing scenario, EPA chose to use only data it received from BASF, comprised of 

just 30 samples from a single manufacturing site in Zachary, Louisiana, which closed in 2018.  

In doing so, EPA has assumed these data to be representative of all U.S. manufacturing (see pp. 

254-257). 

 

● While the 2016 BASF data are summarized in Appendix G, EPA does not provide access 

to the original source; no link is provided in the HERO entry for this source. 

● Further, EPA makes several assumptions about these data, which appear not to have been 

confirmed with BASF.  While EPA first states: “Occupational exposures to 1,4-dioxane 

during manufacturing were estimated by evaluating full-shift, personal breathing zone 

(PBZ) monitoring data obtained by BASF during internal industrial hygiene (IH) 

studies,” (p. 54), it later states: 

                                                 
88 European Chemicals Bureau, European Union Risk Assessment Report: 1,4-dioxane (2002), 

https://echa.europa.eu/documents/10162/a4e83a6a-c421-4243-a8df-3e84893082aa.  
89 Id. at 99. 

https://echa.europa.eu/documents/10162/a4e83a6a-c421-4243-a8df-3e84893082aa
https://echa.europa.eu/documents/10162/a4e83a6a-c421-4243-a8df-3e84893082aa


 

 

53 

 

○ “EPA assumed that the 2016 BASF data are PBZ measurements relevant to 

worker activities and are also 8-hour TWA measurements” (p. 55, emphasis 

added), and 

○ “EPA assumed that these monitoring data were originated via PBZ 

measurements” (p. 254, emphasis added). 

● These data have other serious limitations, as EPA acknowledges: “The data sets used 

mostly lacked specific descriptions of worker tasks, exposure sources, and possible 

engineering controls to provide context” (p. 55). 

● EPA scored the 2016 BASF and 2017 BASF data as 1.3 and 1.7, respectively, in its 

systematic review.90  Several questions arise: 

○ 2016 BASF data: Why did EPA assign a score of 1 to “Sample Size” and included 

a note indicating “Representative sample size,” when the data set comprised only 

28 samples from a single site? In the draft risk evaluation itself EPA 

acknowledges that these data are unlikely to be representative: “It is uncertain to 

what extent the limited monitoring data used to estimate inhalation exposures for 

this scenario that could be representative of occupational exposures in other 

manufacturing facilities of 1,4-dioxane”  (p. 55). 

○ 2017 BASF data: Why did EPA assign a score of 2 to “Sample Size,” when the 

data set comprised only four data points from a single site? 

 

v. Lack of dermal exposure data 

EPA has no data on dermal exposures or dermal absorption in humans.  Instead – as the basis for 

its entire evaluation of dermal risks – EPA heavily relies on Bronaugh, 1982 (see p. 76 for the 

first of many citations to this source), which apparently reported the results of an in vitro assay 

using excised human skin.   

 

EDF has serious concerns with EPA’s reliance on Bronaugh, 1982.  As indicated in HERO,91 this 

source is a chapter of a book about cosmetics. However, it has not been made publicly available 

by EPA. EDF requested on July 10th, 2019, that EPA provide the source but the Agency has not 

done so.  After several unsuccessful follow-up requests, EDF purchased the book.   

 

Upon reading the book chapter, it became immediately clear that Bronaugh, 1982 is a secondary 

source, and cites data from studies without providing sufficient description of their methodology 

                                                 
90 U.S. EPA, Risk Evaluation for 1,4-Dioxane Systematic Review Supplemental File: Data 

Quality Evaluation of Environmental Releases and Occupational Exposure Data at pp. 124-25 

(June 2019), https://www.epa.gov/sites/production/files/2019-06/documents/4_14-

d_supplemental_-

_data_quality_evaluation_environmental_release_and_occupational_exposure_06272019.pdf.  
91 https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/196146. 

https://www.epa.gov/sites/production/files/2019-06/documents/4_14-d_supplemental_-_data_quality_evaluation_environmental_release_and_occupational_exposure_06272019.pdf
https://www.epa.gov/sites/production/files/2019-06/documents/4_14-d_supplemental_-_data_quality_evaluation_environmental_release_and_occupational_exposure_06272019.pdf
https://www.epa.gov/sites/production/files/2019-06/documents/4_14-d_supplemental_-_data_quality_evaluation_environmental_release_and_occupational_exposure_06272019.pdf
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/196146
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and other details.  Bronaugh provides the following citation for the skin penetration values on 

which EPA relies, which is not to a published paper but rather to a meeting abstract:  

 

Reference 3.  Bronaugh, R. L., Congdon, E. R., Stadtmauer, E. A., and 

Scheuplein, R.J.: Percutaneous absorption of 1,4-dioxane through excised human 

skin, Soc. Toxicol. Abstracts, March 1980, p. 49. 

EDF attempted to determine whether the abstract was part of a published study by searching 

online using the reference above, without success.  Thus, it appears that data on which EPA is 

relying is drawn from only an abstract submitted to a meeting, and any underlying study – if one 

exists at all – that appears to be unpublished and not peer reviewed.  Further, it seems very 

unlikely that EPA itself has more than the book chapter, i.e., the original study. 

   

Given all this, it is highly concerning that EPA not only relied so heavily on this source, but did 

not apply its systematic review approach to evaluate its quality.  Had it done so, the source likely 

would not have scored well. 

 

Of note, EPA reported that the dermal exposure to 1,4 dioxane in this experiment only lasted for 

205 minutes (p. 83), rather than the standard 8- or 24-hour exposure period.  As such, the study 

may have underestimated absorption because the experimental conditions would not have 

reached and reflected a steady state. 

 

Furthermore, during the July 30th SACC meeting on 1,4-dioxane, one of the panel members, an 

expert on dermal exposure assessment, pointed to a number of concerns with a separate aspect of 

the same study described in the book chapter.  It is unclear to EDF whether or how the results 

reported from that study, which indicates that 1,4-dioxane readily evaporates (90% evaporation), 

are incorporated into the draft risk evaluation.  However, the SACC panel member raised two 

concerns with the experiment: 

 

1. It used wax paper as the substrate, which is an inappropriate surrogate for skin. While 

the chemical may readily evaporate from wax paper, it is likely that some of the 

chemical will be absorbed into skin.   

2. The test may well have taken place in a fume hood, which would result in an 

overestimation of the extent and rate of evaporation due to elevated air flow 

conditions in the hood.  

 

The 90% evaporation rate reported by this study differs greatly from the 14% and 22% 

evaporation rates from the Kasting and Miller (2006) framework.  These limitations further 

compromise our confidence in the Bronaugh book chapter.  
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EPA also relies on Marzulli et al., 1981, which examined absorption in adult rhesus monkeys.  

Yet, even beyond the differences between species, the vehicles employed in this study as a 

carrier for the chemical were methanol and skin lotion, and it is not clear how representative they 

are of absorption under the conditions of use relevant to this risk evaluation.  Moreover, the 

authors describe their results as providing only “crude estimates.” 

 

In addition to relying on these questionable studies, EPA appears to have ignored other relevant 

dermal absorption data.  A 2013 study conducted by Dennerlein et al. assessed the dermal 

absorption of three industrial chemicals, including 1,4-dioxane following a four-hour 

exposure.92  While the study also had a short exposure period, the authors found that 1,4-dioxane 

had the highest percutaneous penetration when compared to the other two chemicals analyzed 

(anisole and cyclohexanone), with a penetration of 2,868.2 µg per 0.64 cm2 of skin over four 

hours of exposure93 and mean flux of 1,116.8–1,483.4 μg per cm2 of skin per hour.  It does not 

appear that EPA identified, evaluated or utilized this study, as it is not referenced in either the 

draft risk evaluation or the Systematic Review Supplemental File.  EPA’s failure to identify this 

recent study suggests deficiencies in the systematic review process.  

EPA argues that “only a fraction” of 1,4-dioxane on the skin will be absorbed due to its rapid 

evaporation (p. 75).  To the extent this is the case, EPA does not appear to have accounted for the 

resulting inhalation exposure – or the potential for combined exposure pathways (see below - 

Failure to consider combined exposure pathways for workers) – to such a dermally exposed 

worker.  Elsewhere in its draft, EPA notes that “if in aqueous solution, evaporation may be less 

likely” (p. 150); but it is not at all clear whether or how EPA factored variable rates of 

evaporation into its analysis of different conditions of use.   

 

In the absence of any actual monitoring data, EPA is forced to make yet more assumptions to 

estimate dose.  For example, EPA assumes, without any explanation or substantiation, that 

workers will experience only “one exposure event (applied dose) per work day” (p. 76).  (Of 

note, one of the SACC panel members expressed that this assumption seemed “too optimistic” 

and “not conservative.”)  As highlighted above, all of the Agency’s arguments remain 

speculative, at best, given the dearth of actual dermal exposure data on 1,4-dioxane.  EPA could 

have easily filled these data gaps using its testing authority.  One of the SACC panel members 

noted, for example, that EPA could still quickly and inexpensively acquire dermal exposure data, 

including through the use of appropriate NAMs (kinetic absorption through skin).  

 

                                                 
92 Kathrin Dennerlein, et al., Studies on percutaneous penetration of chemicals – Impact of 

storage conditions for excised human skin, 27:2 TOXICOLOGY IN VITRO 708-13 (2013), 

https://www.ncbi.nlm.nih.gov/pubmed/23219852.  
93 Bronaugh, 1982 used a 205-minute exposure, equivalent to 3.4 hours. 

https://www.ncbi.nlm.nih.gov/pubmed/23219852
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vi. Lack of data on glove use and efficacy  

As noted by several SACC panel members, EPA does not appear to have any actual data on 

glove use, such as types used and frequency of use.  Use of gloves is likely very context-specific.  

For example, one SACC member noted that it may be less likely for a worker to use gloves if 

1,4-dioxane is diluted in a solution; in this case, evaporation would be slower and absorption 

would be modified by other constituents in the solution, leading to potentially higher dermal 

doses.   

 

EPA also does not appear to have any data on the efficacy of gloves when they are used.  While 

EPA notes some of the ways in which glove use can actually increase skin exposure through 

occlusion (Appendix G, section G.7.3, p. 292), the agency simply assumes fixed protection 

factors (PFs) of 5x, 10x, and 20x, which do not appear to be supported by any empirical data 

reflecting the complexities of gloves and glove use in the real world.  (see further discussion in 

Part I sec. 7.E.) 

 

vii. Dearth of dermal toxicity data 

EPA has identified no acute or repeated dose, short-term, subchronic, or chronic studies that 

examined toxicity via dermal exposure (pp. 85, 90).  As a result it relied on extrapolation from 

oral and inhalation toxicity studies; we discuss in Part I sec. 5.B.vi. of these comments the many 

concerns raised by this approach.  

 

viii. Lack of reproductive/developmental/neuro/immuno toxicity data 

The only current available developmental toxicity study is Giavini et al 1985 (p. 87), a short-

term study that evaluated toxicity by the oral route of exposure.  The figure below, from the 2012 

ATSDR ToxProfile of 1,4-dioxane,94 clearly shows the database deficiencies for reproductive, 

developmental, neurological, and immunological endpoints through one or more routes of 

exposure.  However, the Agency has made no effort to use its authority to fill these data gaps.  

By failing to fill these gaps, EPA violates its duty to evaluate relevant human hazards under 40 

C.F.R. § 702.31(d)(3).   

                                                 
94 Agency for Toxic Substances & Disease Registry, Toxicological Profile for 1,4 Dioxane at p. 

139 (Apr. 2012), https://www.atsdr.cdc.gov/toxprofiles/tp187.pdf.  

https://www.atsdr.cdc.gov/toxprofiles/tp187.pdf
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5. Analytic gaps/deficiencies 

In this section, we identify numerous instances of EPA failing to consider available information 

or engaging in irrational analyses.  In the process, EPA violates its duties to rely on the “best 

available science” (TSCA section 26(h)) and to consider all “reasonably available information” 

on hazards and exposures (TSCA section 26(k)).  EPA’s analyses are also arbitrary and 

capricious because they fail to consider important aspects of the problem and adopt conclusions 

that run counter to the evidence before the agency.   

 

A. Environment 

i. Disregard of environmental monitoring data led to an overreliance on predictive 

modeling.  

a. Models are predictions and subject to uncertainty and variability, which must be 

considered and presented along with conclusions. 

In the Environmental Fate and Transport section of its draft risk evaluation, EPA identified and 

evaluated four sources of data through its systematic review process95—in addition to 

“reasonably available information source[s] to determine environmental fate and transport” that 

were “not subject” to systematic review evaluation:  two handbooks on predictive modeling of 

physico-chemical properties; EpiSuite; and a peer-reviewed study conducted in 2001 on the 

applicability of Amycolata sp. CB1190 (a bacterium) for bioremediation.   

                                                 
95 U.S. EPA, Risk Evaluation for 1,4-Dioxane, Systematic Review Supplemental File: Data 

Quality Evaluation of Environmental Fate and Transport Studies, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0004 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0004
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EPA’s disregard of empirical data on the fate and transport of 1,4-dioxane in the environment (p. 

43) led EPA to rely on a “qualitative assessment of the physical-chemical properties and fate of 

1,4-dioxane in the environment for sediment and land-applied biosolids” (p. 20) and a screening-

level assessment of risks to aquatic organisms (p. 148). 

 

While models based on physico-chemical properties of chemicals can be useful for preliminary 

assessments of both hazard and exposure, they are inappropriate for assessing risk without a 

corresponding and supportive uncertainty analysis.  This is because deviations in model 

assumptions can lead to high variability and error propagation in the model prediction.96   For 

example, in the 2015 Work Plan Chemical Problem Formulation and Initial Assessment for 1,4-

dioxane, the fugacity model in EpiSuite predicted that 1,4-dioxane would preferentially partition 

to soil (up to 56%).97  This is in contrast to the conclusions of other risk assessments of 1,4-

dioxane98 — and to the conclusions in this draft risk evaluation, which are that “1,4-dioxane is 

not likely to accumulate in wastewater biosolids, sediment, soil, or biota, and is expected to 

largely remain in aqueous phases ***” (p. 46).   

 

The variability in this model output (as predicted by the same program, for the same risk 

evaluation, conducted by the same Agency) speaks to the sensitivity of predictive modeling to 

underlying assumptions and inputs, which must be quantified prior to drawing conclusions about 

the lack of exposure or risk in the risk evaluation.  The Guiding Principles for Monte Carlo 

Analysis,99 describes, generally, a framework and the principles for characterizing uncertainty 

and variability in risk assessment.  This document was developed in recognition of “[t]he 

importance of adequately characterizing variability and uncertainty in fate, transport, exposure 

and dose-response assessments for human health and ecological risk assessments,” which “has 

been emphasized in several U.S. Environmental Protection Agency (EPA) documents and 

activities.”100  

                                                 
96 Matthew MacLeod, et al., Evaluating and expressing the propagation of uncertainty in 

chemical fate and bioaccumulation models, 21(4) ENVTL. TOXICOLOGY & CHEMISTRY 700–709 

(2002), 10.1002/etc.5620210403. 
97 U.S. EPA, TSCA Work Plan Chemical Problem Formulation and Initial Assessment p. 20 

(2015), https://www.epa.gov/sites/production/files/2017-

06/documents/14_dioxane_problem_formulation_and_intial_assessment.pdf.  
98 ECHA, Risk Assessment Report: 1,4-dioxane at p. 21 (2002), 

https://echa.europa.eu/documents/10162/a4e83a6a-c421-4243-a8df-3e84893082aa; ATSDR, 

Toxicological Profile For 1,4-Dioxane at p. 166 (2012), 

https://www.atsdr.cdc.gov/toxprofiles/tp187.pdf.  
99 U.S. EPA, Guiding Principles for Monte Carlo Analysis (1997), 

https://www.epa.gov/sites/production/files/2014-11/documents/montecar.pdf. 
100 GUIDING PRINCIPLES FOR MONTE CARLO ANALYSIS, https://www.epa.gov/risk/guiding-

principles-monte-carlo-analysis (last visited Aug. 20, 2019). 

https://doi.org/10.1002/etc.5620210403
https://www.epa.gov/sites/production/files/2017-06/documents/14_dioxane_problem_formulation_and_intial_assessment.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/14_dioxane_problem_formulation_and_intial_assessment.pdf
https://echa.europa.eu/documents/10162/a4e83a6a-c421-4243-a8df-3e84893082aa
https://www.atsdr.cdc.gov/toxprofiles/tp187.pdf
https://www.epa.gov/sites/production/files/2014-11/documents/montecar.pdf
https://www.epa.gov/risk/guiding-principles-monte-carlo-analysis
https://www.epa.gov/risk/guiding-principles-monte-carlo-analysis
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Specifically, predictive modeling of soil partitioning is heavily dependent on one physico-

chemical value—the organic carbon to water partition coefficient (KOC).  This value has itself 

has been estimated, not measured, for 1,4-dioxane (pp. 45, 212).101  Furthermore, KOC values are 

known to vary by much as 50 percent, depending on how they are estimated, including the 

properties of the soil used in testing or assumed.102  

 

For this draft risk evaluation, EPA reported two estimated KOC values (0.4 and 1.23, reported as 

logKOC or 2.5 and 17 L/kg, respectively) (p. 45, tbl. 3.1).  These values differ by nearly seven-

fold.  Rather than completing an analysis on how this variability may affect the uncertainty in the 

outputs from its predictive model, the Agency instead simply used the lower, less conservative 

value, and on that basis concluded that “1,4-Dioxane is not expected to adsorb to soil and 

sediment due to its low partitioning to organic matter (estimated log KOC = 0.4)” (p. 212).  

 

Considering uncertainty and variability in these models is important in this context because EPA 

used this conclusion to justify both 1) eliminating all environmental pathways from being 

analyzed in the Draft Risk Assessment, other than “ambient water exposure to aquatic 

vertebrates, invertebrates and aquatic plants, sediment and land-applied biosolids,” (Problem 

Formulation, p. 41) and 2) deciding it need not conduct any further analysis of the pathways it 

did retain in the risk evaluation.  It did so without including any uncertainty analysis to 

understand the confidence that can be put into the models on which it relied.   

 

EPA’s failure to address the uncertainty or variability underlying its entire aquatic exposure 

analysis is arbitrary because EPA has “entirely failed to consider an important aspect of the 

problem.” Motor Vehicle Mfrs. Ass’n v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983).  

EPA’s environmental risk characterization also fails to account for uncertainty and variability as 

required by 40 C.F.R. § 702.43(b)(1).  EPA has not integrated the information about uncertainty 

and variability into an overall characterization of the impact of uncertainty and variability on 

estimated risks.  See id.   

 

b. EPA ignored relevant, reasonably available environmental data that could be 

used to support, or in place of, model predictions. 

EDF has discussed elsewhere in these comments EPA’s failure to identify and incorporate into 

its analysis 1,4-dioxane data from the Third Unregulated Contaminant Monitoring Rule 

                                                 
101 See also MACKAY D, HANDBOOK OF PHYSICAL-CHEMICAL PROPERTIES AND ENVIRONMENTAL 

FATE FOR ORGANIC CHEMICALS p. 2310 (2d ed. 2006) (“Sorption Partition Coefficient, log KOC: 

1.23 (soil, estimated-KOW, Lyman et al. 1982). 
102 See, e.g., Lawrence A. LeBlanc, et al., Occurrence, Distribution and Transport of Pesticides, 

Trace Elements and Selected Inorganic Constituents into the Salton Sea Basin, California, 

2001−2002, USGS p. 31 (2004), https://pubs.usgs.gov/sir/2004/5117/. 

https://pubs.usgs.gov/sir/2004/5117/
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(“UCMR3”) (see Part I sec. 5.A.iv) and 1,4-dioxane’s presence in groundwater (see Part I sec. 

5.A.v).  In this section we discuss two additional relevant data sources EPA has also ignored that 

could support model predictions or be used to identify environmental exposure. 

 

1) Site investigation reports that delineate 1,4-dioxane impact and predict its fate 

and transport. 

There are important circumstances under which fugacity models cannot accurately predict fate 

and transport of a chemical such as 1,4-dioxane without empirical data or more extensive 

modeling.  For example, depending on groundwater flow and hydrostatic conditions, there is 

some evidence that 1,4-dioxane when present in water as a contaminant can effectively be stored 

in place in the pore water and will persist there.103  This is consistent with the conclusion in the 

ATSDR Toxicological Profile that “1,4-Dioxane is expected to persist in both water and soil.”104   

 

When chemicals persist in the environment, the chance for long-term exposure to human and 

ecological receptors increases.  

 

EPA chose not to evaluate 272 on-topic studies it had identified as relevant to analyzing aquatic 

exposure because “EPA determined that no environmental pathways would be further analyzed (p. 

213). Yet given potential model uncertainties, variabilities, and limitations, EPA still lacks – and 

needs – an empirical basis to draw sound conclusions about the chemical’s environmental fate 

and transport.  Another potential source of empirical data EPA also did not evaluate are site 

investigation reports,105 which evaluate 1,4-dioxane’s presence in the environment—primarily 

under corrective action programs—and would provide EPA with a more complete understanding 

of the actual fate and transport of 1,4-dioxane. 

 

These site investigation reports are “reasonably available information” that EPA was required to 

consider in conducting a risk evaluation under TSCA.  15 U.S.C. § 2625(k).  EPA’s failure to 

consider these reports is contrary to TSCA, and arbitrary and capricious.  Similarly, EPA’s 

exclusion of 272 on-topic studies regarding aquatic exposure violate EPA’s duty to consider 

reasonably available information and is arbitrary and capricious.   

 

                                                 
103 U.S. EPA, Office of Solid Waste & Emergency Response, Treatment Technologies for 1,4-

Dioxane: Fundamentals and Field Applications (Dec. 2006), https://clu-

in.org/download/remed/542r06009.pdf.  
104 Id. at p. 182. 
105 See, e.g., David T. Adamson, et al., A Multisite Survey To Identify the Scale of the 1,4-

Dioxane Problem at Contaminated Groundwater Sites, 1(5) ENVTL. SCIENCE & TECHNOLOGY 

LETTERS 254–258 (2014), 10.1021/ez500092u; 1,4-DIOXANE: SITE CHARACTERIZATION AND 

ANALYTICAL METHODS, https://clu-in.org/contaminantfocus/default.focus/sec/14-

dioxane/cat/site_characterization_and_analytical_methods/ (last visited Aug. 9, 2019).  

https://clu-in.org/download/remed/542r06009.pdf
https://clu-in.org/download/remed/542r06009.pdf
https://doi.org/10.1021/ez500092u
https://clu-in.org/contaminantfocus/default.focus/sec/14-dioxane/cat/site_characterization_and_analytical_methods/
https://clu-in.org/contaminantfocus/default.focus/sec/14-dioxane/cat/site_characterization_and_analytical_methods/
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2) STORET non-detection data points based on elevated method detection limits 

cannot be disregarded.  

In its assessment of aquatic environmental exposures, EPA reviewed the STOrage and RETreival 

(STORET) and National Water Information System (NWIS) for the past ten years (p. 46).  These 

data, along with E-FAST model outputs (0.006 μg/L to 11,500 μg/L) (pp. 46, 223), were 

compared against calculated acute and chronic aquatic concentrations of concern (COC, 247,200 

μg/L and 14,500 μg/L, respectively).  According to its review of surface water data reported to 

STORET and NWIS, EPA found that there was a “detection rate of approximately 6% for this 

media, with detections ranging from 0.568 to 100 μg/L.”  However, the range EPA cites 

discarded analytical sample values with extremely high method detection limits (MDLs) in these 

databases.  

 

MDLs describe the concentration below which the analytical lab cannot confidently measure and 

determine if the analyte concentration is greater than zero.  Our review of the STORET and 

NWIS data between the years 2009-2019106 revealed that there were 59 samples with MDLs 

greater than 100 ug/L.  Of these, 34 were from surface water samples, some of which had MDLs 

as high as 28,000 ug/L—nearly double the chronic aquatic COC.  EPA discarded all of these 

values – even though the “true” concentration of these surface water samples may be well above 

its chronic COCs for aquatic organisms.   

 

Estimates of surface water concentrations of 1,4-dioxane must take MDLs, as well as other data 

sampling and quality concerns, into account when considering potential exposure.  These data 

are “reasonably available information” that EPA was required to consider in conducting its risk 

evaluation for 1,4-dioxane.  15 U.S.C. § 2625(k).  EPA’s failure to consider these data is 

contrary to TSCA, and arbitrary and capricious. EPA has also failed to comply with 40 C.F.R. 

§ 702.43(b)(2)’s requirement that EPA include a “discussion of data quality (e.g., reliability, 

relevance, and whether methods employed to generate the information and reasonable for and 

consistent with the intended use of the information), as well as assumptions used.”  Id.   

 

c. EPA cannot ignore relevant environmental exposures pathways based on low 

partitioning to organic compounds  

Even if EPA’s conclusion that 1,4-dioxane has “low sorption to soil, sediment, and suspended 

solids” (p. 45) is correct, it still cannot be assumed that, just because 1,4-dioxiane does not 

partition strongly to organic material, there is no pathway for exposure via sediment or land-

applied biosolids. The empirical fact that 1,4-dioxane is present in these environments must be 

considered. 

                                                 
106 WATER QUALITY DATA, 

https://www.waterqualitydata.us/portal/#sampleMedia=Other&characteristicName=1%2C4-

Dioxane&startDateLo=01-01-2009&mimeType=csv (last visited Aug. 9, 2019).  

https://www.waterqualitydata.us/portal/#sampleMedia=Other&characteristicName=1%2C4-Dioxane&startDateLo=01-01-2009&mimeType=csv
https://www.waterqualitydata.us/portal/#sampleMedia=Other&characteristicName=1%2C4-Dioxane&startDateLo=01-01-2009&mimeType=csv
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1) Sediment exposure pathways  

Sediment-dwelling organisms often live in or are in contact with the pore water of sediment 

systems.  Due to the fact that some of these organisms exist in the interstitial spaces in sediment 

and sand, they are even termed “interstitial fauna,”107 and pore water can be a key route of 

exposure to these organisms.108  In fact, partitioning from pore water to sediment has been shown 

to decrease the bioavailability of certain contaminants of concern to benthic organisms—

meaning, the higher the concentration of the contaminant in the pore water, the more likely it is 

to cause toxicological effects.109  Therefore, EPA cannot ignore an exposure pathway for 

sediment-dwelling organisms. 

 

2) Land application of biosolids 

EPA’s conclusion in the draft risk evaluation that exposures to 1,4-dioxane from biosolids are 

negligible is faulty for two reasons:  (i) It is difficult to assess the environmental impact from 

land-applied biosolids without a mass balance; and (ii) EPA’s assumption that land-applied 

biosolids are only generated through wastewater treatment plants (WWTP) is incorrect. 

 

a) It is difficult to assess the environmental impact from land-applied 

biosolids without accounting for what is in the wastewater.  

In its cursory analysis of exposure via biosolids, EPA asserted that “the exposures to surface 

water from biosolids are estimated to be low” (p. 131, 212).  EPA also assumed, with no 

explanation, that 1,4-dioxane “is not likely to accumulate in wastewater biosolids ***”  (p. 45).  

According to EPA, biosolids from WWTPs are between 70-95% water, which EPA assumes has 

the same concentration of 1,4-dioxane as is in the wastewater.  This concentration can potentially 

be significant, as industrial wastewater can be directly or indirectly discharged into sewers or 

WWTPs.110  While water associated with biosolids only represents 2% of the total wastewater 

treated by the facility, some WWTPs in the United States treat hundreds of millions of gallons of 

                                                 
107 Tom M. Fenchel, The Ecology of Micro-and Meiobenthos, 9 ANNUAL REVIEW OF ECOLOGY & 

SYSTEMATICS 99–121 (1978), 

https://www.annualreviews.org/doi/abs/10.1146/annurev.es.09.110178.000531.  
108 See, e.g., Peter M. Chapman, et al., Pore water testing and analysis: the good, the bad, and 

the ugly, 44(5) MARINE POLLUTION BULLETIN 359–366 (2002), 10.1016/S0025-326X(01)00243-

0. 
109 Martin T.K. Tsui &  L.M. Chu, Comparative Toxicity of Glyphosate-Based Herbicides: 

Aqueous and Sediment Porewater Exposures, 46:3 ARCHIVES ENVTL. CONTAMINATION & 

TOXICOL. 316-23 (2004), http://link.springer.com/10.1007/s00244-003-2307-3. 
110 Amie C. McElroy, et al., 1,4-Dioxane in drinking water: emerging for 40 years and still 

unregulated, 7 CURRENT OPINION IN ENVTL. SCIENCE & HEALTH 117–125 (2019), 

https://www.sciencedirect.com/science/article/pii/S2468584418300485?via%3Dihub.  

https://www.annualreviews.org/doi/abs/10.1146/annurev.es.09.110178.000531
https://doi.org/10.1016/S0025-326X(01)00243-0
https://doi.org/10.1016/S0025-326X(01)00243-0
http://link.springer.com/10.1007/s00244-003-2307-3
https://www.sciencedirect.com/science/article/pii/S2468584418300485?via%3Dihub
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wastewater daily.111  While 2% may seem insignificant, 2% of say, 300 million gallons, is 6 

million gallons of water potentially associated with land-applied biosolids generated daily.  

Furthermore, this biosolids-associated water is applied directly to land where it will likely 

migrate either to surface water via runoff or infiltrate—largely undiluted—to groundwater.  To 

accurately assess impacts to the environment from land-applied biosolids, a total accounting of 

the 1,4-dioxane in the biosolids should be developed, not simply dismissed completely because it 

represents a small portion of potentially larger whole. 

  

b) EPA's assumption that land-applied biosolids are only generated through 

WWTP facilities is incorrect. 

Biosolids or sludge generated from manufacturing facilities have the potential to have extremely 

high concentrations of 1,4-dioxane, due to the high concentration in the associated wastewater 

stream.  Publicly available data demonstrate 1,4-dioxane is present in biosolids, and that the 

levels are not low.  An analysis conducted by Policy Watch found that 1,4-dioxane was present 

in sludge from a manufacturing facility in Fayetteville, NC at a concentration of 20,400 ug/kg.112  

In a follow-up analysis by the North Carolina Department of Environmental Quality, sludge 

samples contained levels of 1,4-dioxane as high as 138,000 ug/kg.113  Both analyses were 

conducted on samples from a facility that manufactures plastics, a condition of use of 1,4-

dioxane (p. 30).  EPA cannot legally ignore this reasonably available information establishing 

that exposures from biosolids can be significant. 

 

This sludge can be treated prior to land application, but dewatering generally only removes 

approximately 30% of associated water (problem formulation, p. 42).  Given the recalcitrance of 

1,4-dioxane to conventional wastewater treatment and biodegradation (p. 45), it must be assumed 

that any 1,4-dioxane in the aqueous phase associated with sludge or biosolids will either 

volatilize, or more likely—due to predicted low volatility (p. 45)—remain in the wastewater, 

whether the effluent or the pore water accompanying biosolids.  

 

Sludge, or biosolids, associated with disposed waste or wastewater treatment facilities other than 

WWTPs, which have been shown to be a significant source of 1,4-dioxane, must also be 

included in EPA’s analysis of releases to land.  

 

                                                 
111 https://empoweringpumps.com/a-look-at-the-largest-wastewater-treatment-plant-worldwide/ 
112 Lisa Sorg, PW special report: Unregulated, untested and unknown, POLICY WATCH (Apr. 26, 

2019), http://www.ncpolicywatch.com/2019/04/25/pw-special-report-unregulated-untested-and-

unknown/. 
113 Letter from Taylor Cannon, GEL Laboratories, LLC, to Mark Brantley, NC Dept 

Environmental Quality (Mar. 21, 2019) (providing the analytical results for samples taken from 

DAK Americas) (copy of the letter is with EDF). 

https://empoweringpumps.com/a-look-at-the-largest-wastewater-treatment-plant-worldwide/
http://www.ncpolicywatch.com/2019/04/25/pw-special-report-unregulated-untested-and-unknown/
http://www.ncpolicywatch.com/2019/04/25/pw-special-report-unregulated-untested-and-unknown/
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EPA’s dismissal of exposures to 1,4-dioxane in biosolids is especially alarming in light of the 

findings in a recent Office of Inspector General report that indicates EPA “lacks the data or risk 

assessment tools” to make determinations on the risk levels for pollutants found in biosolids.114  

Moreover, according to OIG, “[t]he regulations for biosolids do not require the EPA to obtain the 

data necessary to complete risk assessments.”115  With little known about the pollutants in 

biosolids, how is EPA’s statement that “1,4-dioxane is not likely to accumulate in wastewater 

biosolids” supported by the best available science? 

 

ii. Misuse of TRI data 

To conduct its analysis of aquatic water pathways, EPA relied on the 2015 Toxics Release 

Inventory (TRI) value for releases to water, which it asserted amounted to 35,402 lbs (pp. 46, 

214).  There are a number of flaws in EPA’s approach.  

 

First, EPA’s use of the value reported in 2015 of 35,402 lbs as the amount of releases to water 

ignores indirect discharges of 1,4-dioxane to water.  Total water releases in 2015, according to 

TRI, amounted to 56,935 lbs.  According to EPA’s Enforcement and Compliance History Online 

(ECHO) portal,116 discharges to sewage treatment plants amounted to 24,815 lbs, which is the 

difference between the actual TRI value and that cited by EPA in the draft risk evaluation.  EPA 

has provided no explanation for its decision to ignore the discharges to sewage treatment plants.  

It may be that EPA’s decision was based on its expectation that such discharges include 1,4-

dioxane that was present as a byproduct (e.g., household discharges containing the chemical 

from the use of cleaning products, etc.), which it has decided to exclude from this risk 

evaluation.  (see Part I sec. 2.A. of these comments for a discussion of the serious concerns that 

exclusion raises.)  However, excluding all indirect discharges would also exclude industrial 

discharges to sewage treatment plants that contain 1,4-dioxane that had been intentionally 

produced.  As EPA has acknowledged, sewage treatment results in only low rates of removal of 

1,4-dioxane (p. 45). 

 

Second, EPA relied on outdated TRI data, choosing to use data from 2015 even though data from 

2016 and 2017 are readily available.  EPA provided a cursory explanation for why it rejected use 

of the more recent updated data: “[i]t is not expected that the incorporation of the more recent 

TRI reporting years would have altered the conclusions of the screening-level assessment”  (p. 

213).  However, the releases to water of 1,4-dioxane reported in 2015 (56,935 lbs) are 

                                                 
114 U.S. OIG, EPA Unable to Assess the Impact of Hundreds of Unregulated Pollutants in Land-

Applied Biosolids on Human Health & the Environment (2018), 

https://www.epa.gov/sites/production/files/2018-11/documents/_epaoig_20181115-19-p-

0002.pdf. 
115 Id. 
116 See WATER POLLUTION SEARCH, https://echo.epa.gov/trends/loading-tool/water-pollution-

search/ (last visited Jul. 19, 2019).    

https://www.epa.gov/sites/production/files/2018-11/documents/_epaoig_20181115-19-p-0002.pdf
https://www.epa.gov/sites/production/files/2018-11/documents/_epaoig_20181115-19-p-0002.pdf
https://echo.epa.gov/trends/loading-tool/water-pollution-search/
https://echo.epa.gov/trends/loading-tool/water-pollution-search/
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significantly lower than the 2016 and 2017 reported releases, which are 222,991 lbs and 236,508 

lbs respectively.  As a result, EPA’s analysis seriously underestimates the impacts from water 

releases of this chemical.  As recent literature on 1,4-dioxane has indicated, not all releases of 

1,4-dioxane are captured by TRI.117  

 

EPA’s use of outdated environmental data is contrary to TSCA’s mandates to take into 

consideration all reasonably available information, “including exposure information,” (TSCA 

section 26(k)) and to use the best available science (TSCA section 26(h)).  

 

iii. Failure to consider air and land releases reported under TRI and NEI 

EPA has also ignored the impact on the environment of air and land releases of 1,4-dioxane.   

These releases are substantial.  In 2015, companies reported discharging 62,596 pounds to air 

and 577,400 pounds to land of 1,4-dioxane under the TRI. 

 

While EPA included the 2015 TRI data in a table in Appendix E, (p. 214), it conducted no 

evaluation of these environmental exposures in this risk evaluation, effectively treating them as 

equal to zero.   

 

EPA also failed to cite and evaluate the air emission values reported for 1,4-dioxane through the 

National Emissions Inventory (NEI), which are much higher than those reported under the TRI: 

134,484 lbs.118  EPA’s ignoring of this reasonably available information violates TSCA § 26(k) 

and the requirement that EPA consider the best available science under TSCA § 26(h).   

 

iv. Failure to consider data from the Third Unregulated Contaminant Monitoring Rule 

EPA has also failed to consider data from the Third Unregulated Contaminant Monitoring Rule 

(“UCMR3”) (see Appendix IV).  The UCMR3 includes comprehensive monitoring data for 1,4-

dioxane conducted from 2013 to 2015.119  These data have been utilized frequently in scholarly 

literature to characterize 1,4-dioxane’s presence in the environment.120  

                                                 
117 Amie C. McElroy, et al., 1,4-Dioxane in drinking water: emerging for 40 years and still 

unregulated, 7 ENVTL. SCIENCE & HEALTH p. 118 (2019), 

https://doi.org/10.1016/j.coesh.2019.01.003 (noting that “important 1,4-dioxane releases that 

impacted North Carolina surface water [ ] were not captured by the TRI.”).  
118 2014 NATIONAL EMISSIONS INVENTORY (NEI) DATA, https://www.epa.gov/air-emissions-

inventories/2014-national-emissions-inventory-nei-data (last visited Jul. 18, 2019).   
119 THIRD UNREGULATED CONTAMINANT MONITORING RULE, 

https://www.epa.gov/dwucmr/third-unregulated-contaminant-monitoring-rule (last visited Aug. 

6, 2019).   
120 See, e.g., Krystal J. Godri Pollitt, et al., 1,4-Dioxane as an emerging water contaminant: State 

of the science and evaluation of research needs, 690 SCIENCE OF THE TOTAL ENV’T 853-66 

(2019), https://www.sciencedirect.com/science/article/pii/S0048969719330165; David 

https://doi.org/10.1016/j.coesh.2019.01.003
https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-data
https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-data
https://www.epa.gov/dwucmr/third-unregulated-contaminant-monitoring-rule
https://www.sciencedirect.com/science/article/pii/S0048969719330165
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EPA must conduct risk evaluations under TSCA with consideration of all “reasonably available” 

information relating to a chemical substance.  15 U.S.C. § 2625(k).  EPA’s rules further define 

“reasonably available information” as “information that EPA possesses or can reasonably 

generate, obtain and synthesize for use ***.”  40 C.F.R. § 702.3, 702.33.  The UCMR3 data 

squarely fit within this definition, yet EPA has entirely failed to use it, or even reference it.121  15 

U.S.C. § 2625(k).  The UCMR3 data were published on EPA’s website on January 2017; well 

before the scoping document for 1,4-dioxane was even released.  EPA has possessed these data, 

in their final form, for over two years and there is no logical rationale for ignoring it.  EPA’s 

decision not to use it is arbitrary and capricious.   

 

According to comments made by EPA staff members at the SACC meeting, EPA argued that it 

cannot use the UCMR3 data because they cannot be attributed back to a particular source.  This 

rationale provides no basis for ignoring these data.  Nothing in TSCA allows EPA to ignore data 

simply because they have not been tied to a particular condition of use.  To the contrary, TSCA 

instructs EPA to consider all reasonably available information, which is in direct conflict with 

what EPA has done in this case.   

 

Additionally, EPA has not shown that the UCMR3 data do not relate to conditions of use.  It is 

entirely likely that at least some of the data are related to the conditions of use EPA has 

identified in the draft risk evaluation.  EPA has not attempted to explain why it believes the data 

are irrelevant to the conditions of use it has chosen to analyze.  If EPA continues to ignore these 

data, at the very least it needs to provide this explanation in the final risk evaluation.  

 

To the extent some of the data from the UCMR3 are unrelated to the limited conditions of use 

and exposure sources EPA chose to include in the risk evaluation, and which exclude numerous 

known sources of the chemical, that is a problem of EPA’s own creation and simply one more 

indication why EPA’s claimed discretion to apply such exclusions is contrary to TSCA.  As 

discussed in Part II sec. 1, EPA must determine whether the chemical substance as a whole 

presents an unreasonable risk; therefore, reasonably available environmental monitoring data 

such as the UCMR3 data are directly relevant to whether 1,4-dioxane presents an unreasonable 

risk.   

 

                                                 

Adamson, et al., 1,4-Dioxane drinking water occurrence data from the third unregulated 

contaminant monitoring rule, SCIENCE OF THE TOTAL ENV’T 236-245 (2017), 

https://www.sciencedirect.com/science/article/pii/S0048969717309221?via%3Dihub.   
121 EPA acknowledges the existence of the UCMR3 data in a table at the end of the draft risk 

evaluation that identifies the statutory authorities EPA has relied on to ignore all air, water, and 

land releases.  See p. 193.  A mere citation in an appendix does not constitute taking into 

consideration reasonably available information.  

https://www.sciencedirect.com/science/article/pii/S0048969717309221?via%3Dihub
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EPA’s decision to exclude certain conditions of use and exposure sources does not validate its 

further decision to ignore directly relevant data.  Even assuming EPA had the authority to apply 

such exclusions, the UCMR3 data constitute relevant exposure data that EPA must use to 

conduct a risk evaluation.  If EPA were to determine that 1,4-dioxane poses an unreasonable risk 

based, in part, on the UCMR3 data, to the extent the source of that risk is a factor, that would 

only potentially be relevant at the risk management stage.  In fact, section 6(a) specifically 

provides that EPA may find that risk results from any conditions of use or “any combination of 

such activities,” 15 U.S.C. § 2605(a), and authorizing EPA to regulate risks even when they flow 

from conditions of use in “any” combination.  EPA must apply regulatory “requirements to such 

a substance or mixture to the extent necessary so that the chemical substance no longer presents 

such risk.”  15 U.S.C. § 2605(a) (emphasis added). 

 

To conclude, the UCMR3 data are reasonably available information that EPA was required to 

consider in conducting the risk evaluation for 1,4-dioxane, and there is nothing in the statute that 

suggests EPA can ignore these data.   

 

v. Failure to consider 1,4-dioxane’s presence in groundwater 

EPA has entirely ignored the presence of 1,4-dioxane in groundwater, despite reasonably 

available information that reveals numerous sites exist where this chemical is known to be 

present in groundwater,122 leading to greater potential exposures for the subpopulations living in 

proximity to these sites.  By remaining entirely silent on the potential exposures to 1,4-dioxane 

from contaminated groundwater, EPA’s draft risk evaluation is arbitrary and capricious.  See Ctr. 

for Biological Diversity v. United States BLM, 698 F.3d 1101, 1124 (9th Cir. 2012) (concluding 

that it was arbitrary and capricious to entirely ignore the potential impact of groundwater 

withdrawals to a listed species).  EPA also violates its duty to consider the subpopulations 

potentially suffering greater exposure from these sites.    

 

1,4-dioxane has been identified as a pollutant at 37 Superfund sites.123  However, it is important 

to note that this is likely a significant underestimation of the number of sites contaminated with 

1,4-dioxane.  First, according to numerous sources, “large groundwater contaminant plumes of 

                                                 
122 See, e.g., U.S. EPA, Technical Fact Sheet – 1,4-Dioxane (Jan. 2017), 

https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-

dioxane_january2014_final.pdf (1,4-dioxane “has been found in groundwater at sites throughout 

the United States.”).  
123 See Appendix V (spreadsheet developed from the National Institute of Health’s Toxmap, 

which is available at https://toxmap.nlm.nih.gov/toxmap/app/); see also ATSDR, 2017 Substance 

Priority List, 

https://www.atsdr.cdc.gov/spl/resources/ATSDR_2017_Full_SPL_Spreadsheet.xlsx (indicating 

that there are 33 Superfund Sites, see tab titled “SPL data” and column titled “site frequency” for 

1,4-dioxane frequency). 

https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-dioxane_january2014_final.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-dioxane_january2014_final.pdf
https://toxmap.nlm.nih.gov/toxmap/app/
https://www.atsdr.cdc.gov/spl/resources/ATSDR_2017_Full_SPL_Spreadsheet.xlsx
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dioxane often form, usually co-occurring with chlorinated-constituent plumes ***.”124  In 

particular, 1,4-dioxane “is frequently present at sites where chlorinated solvents are detected 

primarily because of its widespread use as a stabilizer in 1,1,1-trichloroethane (TCA) 

formulations.”125  However, 1,4-dioxane is not only found in groundwater as a co-contaminant 

with TCA.  1,4-dioxane “was not exclusively used to stabilize TCA (according to the U.S. Patent 

Literature) and may have been used to stabilize some formulations of other chlorinated solvents,” 

including trichloroethylene (TCE).126   

 

“[D]ioxane has yet to be identified at a large number of [Superfund] sites where it is likely to be 

present based on the presence of co-occurring chlorinated solvents.”127  Based on data from 

ToxMap, 1,4-dioxane could be present as a co-contaminant at 482 contaminated sites that 

contain TCA,128 and 412 contaminated sites containing TCE.129  These site counts may be a more 

accurate representation of the number of sites contaminated with 1,4-dioxane than the number of 

identified Superfund sites.   

 

                                                 
124 Ni Yan, et al., Influence of Groundwater Constituents on 1,4-Dioxane Degradation by a 

Binary Oxidant System, 227 WATER, AIR, & SOIL POLLUTION 436 (2016), 

https://doi.org/10.1007/s11270-016-3146-y (emphasis added); see also David T. Adamson, et al., 

A multi-site survey to identify the scale of the 1,4-dioxane problem at contaminated groundwater 

sites, 1(5) ENVTL. SCIENCE & TECHNOLOGY LETTERS 254–58 (2014), 

https://pubs.acs.org/doi/10.1021/ez500092u; Richard Anderson, et al., Co-occurrence of 1,4-

dioxane with trichloroethylene in chlorinated solvent groundwater plumes at US Air Force 

installations: fact or fiction, 8(4) INTEGRATED ENVTL. ASSESSMENT & MGMT. 731–37 (2012), 

https://www.ncbi.nlm.nih.gov/pubmed/22492728.  
125 David T. Adamson, et al., Evidence of 1, 4-dioxane attenuation at groundwater sites 

contaminated with chlorinated solvents and 1, 4-dioxane, 46(11) ENVTL. SCIENCE & 

TECHNOLOGY, 6510–18 (2015), 

https://pubs.acs.org/doi/pdf/10.1021/acs.est.5b00964?rand=nz7j4029.  
126 Id.  
127 David T. Adamson, et al., A multi-site survey to identify the scale of the 1,4-dioxane problem 

at contaminated groundwater sites, 1(5) ENVTL. SCIENCE & TECHNOLOGY LETTERS 257 (2014), 

https://pubs.acs.org/doi/10.1021/ez500092u. 
128 TOXMAP, https://toxmap.nlm.nih.gov/toxmap/app/ (last visited Aug. 9, 2019); see also 

ATSDR, 2017 Substance Priority List, 

https://www.atsdr.cdc.gov/spl/resources/ATSDR_2017_Full_SPL_Spreadsheet.xlsx (indicating 

that there are 792 Superfund Sites, see tab titled “SPL data” and column titled “site frequency” 

for TCA frequency). 
129 TOXMAP, https://toxmap.nlm.nih.gov/toxmap/app/ (last visited Aug. 9, 2019); see also 

ATSDR, 2017 Substance Priority List, 

https://www.atsdr.cdc.gov/spl/resources/ATSDR_2017_Full_SPL_Spreadsheet.xlsx (indicating 

that there are 1,051 Superfund Sites, see tab titled “SPL data” and column titled “site frequency” 

for TCE frequency). 

https://doi.org/10.1007/s11270-016-3146-y
https://pubs.acs.org/doi/10.1021/ez500092u
https://www.ncbi.nlm.nih.gov/pubmed/22492728
https://pubs.acs.org/doi/pdf/10.1021/acs.est.5b00964?rand=nz7j4029
https://pubs.acs.org/doi/10.1021/ez500092u
https://toxmap.nlm.nih.gov/toxmap/app/
https://www.atsdr.cdc.gov/spl/resources/ATSDR_2017_Full_SPL_Spreadsheet.xlsx
https://toxmap.nlm.nih.gov/toxmap/app/
https://www.atsdr.cdc.gov/spl/resources/ATSDR_2017_Full_SPL_Spreadsheet.xlsx
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Additionally, 1,4-dioxane was historically not reported at Superfund sites because of a lack of 

adequate methodology for detecting and quantifying it.130  EPA itself has said that it has not 

always looked for 1,4-dioxane in groundwater because the analytical methods were 

inadequate.131  Occasionally EPA has gone back and discovered 1,4-dioxane, but it is unclear 

how frequently this is done or the extent to which doing so is required.132   

 

EPA’s sole reference in the draft risk evaluation to 1,4-dioxane’s presence in groundwater states 

that: 

 

[w]hile 1,4-dioxane is present in various environmental media such as 

groundwater, surface water, and air, EPA determined during problem formulation 

that no further analysis beyond what was presented in the problem formulation 

document would be done for those environmental exposure pathways in this draft 

risk evaluation.  (p. 19, emphasis added)   

In fact, the problem formulation did not actually analyze 1,4-dioxane in groundwater.  See 

Problem Formulation, pp. 42-45.  Although EPA very briefly states its assumption that future 

disposal of 1,4-dioxane will be addressed by the Resource Conservation and Recovery Act 

(RCRA), RCRA does not address the ongoing presence of 1,4-dioxane in groundwater.   

 

vi. Failure to analyze exposures during distribution 

EPA has conducted no analysis of releases or exposures occurring during distribution of 1,4-

dioane or products containing it, based on the unsupported assertion that “chemicals are 

packaged in closed-system containers during distribution in commerce and no exposures are 

expected” (pp. 28, 165). 

 

                                                 
130 See, e.g. THOMAS K.G. MOHR, ENVIRONMENTAL INVESTIGATION AND REMEDIATION: 1,4-

DIOXANE AND OTHER SOLVENT STABILIZERS (2016) (“Because analytical methods for 1,4-

dioxane were not widely available before the late 1990s, many solvent contamination site 

investigations did not include testing for 1,4-dioxane.”). 
131 U.S. EPA, Office of Solid Waste and Emergency Response, Treatment Technologies for 1,4-

Dioxane: Fundamentals and Field Applications at p. ES-1 (Dec. 2006), https://clu-

in.org/download/remed/542r06009.pdf. (“Groundwater investigations at solvent release sites 

have not typically included 1,4-dioxane as a target analyte because it was not detectable at low 

concentrations in a standard laboratory scan for volatile organic compounds.”) 
132 See, e.g., U.S. EPA, First five-year review report for Tucson international airport area 

superfund site pima country, Arizona at p. iv (2013), 

https://semspub.epa.gov/work/HQ/181023.pdf (“The Air Force modified their 1985 remedy with 

an Explanation of Significant Difference to address 1,4‐dioxane and update the target cleanup 

levels but this is not included for review as there are no EPA decision documents associated with 

this contaminant.”).  

https://clu-in.org/download/remed/542r06009.pdf
https://clu-in.org/download/remed/542r06009.pdf
https://semspub.epa.gov/work/HQ/181023.pdf
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In the problem formulation, EPA took a similar approach, stating:  “During distribution, 1,4-

dioxane is contained in closed systems (e.g. drums, pails, bottles) so releases and exposures are 

not expected” (p. 37, emphasis added).  This blanket assertion too was made with absolutely no 

supporting analysis or data, either documenting the extent to which the identified “closed 

systems” are actually used, or the extent to which they are in fact “closed” and lead to no 

releases or exposures whatsoever, as EPA asserts.  Even on their face, the examples raise many 

questions.  For example:  Are drums or bottles never open?  How is a pail a “closed system”? 

 

To the extent EPA relies on Department of Transportation (DOT) regulations to avoid analyzing 

exposures to 1,4-dioxane during distribution, any assumption that risks from those exposures are 

“adequately managed” is unfounded.  While EPA refers to the DOT regulations at 49 C.F.R. 

§ 171-177, EPA has made no attempt to explain or apparently even to discern what types of risks 

those regulations are intended to address, e.g., acute risks from emergency spills or risks from 

more routine, long-term exposures of workers engaged in distribution-related activities such as 

loading, unloading.   

 

Those regulations were adopted pursuant to a mandate in the Hazardous Materials Transportation 

Act (HMTA) that DOT “prescribe regulations for the safe transportation, including security, of 

hazardous material in intrastate, interstate, and foreign commerce.” 49 U.S.C. § 5103(b)(1) 

(emphasis added).  What it means to provide “safe transportation” is not defined in the statute, 

nor in the rules adopted by DOT.  EPA has made no effort to demonstrate whether and if so, 

how, it has determined the regulations are protecting workers from unreasonable risk during 

distribution.  Notably, the Material Transportation Bureau (MTB), in adopting the regulations, 

stated that the rules were adopted “primarily to ensure that hazardous wastes are properly 

identified to carriers and that they are delivered to predetermined designated facilities.”  45 Fed. 

Reg. 34,560, 34,569 (May 22, 1980) (emphasis added).    

 

vii. Reliance on qualitative and screening-level environmental assessments   

EPA has acknowledged that its evaluation of environmental exposures and risks is based only on 

a “qualitative assessment of the physical-chemical properties and fate of 1,4-dioxane in the 

environment for sediment and land-applied biosolids” (p. 20) and a screening-level assessment 

of risks to aquatic organisms (p. 148).  These are terms EPA has developed to seek to justify 

conducting assessments in the absence of sufficient information on hazards, exposures and risks 

of 1,4-dioxane.  These terms have no basis in TSCA itself, which requires EPA to conduct robust 

risk evaluations of chemicals that are based on the “best available science” (TSCA section 26(h)) 

and all “reasonably available information” on hazards and exposures (TSCA section 26(k)), the 

latter defined by EPA in its Risk Evaluation Rule as encompassing “information that EPA 

possesses or can reasonably generate, obtain, and synthesize for use in risk evaluations.”133   

                                                 
133 40 C.F.R. § 702.33. 



 

 

71 

 

 

B. Human health 

i. EPA fails to include all necessary uncertainty factors in calculating the benchmark 

margins of exposure, resulting in inaccurate risk characterizations 

In chemical risk assessment, uncertainty factors are default values applied in the characterization 

of chemical hazard and risk to account for uncertainties in the evidence base (e.g., using animal 

data to characterize effects in humans) and expected variability in the population (e.g., 

differences in underlying health conditions).  As described in the National Academy of Sciences 

report, Science and Decisions: Advancing Risk Assessment: 

  

[Uncertainty] factors are used to adjust for differences in individual human 

sensitivities, for humans’ generally greater sensitivity than test animals’ on a 

milligrams-per-kilogram basis, for the fact that chemicals typically induce harm at 

lower doses with longer exposures, and so on.  At times, the factors have been 

termed safety factors, which is especially problematic given that they cover 

variability and uncertainty and are not meant as a guarantee of safety.134    

 

EPA fails to include necessary uncertainty factors in its calculations of benchmark margins of 

exposure (BMOE) for risks to workers of non-cancer effects from inhalation and dermal 

exposure.  The BMOE that EPA derives is 30, resulting from the multiplication of two 

uncertainty factors—3 for interspecies variation (UFA) and 10 for intraspecies variation (UFH).  

However, at a minimum, EPA should have included an additional uncertainty factor for “the 

uncertainty associated with extrapolation from animal data when the database is 

incomplete.”135,136 

 

With regard to the database uncertainty factor, the EPA Risk Assessment Forum notes in its 2002 

report, A Review of the Reference Dose and Reference Concentration Processes: 

 

The database UF is intended to account for the potential for deriving an 

underprotective RfD/RfC as a result of an incomplete characterization of the 

chemical’s toxicity.  In addition to identifying toxicity information that is lacking, 

                                                 
134 NAT’L RESEARCH COUNCIL, SCIENCE AND DECISIONS: ADVANCING RISK ASSESSMENT at chp. 

5, p. 132 (2009), https://www.ncbi.nlm.nih.gov/pubmed/25009905. 
135 U.S. EPA Risk Assessment Forum, A Review Of The Reference Dose And 

Reference Concentration Processes p. 4-38 (Dec. 2002), 

https://www.epa.gov/sites/production/files/2014-12/documents/rfd-final.pdf. 
136 REFERENCE DOSE (RFD): DESCRIPTION AND USE IN HEALTH RISK ASSESSMENTS, 

https://www.epa.gov/iris/reference-dose-rfd-description-and-use-health-risk-assessments#1.4 

(last visited Jan. 14, 2019). 

https://www.ncbi.nlm.nih.gov/pubmed/25009905
https://www.epa.gov/sites/production/files/2014-12/documents/rfd-final.pdf
https://www.epa.gov/iris/reference-dose-rfd-description-and-use-health-risk-assessments#1.4
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review of existing data may also suggest that a lower reference value might result 

if additional data were available.  Consequently, in deciding to apply this factor to 

account for deficiencies in the available data set and in identifying its magnitude, 

the assessor should consider both the data lacking and the data available for 

particular organ systems as well as life stages.137 

 

In addition, EPA’s reliance on oral-to-dermal extrapolation for sub-chronic/chronic effects – 

necessitated by the total absence of dermal toxicity data – also introduces uncertainty that EPA 

has failed to account for. 

 

The characterization of 1,4-dioxane’s human health toxicity is clearly incomplete as discussed 

earlier extensively in Part I sec. 4.B.vii and viii.  EPA has no dermal toxicity data at all and only 

a single short-term developmental toxicity study; hence, the Agency lacks any sub-chronic or 

chronic reproductive, developmental or neurotoxicity data.  Thus, it is imperative that EPA apply 

an additional uncertainty factor of 10 to account for these data gaps. 

 

EPA acknowledges some sources of uncertainty arising from its forced reliance on oral-to-

dermal extrapolation for sub-chronic/chronic effects (p. 90): 

 

No repeated-dose dermal toxicity studies were identified on 1,4-dioxane.  However, the 

available data suggest that delivery of 1,4-dioxane via the inhalation- (i.e., 

pulmonary/systemic circulation) and oral- (i.e., portal circulation) routes of exposure 

results in comparable toxic endpoints.  Since dermally absorbed compounds enter the 

systemic circulation, route-to-route extrapolations would generally be performed using 

the repeated-dose inhalation toxicity data.  However, the inhalation studies were 

performed by whole body exposure, rather than nose only exposure, which may have led 

to additional dosing by the oral and dermal routes of exposure, due to deposition on fur 

and the grooming behavior of rodents.  Therefore, EPA considered the oral studies more 

relevant in terms of actual dose received.  The route-to-route extrapolations enabled EPA 

to estimate applied dermal PODs.  It should be noted that EPA was unable to conclude 

with certainty that comparable toxic endpoints would be associated with the dermal route 

of exposure, considering the expected quantitative ADME [absorption, distribution, 

metabolism, and elimination] differences and the absence of an adequate PBPK 

[physiologically based pharmacokinetic] model.  Notwithstanding these uncertainties, EPA 

considered this approach appropriate considering the comparable toxic endpoints 

identified in the available repeated-dose oral/inhalation toxicity studies and the 

uncertainty with the putative toxicant (i.e., 1,4-dioxane or a metabolite(s)).  

                                                 
137 U.S. EPA Risk Assessment Forum, A Review Of The Reference Dose And Reference 

Concentration Processes p. 4-44 (Dec. 2002), https://www.epa.gov/sites/production/files/2014-

12/documents/rfd-final.pdf. 

https://www.epa.gov/sites/production/files/2014-12/documents/rfd-final.pdf
https://www.epa.gov/sites/production/files/2014-12/documents/rfd-final.pdf
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Numerous sources of uncertainty are apparent in this description of the basis for EPA’s decision 

to rely on oral-to-dermal extrapolation, all of which contribute substantial uncertainty to its risk 

calculations.  Therefore, as is recommended for route-to-route extrapolation generally138 and 

oral-to-dermal extrapolation specifically,139 EPA should apply an additional uncertainty factor of 

10 to account for these uncertainties. 

 

Application of just one of these aforementioned uncertainty factors dramatically alters EPA’s 

risk characterizations and determinations, negating or calling into question most or all of EPA’s 

assertions that 1,4,-dioxane does not present unreasonable risks to workers (or occupational non-

users) under various conditions of use.   

 

Beyond these uncertainty factors that should unquestionably be applied, there are additional 

relevant uncertainty factors that could also reasonably be applied, for example to account for 

EPA’s failure to consider the increased susceptibility of certain subpopulations based on factors 

such as pre-existing health conditions and pregnancy (see Part I sec. 1.A.). 

 

Overall, EPA’s failure to adequately address uncertainty in its quantitative risk characterizations 

and determinations means that it cannot conclude that 1,4-dioxane does not present unreasonable 

risks under its conditions of use. 

 

ii. EPA needs to analyze those potentially exposed or susceptible subpopulations that 

face greater risk due to greater exposure.   

TSCA § 3(12) states that “the term ‘potentially exposed or susceptible subpopulation’ means a 

group of individuals within the general population identified by the Administrator who, due to 

either greater susceptibility or greater exposure, may be at greater risk than the general 

population of adverse health effects from exposure to a chemical substance or mixture, such as 

infants, children, pregnant women, workers, or the elderly.”  15 U.S.C. § 2602(12).  In its draft 

risk evaluation, EPA erroneously limits its analysis to only half of this definition; EPA discusses 

whether persons might face greater susceptibility to 1,4-dioxane, but EPA does not consider 

                                                 
138 See, e.g., Schröder, K., et al., Evaluation of route-to-route extrapolation factors based on 

assessment of repeated dose toxicity studies compiled in the database RepDose®, 261 

TOXICOLOGY LETTERS 32-40 (Nov. 2016), https://www.ncbi.nlm.nih.gov/pubmed/27553675; 

Dankovic, D.A., et al., The scientific basis of uncertainty factors used in setting occupational 

exposure limits, 12 J. OF OCCUPATIONAL & ENVTL. HYGIENE 55-68 (Nov. 2015), 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4643360/.  
139 Rennen, MA, et al., Oral-to-inhalation route extrapolation in occupational health risk 

assessment: a critical assessment, 39:1 REG. TOXICOLOGY & PHARMACOLOGY 5-11 (2004), 

https://www.ncbi.nlm.nih.gov/pubmed/14746775. 

https://www.ncbi.nlm.nih.gov/pubmed/27553675
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4643360/
https://www.ncbi.nlm.nih.gov/pubmed/14746775
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whether subpopulations may face a greater risk due to greater exposure.  EPA must consider and 

analyze each of these types of subpopulations.   

 

a. EPA needs to analyze the potentially exposed or susceptible subpopulations that 

faces greater exposure due to their proximity to conditions of use.      

EPA must identify those who face greater exposures due to their proximity to conditions of use 

as a “potentially exposed or susceptible subpopulation” since they are a “group of individuals 

within the general population identified by the Administrator who, due to *** greater exposure, 

may be at greater risk than the general population of adverse health effects from exposure to a 

chemical substance or mixture.”  15 U.S.C. § 2602(12) (emphasis added).  Notably, in the 

problem formulation, EPA seemed to acknowledge that it should analyze these vulnerable 

subpopulations.  See, e.g., Problem Formulation for 1,4-Dioxane at p. 32 (“Other groups of 

individuals within the general population who may experience greater exposures due to their 

proximity to conditions of use identified in Section 2.2 that result in releases to the environment 

and subsequent exposures (e.g., individuals who live or work near manufacturing, processing, 

distribution, use or disposal sites).”).   

 

But in the draft risk evaluation, EPA does not identify these populations as potentially exposed 

or susceptible subpopulations (pp. 151-152).  EPA provides no analysis of whether those living 

in proximity to the conditions of use are at greater risk due to greater exposure.  EPA should 

analyze these exposures and should analyze these potentially exposed subpopulations.  EPA’s 

failure to consider this relevant aspect of the problem is arbitrary and capricious.   

 

In order to accurately assess the exposure of these subpopulations, EPA should analyze the 

environmental pathways that lead to the exposure of these subpopulation.  Thus, EPA should not 

exclude those pathways for the reasons given above, and in addition, EPA cannot rationally 

evaluate the greater exposure these subpopulations face without analyzing these pathways.  EPA 

has provided no rationale explaining how it plans to accurately evaluate the risks faced by these 

subpopulations while ignoring these pathways of exposure.  Instead, EPA simply fails to mention 

these subpopulations entirely, but ignoring these subpopulations violates EPA’s duty to consider 

potentially exposed or susceptible subpopulations.   

 

As part of this analysis, EPA should identify people living near disposal sites as potentially 

exposed or susceptible subpopulations.  These groups include (but are not limited to) those living 

near so-called “legacy” disposal sites.  To be clear, many disposal sites are associated with 

activities that reflect ongoing or prospective manufacturing, processing, distribution, or use, so 

EPA must analyze those disposals and disposal sites even assuming EPA were correct about its 

asserted authority to ignore so-called legacy uses, associated disposal, and legacy disposal.  But 

EPA should analyze all disposal sites and populations living in proximity to them; the 
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distinctions EPA has drawn between disposals find no basis in the statute, and as explained 

below, TSCA expressly requires EPA to consider disposal.   

 

As EDF previously explained in its comments on the scopes, EPA cannot rationally exclude so-

called legacy uses and associated disposals.  EDF incorporates and reiterates those points here as 

well.140  For the same reasons, EPA cannot rationally exclude so-called legacy disposals.  Along 

with other petitioners, EDF has further developed these arguments in Briefs which are attached 

as Appendices VI and VII.  EDF incorporates and reiterates those points here.  See Appendix VI 

at 40-51; Appendix VII at 3-14.   

 

In sum, a chemical’s conditions of use include “the circumstances” under which the chemical is 

“known, or reasonably foreseen to be manufactured, processed, distributed in commerce, used, 

or disposed of.”  15 U.S.C. § 2602(4) (emphasis added).  Because the definition uses a 

disjunctive “or” list, each lifecycle stage of a chemical, standing alone, is a condition of use, 

even if some of the chemical’s lifecycle stages have been discontinued.  See, e.g., Horne v. 

Flores, 557 U.S. 433, 454 (2009).  So-called legacy disposals are “circumstances” under which a 

chemical is “known *** to be *** disposed of.”  15 U.S.C. § 2602(4).  As the Senate Report 

accompanying an early version of the amended TSCA acknowledged, “there may be exposures 

of concern from substances that are not currently or no longer in commerce, and the section 

provides EPA authority to prioritize inactive substances that meet certain criteria.”  S. Rep. No. 

114-67, at 11.  “Disposal” of a chemical substance (including products containing that substance) 

is not a one-time occurrence when the substance or product is buried or placed in a landfill or 

other waste facility, but remains ongoing after the initial act of discard.  Moreover, even in its 

flawed risk evaluation rule, EPA stated that “EPA may consider background exposures from 

legacy use, associated disposal, and legacy disposal as part of an assessment of aggregate 

exposure or as a tool to evaluate the risk of exposures resulting from non-legacy uses.”  82 Fed. 

Reg. at 33,730.  Thus, even if EPA follows its illegal rule (which it should not—EPA should 

give full weight to the consideration of the exposures arising from these conditions of use), EPA 

should consider these exposures in assessing the combined exposure faced by subpopulations 

near disposal sites.   

 

In addition, EPA should be analyzing communities who live or work near past manufacturing, 

processing, distribution, or use sites, even if those activities have ceased.  The statute does not 

allow EPA to ignore conditions of use merely because they happened in the past, and in any 

event, the disposal at these sites remains ongoing at this time.  

 

                                                 
140 EDF Comments on Ten Scopes under the Toxic Substances Control Act pp.8-9, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069.   

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
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b. EPA should identify people living in proximity to sources of contamination as 

potentially exposed or susceptible subpopulations. 

EPA should also analyze the potentially exposed or susceptible subpopulation of persons in 

proximity to contamination not necessarily linked to or able to be attributed to a specific 

condition of use.  For example, for 1,4-dioxane, EPA has identified groundwater and surface 

water contamination that would lead to potential elevated exposures of people nearby (p. 19). 

TSCA defines the term “potentially exposed or susceptible subpopulation” to include “a group of 

individuals within the general population identified by the Administrator who, due to *** greater 

exposure, may be at greater risk than the general population of adverse health effects from 

exposure to a chemical substance or mixture.”  15 U.S.C. § 2602(12) (emphasis added).  Thus, a 

subpopulation can qualify due solely to “greater exposure” to a chemical substance; the statute 

includes no text qualifying “greater exposure” requiring that the exposure be linked to a 

particular condition of use.   

 

Thus, EPA needs to expand its list of subpopulations to include “other groups of individuals 

within the general population who may experience greater exposures due to their proximity to 

sources of contamination (e.g., contaminated groundwater) not necessarily linked to or able to be 

attributed to a specific condition of use.” 

 

Reasonably available information reveals numerous sites where 1,4-dioxane is known to be 

present and thus where the subpopulations in their proximity may be at greater risk due to greater 

exposure.  This information is presented and discussed in detail in Part I sec. 5.A. of these 

comments. 

 

c. Reasonably available information reveals that consumers, adult women who use 

multiple cosmetics and cleaning products, and workers using products may be at 

greater risk due to greater exposure. 

EPA also should include consumers and adult women who use multiple cosmetics and cleaning 

products as potentially exposed or susceptible subpopulations, given EPA’s prior identification 

of those subpopulations as particularly likely to be exposed; see Part I sec. 2.A.  Workers likely 

to be using industrial or commercial products contaminated with 1,4-dioxane should also be 

identified. 

 

iii. Failure to consider combined exposure pathways for workers   

EPA never bothers to add up its calculated risks from the inhalation and dermal exposures it does 

consider – even though many workers could readily experience exposures by both routes, 

including over the same time period.  EPA has acknowledged that dermal exposure results in 

systemic distribution of 1,4-dioxane (p. 90) just as do inhalation (and oral) exposures.  Thus the 
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exposures from all contributing exposure routes would determine the effects associated with 

systemic circulation of 1,4-dioxane. 

 

In fact, EPA never even acknowledges, let alone accounts for, the potential for simultaneous 

inhalation and dermal exposure.  For example, in the context of estimating dermal exposure, the 

agency states that “only a fraction of 1,4-dioxane that contacts the skin will be absorbed as the 

chemical readily evaporates from the skin” (p. 75).  Despite acknowledging the likelihood of 

evaporation, which would lead to increased concentration in the air in the immediate vicinity of 

the dermally exposed worker, EPA never considers the potential risk of combined exposures 

through both inhalation and dermal routes.  This also means EPA ignores the potential for 

synergistic effects in scenarios with combined inhalation and oral exposures, a finding of Take et 

al. (2012) that EPA only briefly mentions elsewhere in the draft (p. 84). 

 

Our concern was reinforced during the 1,4-dioxane SACC Meeting.  For example, one SACC 

member recommended that EPA consider total daily intake by combining exposures from 

inhalation and dermal, as well as oral routes.  The SACC member noted that workers often do 

not wash their hands before eating, leading to hand-to-mouth exposure.  Yet EPA has assumed 

there are no oral exposures to workers – let alone combine such exposures with inhalation and 

dermal exposure (p. 19; also problem formulation, p. 31). As a result, EPA ignores the potential 

that such exposures, in conjunction with workplace inhalation exposures, could interact 

synergistically to increase systemic concentrations of 1,4-dioxane, as observed by Take et al. 

(2012).  At a minimum, EDF urges the agency to combine the inhalation and dermal exposures 

to more accurately assess risk. 

 

Furthermore, as raised by another SACC member, EPA has ignored all non-occupational 

baseline exposure to workers due to its exclusion of all other exposures via product use as well 

as environmental releases to air, water, and land.  The SACC member argued that the agency at 

least needs to take into account these baseline exposures for workers, even if the agency does not 

consider them as arising from conditions of use it has included within the scope of the risk 

evaluation.  In other words, even if the agency does not intend to regulate environmental releases 

through the air, water, and land (due to the mere existence of other statutes), it cannot ignore 

these real-world exposures when assessing the risk 1,4-dioxane presents to an individual (a 

worker, in this case).  

 

iv. Workplace-related exposure scenarios not considered 

During the 1,4 dioxane SACC Meeting, there was robust discussion regarding a number of 

exposure scenarios that the agency failed to consider.  Among those discussed include: 

 

 Exposures from spills in the workplace, especially considering inhalation exposure from 

evaporation; 
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 “Take home exposures,” whereby the family of a worker, including children, may be 

exposed via contact with the worker’s contaminated clothing or skin; 

 Exposure of maintenance staff, especially those cleaning up spills and leaks; and 

 Exposure of workers at small or medium facilities where assumptions of routine PPE use 

or other protections are even less likely to be valid. 

EDF believes that each of these are known or reasonably foreseen conditions of use, and should 

be evaluated.  With regards to the last of these, SACC members expressed concern that even if 

one assumes that PPE is typically used in larger, industrial facilities, smaller facilities are much 

less likely to consistently and appropriately require use of protective equipment and to have 

engineering controls, like closed systems.  Workers at smaller facilities where use of PPE can 

clearly not be assumed should be considered a vulnerable subpopulation.  For this subpopulation, 

EPA must determine risk based on exposures without use of PPE. 

 

v. Unclear and insufficient consideration of risk to ONUs 

For most conditions of use (e.g., import and repackaging, printing ink, disposal), EPA does not 

have any exposure data for occupational non-users (“ONUs”).  As a result, it appears that EPA 

did not assess risk to ONUs at all for these conditions of use (see 5-6, p. 138 and Table 5-8, p. 

141).  Instead, for these conditions of use, EPA simply (and repeatedly) asserts that ONUs will 

have lower exposure: “The ONU exposures are anticipated to be lower than worker exposures, 

since ONUs do not typically directly handle the chemical” (see, e.g., p. 57).  However, as 

pointed out by SACC members, the conclusion of lower exposure is likely only valid if the 

agency assumes ONUs also wear respirators or other PPE – an assumption a number of SACC 

members did not believe to be appropriate.  Without data demonstrating that ONUs wear PPE, 

EPA must evaluate exposure in the absence of PPE when evaluating risk to this subpopulation.  

Furthermore, as described by an occupational exposure expert on the SACC, more information 

than EPA has provided on the specific workplace setting and surrounding environment is needed 

to draw any conclusion that ONUs have lower exposure.  As noted by another SACC member, 

this is not a trivial issue given that there are more ONUs than direct users.  

 

However, for one of the three conditions of use where EPA actually considered ONUs (Open 

System Functional Fluids, Spray Application, and Film Cement), it is difficult to discern whether 

or not EPA assumed use of respirators.  For only this condition of use – Film Cement – EPA 

does present non-cancer risk estimates for this population with and without respirator use (see 

Table 5-6, p. 138).  Here EPA found that the calculated MOE is below the benchmark MOE in 

the absence of respirator use (MOE = 17, benchmark MOE = 30).  Despite this, EPA makes the 

false statement: “As shown in Table 5-6, all exposure scenarios for ONUs resulted in calculated 

MOEs that were greater than the benchmark MOE” (p. 138).  For Film Cement, this statement 

only applies if respirator use is (inappropriately) assumed, yielding a MOE = 167 for a respirator 

of APF 10.   
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However, even in this case EPA still asserts there is no unreasonable risk, hand-waving away 

such a finding in the Risk Determinations section (p. 169) using an entirely different, if still 

suspect, rationale:  Rather than invoke PPE use, EPA cites uncertainties in the underlying data 

and the “proximity” of the MOE to the benchmark MOE (see Part I sec. 7.D.).  If the data EPA is 

relying on are insufficient, the agency should certainly not be making a “no unreasonable risk 

determination,” but rather using its authorities to obtain the required data.   

 

In short, it does not appear that EPA conducted a robust analysis of the risk to ONUs.  

 

vi. Dermal risk 

For both the oral to dermal and inhalation to dermal extrapolations, EPA relies on the Bronaugh 

(1982) in vitro dermal absorption study to estimate dermal absorption.  As highlighted in our 

comments elsewhere (Part I sec. 1.E.iii. and sec. 8.B.), this study is not publicly available and 

has not been subject to any quality review.  Nevertheless, the Agency uses it in the calculation of 

applied human equivalent doses (HEDs), which are themselves used as a basis for reducing the 

interspecies uncertainty value from 10 to 3 (pp. 111, 118).   

 

EPA has paid scant attention to the uncertainties that route-to-route extrapolations introduce.  

The source EPA cites for its approach to extrapolation (p. 150, citing USEPA 2004) recommends 

that, at a minimum, a thorough discussion of associated uncertainties be included when such 

extrapolation is used.  As noted below, other authors have argued that an additional uncertainty 

factor, or an increase in the uncertainty factor for database insufficiencies, may be warranted.141  

In this case, EPA has done neither. 

 

a. Oral to dermal extrapolation 

EDF has already discussed our serious concerns with EPA’s dismissal of the liver tumors 

observed in female mice in the key oral cancer study it uses to extrapolate dermal cancer risks 

(see Part I sec. 1.E.iv.).   

 

EPA relied on oral-to-dermal extrapolation (p. 90) for sub-chronic/chronic non-cancer outcomes, 

with little acknowledgment of the substantial uncertainties associated with route-to-route 

extrapolation.  The very guidance that EPA cites for its extrapolation protocol explicitly indicates 

                                                 
141 See, e.g., Schröder, K., et al., Evaluation of route-to-route extrapolation factors based on 

assessment of repeated dose toxicity studies compiled in the database RepDose®, 261 

TOXICOLOGY LETTERS 32-40 (Nov. 2016), https://www.ncbi.nlm.nih.gov/pubmed/27553675; 

Dankovic, D.A., et al., The scientific basis of uncertainty factors used in setting occupational 

exposure limits, 12 J. OF OCCUPATIONAL & ENVTL. HYGIENE 55-68 (Nov. 2015), 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4643360/.  

https://www.ncbi.nlm.nih.gov/pubmed/27553675
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4643360/
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the need for a thorough evaluation of uncertainty, including “a qualitative evaluation of key 

exposure variables and models, and their impact on the outcome.”142  Yet in this risk evaluation, 

EPA has provided only a single statement of uncertainty  -- “oral to dermal route-to-route 

extrapolation assumes that the oral route of exposure is most relevant to dermal exposures” (p. 

150) – which is far from sufficient.  Some prior research even suggests the inclusion of 

additional uncertainty factors for route-to-route extrapolation may be appropriate.143  This issue 

is discussed further in Pat I sec. 7.E. below. 

 

b. Inhalation to dermal extrapolation  

EPA appears to use inappropriate model inputs for the chronic non-cancer assessment for dermal 

exposures extrapolated from chronic inhalation studies (p. 117): The agency uses an inhalation 

rate of 1.25 m^3/hr for their inhalation to dermal conversion.  This does not match with the 

number in the EPA Exposure Factors Handbook144 for average adult moderate activity level 

(Table 6-28 suggests 2.1 m^3/hr).  EPA should explain the rationale for this deviation.  

 

vii. Inhalation risk 

The Agency provides insufficient and/or irrelevant details for the chronic non-cancer inhalation 

risk estimates, obfuscating the modeling process.  For example, in the discussion of Risk 

Characterization Assumptions and Uncertainties (p.150), EPA states that the “LOAEC was used 

with an uncertainty factor for LOAEC to NOAEC extrapolation.”  However, where and how it 

did so is not explained clearly in earlier sections of the document (ex: Section 4.2.6.2.3, pp. 111-

114), where text and tabular calculations are provided for this outcome.  Why EPA included this 

text about the LOAEC to NOAEC extrapolation within the discussion of Risk Characterization 

Assumptions and Uncertainties (p. 150) is also unclear, given that EPA ultimately used BMD in 

these calculations.  As such, the Agency should have instead or also provided a discussion of 

assumptions and uncertainties relevant to BMD.  

 

On page 135, EPA claims that an APF=10 respirator is sufficient to eliminate even high-end 

inhalation non-cancer risk “during industrial use.”  This is not accurate:  EPA found that an 

APF=25 respirator is necessary to get the acute high-end MOE above the benchmark MOE 

                                                 
142 U.S. EPA, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation 

Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) at sec. 5-2 (June 2004), 

https://www.epa.gov/sites/production/files/2015-09/documents/part_e_final_revision_10-03-

07.pdf.  
143 Schröder, K., et al., Evaluation of route-to-route extrapolation factors based on assessment of 

repeated dose toxicity studies compiled in the database RepDose®, 261 TOXICOLOGY LETTERS 

32-40 (Nov. 2016), https://www.ncbi.nlm.nih.gov/pubmed/27553675.  
144 U.S. EPA, Exposure Factors Handbook: 2011 Edition (2011), 

http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=522996.  

https://www.epa.gov/sites/production/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/part_e_final_revision_10-03-07.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27553675
http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download_id=522996


 

 

81 

 

(Table 5-4) and that even an APF=50 respirator is not sufficient to get the chronic high-end MOE 

above the benchmark MOE (Table 5-5).  (The chronic finding is more accurately stated on p. 

137.) 

 

For the evaluation of acute/short term inhalation effects, EPA uses a LOAEC of 100 ppm from 

Mattie et al., 2012 to derive PODs for liver effects (which were assumed to be protective of acute 

effects to the nasal system, lungs, and brain). While this study is more recent than (and was not 

yet available) when ATSDR completed its ToxProfile in 2012, the experiments were conducted 

in rats.  By contrast, ATSDR identified a NOAEL of 20 ppm from Ernstgard et al., 2006, which 

was conducted in humans and evaluated eye and respiratory irritation as well as pulmonary 

function.  Importantly, this study does not require interspecies extrapolation.  EPA’s decision to 

utilize the Mattie et al., 2012 study results in a much higher and less protective POD(HEC) of 75 

ppm compared to ATSDR’s ultimate minimal risk level (MRL) of 2 ppm.   

 

 EPA’s decision not to utilize the Ernstgard et al., 2006 study is not well justified. EPA merely 

states that “there were limitations with the human studies [ex: Ernstgard et al., 2006] that 

precluded their use for quantitative risk assessment, including for example, the absence of 

measures of systemic effects (e.g., serum chemistry panels)” (p. 87). This latter statement is not 

correct; in fact, Ernstgard et al. assessed inflammatory parameters, which reflect a systemic 

response, and reported no exposure-related changes at the identified NOAEL.145  Most 

importantly, however, even if Ernstgard et al. had not evaluated systemic effects, there is 

absolutely no scientific basis for exclusion based on this rationale.  Indeed, the National 

Research Council states that “the crucial toxic effect used is the one generally characterized by 

the lowest NOAEL. This approach is based on the assumption that if the critical toxic effect is 

prevented, then all toxic effects are prevented.”146  There is no requirement that the NOAEL be 

based on systemic effects. As such, EPA should use Enstgard et al. 2006 as the basis for its 

acute/short term inhalation modeling. 

 

viii. Failure to explain or justify assumption of one exposure event per day 

In its dermal exposure assessment, EPA states that the “dose estimates assume one exposure 

event (applied dose) per work day” (p. 76).  EPA provides no justification for this assumption, 

and the assumption seems unwarranted.  What basis does EPA have for assuming that workers 

will only engage in one action per work day that could result in an exposure?  Given the 8-hour 

work day and the repetition common in many jobs, it seems far more likely that workers would 

engage in activities that could result in an exposure multiple times a day.  At a minimum, EPA 

                                                 
145 L. Ernstgård, et al., Acute effects of exposure to vapours of dioxane in humans, 25:12 HUMAN 

& EXPERIMENTAL TOXICOLOGY 723-29 (2006), https://www.ncbi.nlm.nih.gov/pubmed/17286150.  
146 NAT’L RESEARCH COUNCIL, SCIENCE AND JUDGMENT IN RISK ASSESSMENT (1994), 

https://www.nap.edu/catalog/2125/science-and-judgment-in-risk-assessment.  

https://www.ncbi.nlm.nih.gov/pubmed/17286150
https://www.nap.edu/catalog/2125/science-and-judgment-in-risk-assessment
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must present some rationale for its assumption.  This assumption seems likely to significantly 

underestimate the risk faced by workers.   

 

6. Risk characterizations 

Despite EPA’s indications to the contrary and the numerous data gaps and deficiencies in its 

analysis identified above, EPA has found numerous, significant risks to workers.  Summaries of 

these findings are provided below. 

 

A. Inhalation risks 

Acute (Table 5-4, p. 136):   

 

● For 8 of 11 conditions of use (COUs), high-end MOEs are below EPA’s benchmark 

MOE (300) and respirators are required to get above the benchmark (a respirator with an 

APF=50 is required for 2 COUs; APF=25 for 1 COU; APF=10 for 5 COUs).   

● For 5 of 11 COUs, central tendency MOEs are below the benchmark MOE and 

respirators are required to get above the benchmark (APF=25 for 2 COUs; APF=10 for 3 

COUs). 

 

Chronic non-cancer (Table 5-5, p. 137):   

 

● For 8 of 10 COUs, both central tendency and high-end MOEs are below the benchmark 

MOE (30).   

○ For 5 of these, even an APF=50 isn’t sufficient to get the high-end MOE above 

the benchmark.   

○ For the other 3 COUs, respirators are required to get the high-end MOE above the 

benchmark (APF=50 for 1 COU; APF=10 for 2 COUs).   

● For 1 of these, even an APF=50 isn’t sufficient to get the central tendency MOE above 

the benchmark.  For the other 7 COUs, respirators are required to get the central tendency 

MOE above the benchmark (APF=50 for 1 COU; APF=25 for 1 COU; APF=10 for 5 

COUs). 

 

Cancer (Table 5-7, p. 140):   

 

EPA employed several devices to minimize the extent of inhalation cancer risk to worker that it 

found.  First, it made an unsupported assumption of universal, effective use of respirators.  See 

Part I sec. 1.B. and sec. 7.A.  Second, it applied a very high cancer risk benchmark of 1 in 10,000 

that is virtually unprecedented for EPA when administering its statutes and is wholly at odds 

with TSCA’s mandate to protect workers as a “potentially exposed or susceptible 
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subpopulation.”  See Part I sec. 7.C.  Third, it only identified unreasonable risks when its central 

tendency as well as high-end estimates exceeded the benchmark.  See Part I sec. 7.B.   

 

Examining Table 5-7 on page 140, one can see that absent PPE, EPA’s inhalation cancer risk 

estimates are above its already excessive benchmark of 1 in 10,000 for 7 of its 10 scenarios 

under high-end exposures and 5 of the 10 scenarios under central tendency exposures.  Even the 

assumed universal use of a high-efficiency respirator was not enough to reduce exposures below 

that high benchmark for the broad category of Industrial Use, where EPA found a risk of 2 in 

10,000 even with a respirator with an APF of 50.   

 

Had EPA used a more protective and typical cancer risk benchmark of 1 in 100,000, the table 

shows there would be excessive risk in all ten scenarios for both central tendency and high-end 

exposures -- even with respirator use.  

 

Further details: 

● For all 10 COUs, inhalation cancer risk levels for workers are above 1 in 100,000 – 

even with respirator use – for both central tendency and high-end exposures.  Even for 

ONUs, the same is true for film cement use (Table 5-8, p. 141). 

● For 7 of the 10 COUs, high-end cancer risk levels for workers are above 1 in 10,000.   

○ For 1 of these, even an APF=50 isn’t sufficient to get the high-end cancer risk 

below this risk level.   

○ For the other 6 COUs, respirators are necessary to get the high-end cancer risk 

levels below 1 in 10,000 (APF=50 for 2 COUs; APF=25 for 3 COUs; APF=10 for 

1 COU).   

● For 5 of 10 COUs, central tendency cancer risk levels are also above 1 in 10,000.  For 

these, respirators are necessary to get the central tendency cancer risks risk levels below 1 

in 10,000 (APF=25 for 1 COU; APF=10 for 4 COUs).   

 

B. Dermal risks147 

Acute (Table 5-9, p. 142):   

 

● For 8 of 10 COUs, high-end MOEs are below the benchmark MOE (300) and gloves with 

a protection factor of 5 (PF=5) are required to get above the benchmark.   

                                                 
147 The tables presenting the dermal data need revision for accuracy and clarification: 

 Table 5-9:   

o Columns showing the results for central tendency scenarios need to be added. 

o The values in the PF=5 column that are <3400 need to be boldfaced 

 Tables 5-10 and 5-11:  Columns showing the results for central tendency as well as high-

end scenarios need to be added. 
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● For 4 of the 10 COUs, central tendency MOEs are below the benchmark MOE (based on 

the text just above the table; EPA has not provided the specific data for these exposures 

or what gloves are necessary to get above the benchmark). 

 

Chronic non-cancer (Table 5-10, p. 144 – EPA doesn’t distinguish between high-end and central 

tendency exposures):   

 

Examining this table, one can see that the estimated MOE is below the benchmark MOE of 30 in 

8 of the 10 scenarios when gloves are not assumed to be worn – and in 5 scenarios even when a 

glove with a protection factor of 5 is assumed to be worn.  Only by making the unsupported 

assumption of universal, effective use of gloves with a high PF was EPA able to claim these 

dermal risks are above its benchmark MOE. 

 

Further details: 

 

● For 9 of 11 COUs, the MOEs are below the benchmark MOE (30).   

○ For 5 of these, even PF=5 gloves aren’t sufficient to get above the benchmark.   

○ For the other 4 COUs, PF=5 gloves are required to get above the benchmark. 

 

Cancer (Table 5-11, p. 145 – EPA doesn’t distinguish between high-end and central tendency 

exposures):   

 

● For 9 of 11 COUs, dermal cancer risk levels for workers are above 1 in 100,000 – even 

with PF=20 glove use.   

● For 9 of 11 COUs, dermal cancer risk levels for workers are above 1 in 10,000 – even 

with PF=5 glove use.   

○ For 8 of these, PF=10 gloves still leave risk above 1 in 10,000, and  

○ For 6 of these, even PF=20 gloves are not sufficient to get risk below 1 in 10,000. 

 

C. Aggregate vs. sentinel exposures  

EPA provides no significant discussion of its decision to rely on sentinel exposures instead of 

aggregate exposures, and EPA provides no support for the decision to consider the highest 

exposure to be sentinel (vs. the exposure of the longest duration/frequency, etc.) (p. 152).  Nor 

does EPA provide any rationale for how its decision to conduct a sentinel exposure assessment 

comports with its collapsing of multiple uses and scenarios into single scenarios (see Part I sec. 

2.C. of these comments):  On what basis did EPA determine that its selected scenario is 

representative of all of the scenarios that were collapsed into it?  And that exposures for that 

scenario were in fact the most significant?  EPA has provided no such analysis in its draft risk 

evaluation.   
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In a risk evaluation, EPA must describe whether aggregate or sentinel exposures under the 

conditions of use were considered “and the basis for their consideration.”  40 C.F.R. 

§ 702.43(a)(2).  EPA has violated this duty by failing to articulate the basis for considering 

sentinel exposure.   

 

In addition, EPA’s risk evaluation rule defines “sentinel exposure” to “mean[] the exposure from 

a single chemical substance that represents the plausible upper bound of exposure relative to all 

other exposures within a broad category of similar or related exposures.”  40 C.F.R. § 702.33.  

But EPA has failed to apply this definition throughout the draft risk evaluation.  EPA did not 

establish that the exposures it analyzed represent the “plausible upper bound of exposure relative 

to all other exposures” within the relevant categories.  This regulatory definition requires that, 

when EPA prepares a sentinel exposure for workers, EPA must identify or evaluate the worker 

whose exposure represents the upper bound of exposure.  82 Fed. Reg. 33,3726, 33,733 (July 20, 

2017).  EPA has not established that, for each category of worker, it actually identified and 

evaluated the worker whose exposure represents the upper bound of exposure.   

 

7. Flaws in EPA’s unreasonable risk definition and determinations 

A. Expectation of compliance with existing laws and standards 

In reaching its unreasonable risks determinations, “EPA expects there is compliance with all 

federal and state laws, such as worker protection standards, unless case-specific facts indicate 

otherwise” (p. 175, FN 1).  EPA goes on to conclude that “therefore existing OSHA regulations 

for worker protection and hazard communication will result in use of appropriate PPE consistent 

with the applicable SDSs in a manner adequate to protect workers.”  As noted in Part I sec. 1.B.  

above, EPA mischaracterizes these OSHA regulations, which do not in fact require that persons 

comply with SDSs. 

 

It is wholly inappropriate for EPA to simply assume either that there is universal compliance 

with laws and recommended standards, or that even when complied with, such requirements 

eliminate all risk such that EPA can ignore the contribution of such regulated activities to the 

overall risks posed by 1,4-dioxane.  EPA has provided no analysis whatsoever of the degree of 

compliance with various requirements, including the extent to which they are effectively 

enforced.  It has made no attempt to identify, let alone evaluate, the risks posed by the releases 

and exposures that continue to occur even in the presence of those requirements, and their 

contribution to the total exposure and risks.  EPA has also failed to acknowledge that the other 

requirements derive from statutes that establish different criteria for establishing requirements to 

address human and environmental health risks.  Many of these other statutes, for example, 

require EPA or other agencies to consider factors such as cost and feasibility when setting 

standards -- factors that TSCA explicitly forbids EPA from taking into account when assessing 

risks.  TSCA section 6(b)(4)(A) states (emphasis added): 
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The Administrator shall conduct risk evaluations pursuant to this paragraph to 

determine whether a chemical substance presents an unreasonable risk of injury to 

health or the environment, without consideration of costs or other nonrisk factors, 

including an unreasonable risk to a potentially exposed or susceptible 

subpopulation identified as relevant to the risk evaluation by the Administrator, 

under the conditions of use. 

B. Allowance for exceedances for high-end risks when finding no unreasonable risk 

EPA states that its “determination of unreasonable risk is likely to consider the risk estimates 

associated with the central tendency exposure scenarios” (p. 151, emphasis added).  EPA also 

states (p. 152, emphasis added): 

 

Where risks greater than the acceptable benchmarks are identified for high-end 

exposures, but not for central tendency exposures, and where EPA determines 

that a potentially exposed or susceptible subpopulation is not expected to be 

affected under the conditions of use, EPA may determine that while some risk 

exists, the risk is not unreasonable for the occupational conditions of use. 

This is not theoretical:  EPA has applied this approach to specific risk determinations in this risk 

evaluation; for examples, see pp. 160, 161. 

 

Among other concerns, EPA’s approach is at odds with its obligation under TSCA to conduct 

risk evaluations that ensure protection of “potentially exposed or susceptible subpopulations,” 

which TSCA explicitly defines as including workers.  Elsewhere, EPA represents its high-end 

estimates as “generally intended to cover the most exposed individuals or sub-populations,” 

while its central tendency estimates apply to the “average or typical exposure” that workers 

experience (p. 153).  But TSCA does not allow EPA to protect only the “average or typically 

exposed” workers; in fact, when it comes to workers EPA is required to protect all of them. 

 

Moreover, EPA stated that it would use sentinel exposure levels which it defines as “the 

exposure to a single chemical substance that represents the plausible upper bound of exposure 

relative to all other exposures within a broad category of similar or related exposures” (p. 152).  

How can EPA justify relying on the central tendency over the high-end exposure scenario when 

EPA has committed to using the “plausible upper bound of exposure” in its exposure 

assessments?  EPA’s use of the central tendency exposure as determinative of unreasonable risk 

is inconsistent with EPA’s definition of sentinel exposure in its risk evaluation rule.  See 40 

C.F.R. § 702.33. 
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C. 1 in 10,000 cancer risk level deemed reasonable for workers  

EPA has relied on NIOSH guidance in order to establish 1 x 10-4 as the cancer risk benchmark 

for workers (pp. 133, 153, 155).  EPA cites the Benzene decision for support (p. 155, footnote 

12), but that case pertained to how the standard for protection applied under OSHA was to be 

determined, not under TSCA.  EPA’s decision is wholly at odds with its own acknowledgment 

two pages earlier that other laws have standards that differ from TSCA’s (p. 153, footnote 10). 

 

EPA is required to protect workers, both generally and as a “potentially exposed or susceptible 

subpopulation,” under TSCA, not under OSHA.  The 2016 amendments to TSCA strengthened 

EPA’s already-existing mandate to protect workers.  TSCA’s new definition of “potentially 

exposed or susceptible subpopulation” has no asterisk next to workers, and there is no basis in 

TSCA for EPA to provide less protection to workers than any other such subpopulation, let alone 

than the general population.  Yet that is exactly what EPA has done here. 

 

The 2016 amendments to TSCA also explicitly preclude EPA from considering feasibility or 

other non-risk factors when determining whether a chemical presents an “unreasonable risk,” 

including to workers; see TSCA section 6(b)(4)(A).  Yet EPA invokes standards under other 

statutes that lack this prohibition in an effort to claim precedent for its 1 x 10-4 benchmark (p. 

155, footnote 11).   

 

Indeed, EPA’s reliance on the Benzene decision cannot be reconciled with the statutory 

differences between OSHA’s standard and TSCA’s unreasonable risk standard.  In the Benzene 

case, the Court interpreted a provision of the OSH Act that defined standards as “reasonably 

necessary or appropriate to provide safe or healthful employment and places of employment,” as 

requiring OSHA “to make a threshold finding that a place of employment is unsafe—in the sense 

that significant risks are present and can be eliminated or lessened by a change in practices.”  

Indus. Union Dep’t, AFL-CIO v. API, 448 U.S. 607, 642 (D.C. Cir. 1980) (emphasis added).  

The Court’s interpretation turned on the statutory language of the OSH Act, the Act’s structure, 

and its legislative history.  But EPA can point to no statutory language in TSCA invoking this 

standard, EPA has pointed to no similarities between the two statute’s structures, nor has EPA 

pointed to any legislative history suggesting that TSCA adopted the OSH Act’s standard.  

Moreover, if Congress had intended to adopt the Benzene standard under TSCA, it would have 

required that EPA regulate “significant risks,” not “unreasonable risks.”  Indeed, the significant 

differences between the language and structure of the two statutes strongly indicates that 

Congress meant to adopt a different standard in TSCA, not the standard articulated by the Court 

in the Benzene case.  

 

Moreover, in implementing TSCA (even before the amendments) and its other environmental 

statutes, EPA has generally sought to reduce population risks from chemicals in commerce that 

are carcinogens to below about one case per one million people.  See, for example, this EPA 
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statement from 1989:  “EPA believes *** that it should reduce risks to less than 1 x 10-6 for as 

many exposed people as reasonably possible.”  National Emission Standards for 

Hazardous Air Pollutants; Radionuclides, 54 Fed. Reg. 51,654, 51,686 (Dec. 15, 1989).  Nor 

does EPA only apply this standard under the Clean Air Act.  When setting Clean Water Act 

criteria, “EPA intends to use the 10-6 risk level, which the Agency believes reflects an 

appropriate risk for the general population.  EPA’s program office guidance and regulatory 

actions have evolved in recent years to target a 10-6 risk level as an appropriate risk for the 

general population.  EPA has recently reviewed the policies and regulatory language of other 

Agency mandates (e.g., the Clean Air Act Amendments of 1990, the Food Quality Protection 

Act) and believes the target of a 10-6 risk level is consistent with Agency-wide practice.”148  

When Congress amended TSCA to include the unreasonable risk standard, it did so knowing that 

agency practice was to regulate cancer risks at the 10-6 risk level.  It should be presumed that 

Congress meant to adopt this risk standard when codifying the unreasonable risk standard.   

 

In grasping for support for its approach in this risk evaluation by citing other mentions by EPA 

of the 1 x 10-4 risk level (p. 155, footnote 11), EPA blurs a critical distinction made when EPA 

has invoked the less stringent level of protection from cancer risks:  the level set to reflect the 

maximum risk faced by any individual vs. the level set to protect a broader population.  EPA 

invokes the “two-step approach” used under the Clean Air Act, where EPA includes a “limit on 

maximum individual lifetime [cancer] risk (MIR) of approximately 1 in 10 thousand” (p. 155 

n. 11, citing 54 Fed. Reg. 38,045 (Sept. 14, 1989)) (emphasis added).  But that is entirely 

different than the level set to protect the vast majority of the population in question. 

 

More specifically, the two-step, risk-based decision framework for the National Emission 

Standard for Hazardous Air Pollutants (NESHAP) program is described as follows by EPA: 

 

First, the rule sets an upper limit of acceptable risk at about a 1-in-10,000 (or 100-

in-1 million) lifetime cancer risk for the most exposed person.  As the rule 

explains, “The EPA will generally presume that if the risk to that individual [the 

Maximum Individual Risk] is no higher than approximately 1 in 10 thousand, that 

risk level is considered acceptable and EPA then considers the other health and 

risk factors to complete an overall judgment on acceptability.” 

                                                 
148 U.S. EPA, Methodology for Deriving Ambient Water Quality Criteria for the Protection of 

Human Health (2000), p.2 8, https://www.epa.gov/sites/production/files/2018-

10/documents/methodology-wqc-protection-hh-2000.pdf.   

https://www.epa.gov/sites/production/files/2018-10/documents/methodology-wqc-protection-hh-2000.pdf
https://www.epa.gov/sites/production/files/2018-10/documents/methodology-wqc-protection-hh-2000.pdf
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Second, the benzene rule set a target of protecting the most people possible to an 

individual lifetime risk level no higher than about 1-in-1 million.149 

But in this risk evaluation, EPA has set a risk level for the entire worker population that is the 

same as the level EPA elsewhere set for the most exposed individual in a population. 

EPA then erroneously invokes this level repeatedly to find the majority of conditions of use of 

1,4-dioxane to pose no risk to any workers, thereby subjecting many tens of thousands of 

workers to cancer risks that are as much as two orders of magnitude higher than warranted.  This 

approach must be rejected on scientific as well as legal grounds. 

 

D. Shifting the goalposts when risk values are only a little above acceptable 

benchmarks 

EPA has instituted an approach under which it can still deem a risk to be reasonable even though 

it exceeds the applicable acceptable level, as long as it is “close” to the acceptable level.  

Specifically, EPA states that it can consider “the proximity of the calculated risk estimate to the 

benchmark to determine that this condition of use does not present an unreasonable risk” (p. 

169).  Indeed, EPA had applied this approach to multiple conditions of use (pp. 159-60, 160-61, 

169).  In these cases EPA found its estimated MOEs of 25 or 17, well below its benchmark MOE 

of 30, still do not constitute unreasonable risks because they are in “proximity” to the 

benchmark.   

 

But EPA applies this in only one direction in the risk evaluation.  Even where EPA’s estimated 

MOEs are only slightly greater than the benchmark MOE, EPA still finds no unreasonable risk.  

See, for example:   

 

 Table 5-5, rightmost column for Film Cement: calculated MOE of 31 vs benchmark 

MOE of 30 is deemed not to represent unreasonable risk. 

 Table 5-4, rightmost column for Industrial Use: calculated MOE of 338 vs benchmark 

MOE of 300 is deemed not to represent unreasonable risk. 

 

EPA’s approach to unreasonable risk violates its duties under TSCA.  TSCA § 6 requires that 

EPA “shall conduct risk evaluations pursuant to this paragraph to determine whether a chemical 

substance presents an unreasonable risk of injury to health or the environment.”  15 U.S.C. 

§ 2605(b)(4)(A).  Here, EPA’s analysis of certain conditions of use finds an unreasonable risk 

with the estimated MOEs falling below the benchmark MOE, and EPA then reverses that finding 

because the estimated MOEs are in “proximity” to EPA’s risk benchmark.  By doing so, EPA 

                                                 
149 WHAT DOES EPA BELIEVE CONSTITUTES AN ACCEPTABLE LEVEL OF RISK?, 

https://www.epa.gov/national-air-toxics-assessment/nata-frequent-questions#risk2 (emphasis 

added) (last visited Jul. 19, 2019).  

https://www.epa.gov/national-air-toxics-assessment/nata-frequent-questions#risk2
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adopts a finding on unreasonable risk that runs counter to the evidence before the agency.  EPA’s 

own analysis establishes that a risk exists, and EPA has not explained how the MOEs being in 

“proximity” to the benchmark negates the finding of unreasonable risk.  While EPA emphasizes 

that some uncertainties might overestimate the risk presented by these conditions of use, EPA 

fails to account for how these or other uncertainties might underestimate the risk.  EPA’s failure 

to adopt a final risk determination consistent with its factual findings is arbitrary and capricious.    

 

E. Flaws in dermal exposure analysis and misleading characterizations of EPA’s 

dermal risk analysis in its risk determinations  

EPA repeatedly states in the Risk Determination section that the agency’s approach to estimating 

dermal exposures “could overestimate risk.”  The draft risk evaluation states: “EPA chose to use 

3.2%, the higher value, for the dermal absorption factor.  The actual absorption could be ten-fold 

lower based on the Bronaugh in vitro study (Bronaugh, 1982).  For this pathway, EPA expects 

that the risks are not underestimated.”  (For examples of this language, see pp. 158, 163).   

 

i. Insufficiency and mischaracterization of glove modeling scenarios 

EPA’s actual analysis of what absorption values and assumptions were applied to which 

scenarios is far from clear and at the very least must be far more thoroughly explained.  Based on 

our best effort to discern what EPA did, it appears the description just cited mischaracterizes 

EPA’s actual analysis, which cannot be fairly characterized as an overestimation of exposure, for 

several reasons: 

 

1. EPA states that it used the higher 3.2% absorption rate only in occluded scenarios, where 

gloves are worn: “[f]or quantifying potential dermal risks to workers, EPA used the 

measured absorption values of 0.3% for scenarios without gloves and 3.2% for scenarios 

with gloves to quantify the amount of the applied dermal dose that would be systemically 

available.” (p. 76)  This would be appropriate, and necessary, if EPA could reasonably 

rely on Bronaugh, 1982 (which EPA should not – see Part I sec. 4.B.v.), as Bronaugh 

found, according to EPA, that “[d]ermal penetration of 1,4-dioxane was 3.2% of the 

applied dose for the occluded condition, and 0.3% for unoccluded” (p. 83).   

However, it is not at all clear that EPA implemented this approach.  Its risk values for the 

scenarios without gloves are reduced exactly by the protection factor (PF) EPA assumed 

for the three with-gloves scenarios.  See Table 5-10 on p. 144 and Table 5-11 on p. 145.  

This should not be the case if EPA applied different values for skin absorption for the no-

gloves and gloves scenarios.   

2. If EPA did use the lower 0.3% for scenarios where gloves are not worn (which it does not 

state it did in the Risk Determination sections), then the more conservative and health-

protective approach would have been to also use the higher 3.2% absorption for the non-
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occluded/no-glove scenario.  Support for use of a higher rate is provided by the other 

study EPA cites, Marzulli et al., 1981, which found a dermal absorption rate of 2-3% in a 

non-occluded scenario (albeit after a 24-hour exposure).  While EPA described the study 

(p. 83), it appears not to have chosen to use its higher absorption rate for non-occluded/no 

glove scenarios, based on the statement on p. 76 cited above.  As a result, EPA’s repeated 

assertion in the Risk Determination sections that its approach was conservative is 

questionable at best. 

3. Elsewhere in the draft, EPA notes some of the numerous ways in which glove use can 

actually increase skin exposure through occlusion (p. 292): “[g]loves can prevent the 

evaporation of volatile chemicals from the skin.  Chemicals trapped in the glove may be 

broadly distributed over the skin (increasing S in Equation G-13), or if not distributed 

within the glove, the chemical mass concentration on the skin at the site of contamination 

may be maintained for prolonged periods of time.”  One of the SAAC panel members 

highlighted this issue as well: in the real-world, an untrained user may contaminate a 

glove, leading to occlusion and higher exposure.  Likewise, permeable gloves may enable 

the chemical to absorb through the glove, while preventing or slowing evaporation. 

Gloves can also increase skin temperature and humidity, which can increase absorption. 

However, it does not appear that EPA’s analysis accounted for such factors that could 

lead to increased skin absorption during use of gloves.   

EPA appears to want to have it both ways:  To acknowledge the limitations of gloves and 

their potential to increase skin absorption, but then to simply assume that gloves actually 

provide 5x, 10x or 20x levels of protection over no gloves without citing any evidence to 

support these values.  

The issue of dermal absorption in the presence of gloves is clearly highly complex.  EPA needs 

to provide a far more thorough analysis, including by expanding its glove and usage scenarios. 

The Agency should also provide a more detailed explanation than is currently provided.  In doing 

so, it should also account for more recent data, such as Dennerlein et al., 2013 (see Part I sec. 

4.B.v in these comments for further detail).  

ii. Inaccurate modeling leads to underestimate of exposure  

During the July 30th SACC meeting on 1,4-dioxane, one of the SACC panel members, an expert 

on dermal exposure assessment, expressed major concerns with EPA’s dermal exposure 

estimates and ultimate conclusions.  The SACC member suggested that dermal exposures should 

not be discounted on the basis of questionable, and not well described, experiments and 

assumptions.  Among the issues he flagged are: reliance on Bronaugh, 1982 (see Part I sec. 

4.B.v. above); EPA’s extrapolation from inhalation to dermal risks without considering flux 

dynamics that are uniquely applicable to dermal absorption; EPA’s assumption that time equals 

infinity in its dermal modeling (which overestimates evaporation and underestimates absorption); 
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crucial mistakes in the Agency’s dermal dose equation calculations; and EPA’s use of fixed 

glove PFs of 5x, 10x, and 20x.  

Here we provide further details on the latter two of these issues:  

a) In the draft risk evaluation, EPA cites the fractional absorption potential for 1,4-dioxane 

to be 0.86 or 0.78, depending on the setting, based on Kasting and Miller (2006) (p. 76). 

These values represent the fractions of the chemical on the skin that are potentially 

systemically absorbed.  However, on p. 76 the Agency erroneously claims that these 

values represent only absorption into the stratum corneum.  As a result, EPA then 

erroneously further adjusts the 0.86 or 0.78 values by the 0.3% or 3.2% values based on 

Bronaugh, 1982.  Through this inappropriate “double” adjustment, the Agency severely 

underestimates potential dermal absorption – by a factor of at least 31.150  

b) The SACC member explained that the assumption that PFs can only range from 1x (no 

gloves) to 20x PF is erroneous, and that the range should include PFs below 1x.  As 

described by the member, glove testing is typically conducted in a lab in ideal conditions 

– without an actual hand present.  However, as noted above, in the real-world, an 

untrained user may contaminate a glove, leading to occlusion and higher exposure. 

Likewise, permeable gloves may enable the chemical to absorb through the glove, while 

preventing or slowing evaporation.  Though EPA acknowledged these factors (as 

described in #3 above) it failed to incorporate them into its analysis when it assumed only 

positive PF values for gloves.  

In the Risk Determination section, EPA ultimately only cites the risk estimates for the 20x PFs, 

ignoring the higher risks found with no gloves or lower PFs.  The unstated but highly 

questionable premise seems to be that if the most protective gloves potentially available can 

reduce risk to below the benchmark, then there is no unreasonable risk.  This approach will allow 

clear risks to occur whenever a worker uses anything less than the most protective gloves (or no 

gloves), a scenario quite likely – and certainly reasonably foreseen – to occur in the real world. 

In sum, it is far from clear that EPA has, as it claims, overestimated risk from dermal exposure.  

If anything, it seems likely that the agency underestimated risk.   

 

                                                 
150 We derived this value by multiplying the 0.86 fractional absorption value by 3.2% to derive 

the “double” adjusted value (i.e., 0.86 x 0.032 = 0.0275).  The ratio of the unadjusted value of 

0.86 to EPA’s “double” adjusted value of 0.0275 is 31 (i.e., 0.86 / 0.0275 = 31.27). 
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8. Systematic review issues 

EDF has previously provided extensive comments on EPA’s systematic review approach.151  We 

incorporate those comments by reference.   

 

A. OPPT does not provide explanation nor empirical support for its revisions to the 

systematic review data quality criteria for epidemiological studies, and certain 

revisions make it more difficult for epidemiological studies to be scored overall as 

high quality. 

 OPPT released an updated version of its systematic review data quality criteria for 

epidemiological studies, but did not provide any explanation for the numerous 

changes it made to these criteria.  OPPT’s scoring methodology is already at odds 

with best practices in systematic review (see Section 4 of EDF’s previous 

comments on this issue),152 and the agency’s decision to alter scoring criteria 

without providing any empirical rationale for the changes further underscores that 

the study quality evaluation strategy that OPPT developed is not evidence-based. 

 At least six metrics in OPPT’s updated epidemiological criteria can no longer 

receive a score of High.  These changes preclude epidemiological studies from 

receiving High scores for all study metrics—this was previously possible. 

Notably, these types of revisions to the epi criteria—prohibiting a score of high 

for certain data quality metrics—did not occur for animal or in vitro studies where 

it is remains possible to score High across every data quality metric.  The effect is 

to diminish the contribution of epidemiological evidence relative to animal and in 

vitro studies. 

 There were four instances where professional judgment was used to 

up/downgrade the overall study quality scores for animal toxicity studies (see 

Supplemental File for Animal and In Vitro studies153).  Importantly, the treatment 

of two of these studies (Kano 2008 and Argus 1965) highlights but one of many 

deeply flawed aspects of OPPT’s systematic review methodology: if a single 

metric is assigned a score of Unacceptable the entire study is dismissed. 

                                                 
151 Environmental Defense Fund Comments on Application of Systematic Review in TSCA Risk 

Evaluations, submitted August 16, 2018, available at 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0077. 
152 Environmental Defense Fund Comments on Application of Systematic Review in TSCA Risk 

Evaluations, submitted August 16, 2018, available at 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0077. 
153 U.S. EPA 2019, Risk Evaluation for 1,4-Dioxane, Systematic Review Supplemental File: 

Data Quality Evaluation of Human Health Hazard Studies – Animal and In Vitro Studies,  

https://www.epa.gov/sites/production/files/2019-06/documents/7_1-4-d_supplement_-

_data_quality_evaluation_animal_and_in_vitro_tox_06272019.pdf.  

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0077
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0077
https://www.epa.gov/sites/production/files/2019-06/documents/7_1-4-d_supplement_-_data_quality_evaluation_animal_and_in_vitro_tox_06272019.pdf
https://www.epa.gov/sites/production/files/2019-06/documents/7_1-4-d_supplement_-_data_quality_evaluation_animal_and_in_vitro_tox_06272019.pdf
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B. OPPT’s dermal absorption analyses rely heavily on a single study that is not 

publicly available and was not evaluated using the agency’s systematic review 

process. 

 Dermal absorption analyses in the draft risk evaluation for 1,4-dioxane hinge 

largely on what the agency refers to as the “Bronaugh in vitro study” (e.g., p. 

110).  This source (Bronaugh, 1982) does not appear to be publicly available. 

Moreover, the HERO page indicates that this “in vitro study” is in fact a book 

chapter rather than an actual scientific study document.  The source is not in any 

of OPPT’s supplemental files containing the systematic review data quality 

evaluation sheets.  Thus, OPPT’s entire characterization of a central human 

exposure consideration (dermal absorption) is drawn from a 1982 book chapter 

that is not publicly accessible, and for which there is no indication that an 

underlying study is available to assess through OPPT’s systematic review 

approach. 

 OPPT relies on Bronaugh 1982  to derive toxicity values for multiple types of 

dermal hazard:  

o Acute/short-term POD for dermal exposures – sec. 4.2.6.2.2, p. 110-111 

o Chronic non-cancer POD for dermal exposures – sec. 4.2.6.2.5, p. 117-118 

o Chronic cancer unit risk for dermal exposures – sec. 4.2.6.2.7, p. 122-123 

 

C. OPPT has inappropriately scored an occupational exposure study Unacceptable, 

removing critical data from consideration in the risk evaluation. 

 OPPT gave a score of unacceptable to a workplace monitoring study (OSHA, 

2016); chemical exposure health data (p. 105 of SR Supplemental File: Data 

Quality Evaluation of Environmental Releases and Occupational Exposure Data) 

 Metric 3 (Applicability) has been scored Unacceptable, with the reviewer 

comment stating, “Looks like it should be an excel file with exposure data, but it’s 

all smooshed together in a text file and not useful” (p. 105). 

o The explanation provided in the reviewer comment is absurd and 

inappropriately results in a score of Unacceptable.  In OPPT’s scoring 

guidelines for this study type (Application of SR in TSCA REs document, 

p. 76), the description for Unacceptable for the Applicability metric states, 

“The data are from an occupational or non-occupational scenario that does 

not apply to any occupational scenario within the scope of the risk 

evaluation.”  Thus, a study should only be given a score of Unacceptable 

for this metric when the data are not within the scope of the evaluation. 

That is not the case here.  



 

 

95 

 

o To the extent OPPT had trouble accessing the data in a useable form, 

OPPT should have worked with OSHA to obtain the data, e.g., in an Excel 

sheet.  The information is reasonably available and should have been 

considered by EPA in its analysis.   

 

D. OPPT has again failed to define and explain its approach to evidence integration. 

Further, the approach taken to evidence integration in the draft 1,4-dioxane risk 

evaluation does not align with best practices as reflected and shared by leading 

systematic review methods for chemical assessment (e.g., OHAT, NavGuide, IRIS).  

 As we have described in previous comments,154 OPPT has not provided a pre-

established methodology for its approach to evidence integration.  This violates 

the agency’s own definition of weight of the scientific evidence; the final rule 

Procedures for Chemical Risk Evaluation Under the Amended Toxic Substances 

Control Act states that weight of the scientific evidence is: 

 

“a systematic review method, applied in a manner suited to the 

nature of the evidence or decision, that uses a pre-established 

protocol to comprehensively, objectively, transparently, and 

consistently identify and evaluate each stream of evidence, 

including strengths, limitations, and relevance of each study and to 

integrate evidence as necessary and appropriate based upon 

strengths, limitations, and relevance.” 

 Rather than providing a pre-established protocol for evidence integration, OPPT’s 

approach to evidence integration appears to be limited to the development of a 

“weight-of-the-scientific evidence narrative” (p. 82).  This type of narrative 

approach is explicitly frowned upon in systematic review -- historically producing 

assessments of evidence that were inconsistent and lacked transparency -- and in 

large part motivated the inception of systematic review.  

 

As noted in the 2014 National Academy of Sciences (NAS) report that reviewed EPA’s IRIS 

program:  

 

                                                 
154 Environmental Defense Fund Comments on Application of Systematic Review in TSCA Risk 

Evaluations, submitted August 16, 2018, available at 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0077; Environmental 

Defense Fund Comments on Draft Risk Evaluation for C.I. Pigment Violet 29 (Anthra[2,1,9-

def:6,5,10-d'e'f']diisoquinoline- 1,3,8,10(2H,9H)-tetrone), submitted January 14, 2019, available 

at https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0604-0013. 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0210-0077
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0604-0013
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Critical elements of conducting a systematic review include formulating the 

specific question that will be addressed (problem formulation) and developing the 

protocol that specifies the methods that will be used to address the question 

(protocol development).155 

 

After the systematic-review questions are specified, protocols for conducting the 

systematic reviews to address the questions should be developed.  A protocol 

makes the methods and the process of the review transparent, can provide the 

opportunity for peer review of the methods, and stands as a record of the review.  

It also minimizes bias in evidence identification by ensuring that inclusion of 

studies in the review does not depend on the studies’ findings.  Any changes made 

after the protocol is in place should be transparent, and the rationale for each 

should be stated.  EPA should include protocols for all systematic reviews 

conducted for a specific IRIS assessment as appendixes to the assessment.156 

 

EPA’s IRIS program reflects this NAS recommendation by developing problem formulation and 

assessment protocols for each of its assessments.157  OPPT needs to develop full protocols for 

each of its risk evaluation, and should consult with the IRIS program on how best to do so in 

consideration of requirements under TSCA.  

 

E. OPPT’s inconsistent application of its systematic review criteria results in an 

arbitrary and capricious analysis.   

 As noted in Part 8.B, EPA relies on some sources without evaluating them under 

its systematic review process.  But EPA then excludes some other sources on the 

basis of its systematic review process.  EPA’s inconsistent application of its 

systematic review process results in an arbitrary and capricious analysis since 

EPA includes and excludes sources based on EPA’s decision about whether to 

apply the systematic review process, without explanation or justification.   

 EPA has also not explained how it can exclude evidence from its systematic 

review process while still complying with its regulatory definition of “weight of 

the evidence” which states that evidence will be subject to systematic review.    

 

  

                                                 
155 Nat’l Research Council, Review of EPA’s Integrated Risk Information System (IRIS) Process  

(2014) at p. 5, https://www.ncbi.nlm.nih.gov/books/NBK230060/ (emphasis added). 
156 Id. at 6 (emphases added). 
157 U.S. EPA, Office of Research & Dev., National Academy of Science Committee to Review 

Advances Made to the IRIS Program at slide 23 (Feb. 2018), http://nas-

sites.org/dels/files/2018/01/AdIRIS-15.pdf.  

https://www.ncbi.nlm.nih.gov/books/NBK230060/
http://nas-sites.org/dels/files/2018/01/AdIRIS-15.pdf
http://nas-sites.org/dels/files/2018/01/AdIRIS-15.pdf
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PART II 

 

EDF previously provided comments on the scope and problem formulation for 1,4-dioxane.158  

In those comments, EDF identified a variety of legal violations and other problems with EPA’s 

approach to the 1,4-dioxane risk evaluation.  Unfortunately, many of those same violations and 

problems appear in the draft risk evaluation, along with new ones.  EDF incorporates and 

reiterates those earlier points here, as well as providing additional comments that address the 

new concerns.   

 

Similarly, EDF has, as part of a broader coalition, filed an Opening Brief and Reply Brief 

explaining why the Risk Evaluation Rule is illegal and arbitrary and capricious.  For these same 

reasons, it is illegal and arbitrary and capricious for EPA to follow the Rule in developing this 

risk evaluation.  EDF incorporates and reiterates some of those points here as well.  We attach 

those Briefs as Appendices VI and VII.  EPA should fix all of these problems in its final risk 

evaluation.   

 

1. TSCA requires EPA to analyze whether a chemical substance, as a whole, presents an 

unreasonable risk, and EPA does not have discretion to ignore conditions of use, 

exposures, or hazards. 

In its prior scoping document and problem formulation for 1,4-dioxane,159 EPA stated that it had 

authority to exclude conditions of use.  In the draft risk evaluation, EPA again reiterated this 

assertion of authority and again stated that it has excluded all consumer uses from its analysis, on 

the theory that it can do so because 1,4-dioxane is present only as a byproduct in those consumer 

uses (p. 28).  In our comments on the scope and the problem formulation, EDF explained that 

this approach is foreclosed under the statute, and EDF incorporates those arguments here.160  

Similarly, EDF incorporates the arguments presented in our Briefs attached as Appendix VI at 

21-40 and Appendix VII at 14-31.   

 

                                                 
158 EDF Comments on Ten Scopes under the Toxic Substances Control Act, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069; EDF Comments 

on Problem Formulations for Risk Evaluations To Be Conducted Under Toxic Substances 

Control Act, https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083.   
159 U.S. EPA, Problem Formulation of the Risk Evaluation for 1,4-Dioxane (May 2018), p.18, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0064 (hereinafter 

“Problem Formulation for 1,4-Dioxane”).  
160 EDF Comments on Ten Scopes under the Toxic Substances Control Act, pp. 4-11, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069; EDF Comments 

on Problem Formulations for Risk Evaluations To Be Conducted Under Toxic Substances 

Control Act, pp.13-20, https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-

0083.   

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0064
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083
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In the problem formulation, as well as in the draft risk evaluation (p. 28), EPA states that it will 

also exclude exposures under other conditions of use as well.  Specifically, EPA ignores 

numerous exposure pathways that are allegedly addressed by other statutes (p. 156).  In the draft 

risk evaluation, EPA acknowledges that these exposures flow from conditions of use, including 

“industrial releases to air, water or land; and other conditions of use” (p. 156).  EPA also 

effectively ignores certain hazards by completely failing to analyze environmental hazards to 

sediment-dwelling, terrestrial, or avian organisms (pp. 41, 79-80).  EPA also effectively ignores 

certain hazards by failing to analyze the unique hazards presented to potentially exposed or 

susceptible subpopulations (p. 108).   

 

TSCA’s language and structure unambiguously foreclose EPA’s interpretation that it may ignore 

certain conditions of use, exposures, and hazards.  EPA’s decision to disregard certain exposure 

pathways and hazards is also “arbitrary, capricious, [or] an abuse of discretion” under the APA, 5 

U.S.C. § 706(2)(A), because it will lead EPA to consider “factors which Congress has not 

intended it to consider [and] entirely fail[] to consider an important  aspect of the problem.”  

Motor Vehicle Mfrs. Ass’n v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983).  Moreover, 

as the draft risk evaluation itself reveals, this approach leads to irrational and arbitrary 

applications.  Instead, EPA should be guided by the statutory language and consider all of the 

conditions of use, exposures, and hazards related to a chemical substance.  EPA should evaluate 

all of the evidence of conditions of use, exposure, and hazard; it should not ignore evidence 

because of self-imposed blinders.   

 

A. The plain text, overall structure, purpose, and legislative history of TSCA indicate 

that EPA has to determine whether a chemical substance presents an unreasonable 

risk comprehensively, considering all of its hazards, exposures, and conditions of 

use.  

i. The plain text requires EPA to consider all hazards, exposures, and conditions of use.    

Statutory interpretation should begin, as always, with the language of the statute.  The plain 

language of the risk evaluation provision supports the interpretation that EPA must consider all 

hazards, exposures, and conditions of use as necessary “to determine whether a chemical 

substance presents an unreasonable risk.”  15 U.S.C. § 2605(b)(4)(A) (emphasis added).  This 

directive expresses Congress’s clear intent that EPA evaluate the risks posed by “a chemical 

substance” as a whole.  Congress consistently used the phrase “a chemical substance” to describe 

the object of priority designations and risk evaluations.  15 U.S.C. § 2605(b)(1)-(4), (i) (using the 

phrase 14 times).  This language requires EPA to consider all hazards and exposures that 

contribute to the total risk presented by the chemical substance as a whole.   

 

This whole-substance focus begins during prioritization.  The definitions of high- and low-

priority substances make clear that it is the “substance” that receives the designation, not selected 
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conditions of use, exposures, or hazards.  See id. § 2605(b)(1)(B).  The provision requiring EPA 

to select the first ten chemicals also directed that the risk evaluations be “conducted on 10 

chemical substances drawn from the 2014 update of the TSCA Work Plan,” making the object of 

these risk evaluations the chemical substances as a whole.  Id. § 2605(b)(2)(A).  As EPA 

reasoned in the Prioritization Rule, “[t]he statute is clear that EPA is to designate the priority of 

the ‘chemical substance’—not a condition of use for a chemical substance.”  82 Fed. Reg. 

33,753, 33,755 (July 20, 2017) (citing 15 U.S.C. § 2605(b)(1)(A)).  Similarly, EPA must 

prioritize the whole chemical, and EPA is not directed to prioritize only certain hazards or 

exposures.  Indeed, the prioritization process expressly “shall include a consideration of the 

hazard and exposure potential of a chemical substance,” without any basis for EPA to limit that 

consideration to only certain hazards or exposures.  15 U.S.C. § 2605(b)(1)(A).  

 

EPA must also conduct risk evaluations on “a chemical substance” as a whole.  For example, 

TSCA provides that “[u]pon designating a chemical substance as a high-priority substance, the 

Administrator shall initiate a risk evaluation on the substance.”  15 U.S.C. § 2605(b)(3)(A) 

(emphasis added).  Similarly, the statute directs EPA to determine either that “a chemical 

substance presents” or “does not present an unreasonable risk.”  Id. § 2605(i)(1)-(2) (emphasis 

added).  Congress also uses the phrase “a chemical substance” or “chemical substances” in many 

other places in TSCA’s risk evaluation provisions.  See, e.g., id. § 2605(b)(4)(G) (setting 

deadlines for completing evaluation for “a chemical substance”), (b)(2)(A), (b)(2)(B), (b)(3)(A), 

(c)(1).   

 

The plain language of the risk evaluation provisions requires EPA to consider all available 

information about hazards, exposures, and conditions of use, without limitation.  TSCA 

§ 6(b)(4)(F)(i) expressly requires that EPA “integrate and assess available information on 

hazards and exposures for the conditions of use of the chemical substance.”  15 U.S.C. 

§ 2605(b)(4)(F)(i).  Thus, if there is “available information on hazards and exposures,” then EPA 

must integrate and assess that information as part of the risk evaluation.  Similarly, TSCA 

§ 6(b)(4)(F)(iv) requires that EPA “take into account, where relevant, the likely duration, 

intensity, frequency, and number of exposures under the conditions of use of the chemical 

substance.”  Id. § 2605(b)(4)(F)(iv).  This provision requires EPA to take into account exposures 

unless EPA can establish that they are irrelevant.  Finally, TSCA § 6(b)(4)(F)(v) requires that 

EPA “describe the weight of the scientific evidence for the identified hazard and exposure.”  Id. 

§ 2605(b)(4)(F)(v).   

 

All of these provisions direct EPA to consider a chemical’s hazards, exposures, and conditions of 

use, and none of them include any language providing EPA with any discretion to ignore any 

hazards, exposures, or conditions of use.  While EPA previously articulated a legal theory (albeit 

flawed) for ignoring certain conditions of use, EPA has not pointed to any legal basis for 



 

 

100 

 

ignoring hazards or exposures under the conditions of use being analyzed in a risk evaluation.  

EPA has pointed to no textual basis for these exclusions.   

 

Moreover, when EPA promulgates risk-management regulations under TSCA § 6(a):  

 

[EPA] shall consider and publish a statement based on reasonably available 

information with respect to— 

(i)  the effects of the chemical substance or mixture on health and the magnitude 

of the exposure of human beings to the chemical substance or mixture; 

(ii)  the effects of the chemical substance or mixture on the environment and the 

magnitude of the exposure of the environment to such substance or mixture; 

15 U.S.C. § 2605(c)(2)(A).  In order to accurately draft this statement, EPA will have to have 

considered all of the hazards posed by a chemical (i.e., its effects on human health and the 

environment) as well as all exposures.  EPA cannot accurately describe “the magnitude of the 

exposure of human beings to the chemical substance,” if EPA has ignored numerous exposures.  

15 U.S.C. § 2605(c)(2)(A)(i).  Similarly, EPA cannot accurately describe “the magnitude of the 

exposure of the environment” for chemicals, id. § 2605(c)(2)(A)(ii), if EPA has ignored the vast 

majority of environmental exposures, as EPA proposes to do.  Congress specifically intended for 

EPA to “satisfy these requirements on the basis of the conclusions regarding the chemical’s 

health and environmental effects and exposures in the risk evaluation itself.”  114 Cong. Rec. 

S3517 (daily ed. June 7, 2016).  Thus, EPA must evaluate all hazards and exposures in its risk 

evaluations.   

 

Moreover, TSCA requires that EPA evaluate a chemical’s risk “without consideration of costs or 

other nonrisk factors.”  15 U.S.C. § 2605(b)(4)(A).  By excluding certain hazards, exposures, and 

conditions of use for reasons that bear no relationship to risk, EPA is considering nonrisk factors.  

For example, by excluding exposures because they could be regulated under another statute, 

EPA is considering a nonrisk factor. 

 

Textually, EPA’s approach also directly conflicts with TSCA § 26(k).  15 U.S.C. § 2625(k).  

TSCA § 26(k) requires EPA to “take into consideration information relating to a chemical 

substance or mixture, including hazard and exposure information, under the conditions of use, 

that is reasonably available to the Administrator.”  Id.  Congress included this provision to 

ensure that EPA could not ignore “reasonably available” “information relating to a chemical 

substance or mixture”; the purpose of this provision is to compel EPA to consider all reasonably 

available information.  Congress also specified that EPA must consider the reasonably available 

“hazard and exposure information.”  It would undermine this directive if EPA chooses to ignore 

certain hazards or exposures.   
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ii. TSCA’s overall structure requires EPA to consider all hazards, exposures, and 

conditions of use.  

Moreover, EPA’s pick-and-choose approach cannot be squared with the overall structure of 

TSCA.  

 

As EPA reasoned in its proposed Risk Evaluation Rule, when discussing conditions of use, that 

TSCA “provides no criteria for EPA to apply” for selecting hazards, exposures, and conditions of 

use for analysis shows that the Agency does not have “license to choose” among those hazards, 

exposures, and conditions of use for analysis.  82 Fed. Reg. 7562, 7566 (Jan. 19, 2017).  The 

precision with which Congress prescribed EPA’s implementation of section 6 supports this 

reading.  Section 6 lays out detailed directions for EPA.  See 15 U.S.C. § 2605(b)(1)(A) 

(mandating considerations for priority designations), (b)(4)(D) (identifying risk factors to include 

in a risk evaluation’s scope), (b)(4)(F)(i)-(v) (detailing requirements for conducting risk 

evaluations); see also id. § 2605(a) (specifying possible risk management measures).  These 

provisions indicate that Congress did not mean to allow EPA to exclude hazards, exposures, or 

conditions of use from risk evaluation without any criteria or instruction.  Cf. NRDC, Inc. v. 

EPA, 863 F.2d 1420, 1432 (9th Cir. 1988) (invalidating regulatory procedure that “is wholly 

silent as to what factors the agency is to consider in granting exceptions” and provides “no 

discernible standard [for] limit[ing] th[at] discretion”).   

 

Indeed, when Congress intended EPA to exercise discretion under TSCA, it said so explicitly.  

See, e.g., 15 U.S.C. §§ 2613(f) (granting EPA “[d]iscretion” in handling claims to protect 

confidential information), 2608(a) (instructing EPA, if it “determines, in the Administrator’s 

discretion,” that an unreasonable risk may be prevented under a federal law administered by 

another agency, to notify the agency), 2608(b), 2605(b)(4)(E)(iv)(II).  That Congress 

purposefully included the language of discretion “in one section of the statute but omit[ted] it in 

another section of the same Act” shows that Congress did not intend EPA to use discretion to 

pick and choose which hazards, exposures, and conditions of use to consider in prioritization and 

risk evaluation.  Hernandez v. Ashcroft, 345 F.3d 824, 834 (9th Cir. 2003) (quoting Andreiu v. 

Ashcroft, 253 F.3d 477, 480 (9th Cir. 2001) (en banc)). 

 

Implicitly recognizing that Congress did not grant EPA boundless discretion to exclude 

exposures, EPA suggests that it will “focus its analytical efforts on exposures that are likely to 

present the greatest concern.”  See, e.g., Problem Formulation for 1,4-Dioxane at 11.  But no 

language in TSCA limits EPA to this “greatest concern” or “greatest potential for risk” focus.  

Nor does EPA point to any statutory terms that even arguably supply such a limitation.  

Moreover, EPA cannot rely on this reasoning to justify its exclusions for 1,4-dioxane because 

EPA has excluded all consideration of 1,4-dioxane’s exposures to the general population and 

consumers, as well as unregulated exposure pathways through water and drinking water; EPA 



 

 

102 

 

has presented no analysis showing that it has actually selected those exposures that present the 

greatest concern.   

 

TSCA’s provisions direct EPA to prepare risk evaluations and the related findings for “chemical 

substances,” as a whole, not for specific or limited hazards, exposures, or conditions of use of 

those substances.  For example, the risk management provision expressly requires EPA to 

address risks when the risks arise from combined sources of exposure.  TSCA § 6(a) provides 

that: “If [EPA] determines in accordance with [the risk evaluation provision] that the 

manufacture, processing, distribution in commerce, use, or disposal of a chemical substance or 

mixture, or that any combination of such activities, presents an unreasonable risk of injury to 

health or the environment,” then EPA must issue a risk management rule.  15 U.S.C. § 2605(a); 

see also 15 U.S.C. § 2608(a) (using same language in provision governing requests to other 

federal agencies to address risks).  Thus, if exposures resulting from “any combination” of 

conditions of use present an unreasonable risk, EPA must issue a risk management rule.  But 

EPA must analyze all of the exposures resulting from these activities to assess whether any 

combination presents such a risk.   

 

iii. TSCA’s purpose, as well as basic logical reasoning and the best available science, 

require EPA to consider all hazards, exposures, and conditions of use to assess a 

chemical substance as a whole. 

The purpose of the risk evaluation is to analyze the risks of a substance based on an assessment 

of its hazards and exposures.  Ignoring potential exposures and hazards at the outset undermines 

that purpose.  And science and logic do not support EPA’s exclusions.  As explained below in 

Part II sec. 1.C and sec. 5, EPA’s exclusions of certain exposures result in an incoherent draft 

risk evaluation where EPA acknowledges ample evidence of exposure, for example, in the 

monitoring data, but then refuses to look at those very exposures in its final analysis.  Willfully 

ignoring these exposures at the outset is contrary to the purpose of TSCA’s risk evaluations, as 

well as the law’s requirement that EPA rely on the best available science.  EPA is imposing 

blinders on its analysis by asserting authority to refuse to look at certain exposures, including 

known exposures, and the result is that EPA is overlooking exposures in the real world.  This 

approach is both contrary to law and arbitrary and capricious.   

 

iv. The legislative history requires EPA to integrate a chemical’s exposure and hazard 

information and nothing suggests that EPA can ignore existing exposures and 

hazards.   

Numerous statements in the legislative history reveal that Congress intended for EPA to assess 

“risk” based on “the integration of hazard and exposure information about a chemical.”  S. Rep. 

No. 114-67 at 17 (June 18, 2015); 161 Cong. Rec. H4551 at H4556 (daily ed. June 23, 2015) 

(“The risk evaluation itself only asks does the chemical present an unreasonable risk of injury to 
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health or the environment.  That is a science question based on a combination of hazard and 

actual exposure.”).  Senator Vitter described an accurate assessment of risk as turning on 

integrating exposure and hazard information.  See 162 Cong. Rec. S3511 at S3519 (daily ed. 

June 7, 2016) (“Exposure potential, when integrated with the hazard potential of a chemical, 

determines a chemical’s potential for risk.”) (emphases added).  Congress intended for EPA to 

integrate all available information about exposure and hazard when assessing risk, as reflected in 

this history and the text of TSCA. 

 

No statement in the legislative history suggests that EPA may ignore exposures or hazards when 

assessing the risk presented by a chemical substance.  In its Risk Evaluation Rule, EPA relied on 

a floor statement from a single Senator to justify its interpretation that it had discretion to choose 

the conditions of use for analysis.  40 Fed. Reg. at 33,728 (citing 114 Cong. Rec. S3519-20 

(daily ed. June 7, 2016) (statement of Sen. Vitter)).  As EDF has previously explained,161 the 

legislative history as a whole does not justify EPA’s approach to conditions of use, but here EPA 

has even less basis for its approach; EPA has not pointed to any statement in the legislative 

history supporting its approach of ignoring certain exposures or hazards.   

 

v. EPA has inappropriately excluded all consumer uses and all contamination of 

industrial, commercial and consumer products. 

In the draft risk evaluation, EPA states that: “[c]onsumer uses were not considered within scope 

of this risk evaluation per the problem formulation” (p. 28).  In the problem formulation, EPA 

asserts that it “did not find evidence of any current consumer uses for 1,4-dioxane and is 

excluding consumer uses from the scope of the risk evaluation” and that “contamination of 

industrial, commercial and consumer products are not intended conditions of use for 1,4-dioxane 

and will not be evaluated.”  U.S. EPA, Problem Formulation of the Risk Evaluation for 1,4-

Dioxane at p. 18 (emphasis added) (May 2018), https://www.regulations.gov/document?D=EPA-

HQ-OPPT-2016-0723-0064.  For support, EPA cites its earlier scope document.  See 1,4-

Dioxane, Scope, Docket ID: EPA-HQ-OPPT-2016-0723.   

 

In our comments on the scope document, EDF already commented at length on the illegality of 

these exclusions; those comments are incorporated here by reference.162  In brief, EPA’s position 

that it can ignore known and foreseeable conditions of use of a chemical violates the text of the 

law.  “Conditions of use” expressly includes “the circumstances *** under which a chemical 

substance is intended, known, or reasonably foreseen to be to be manufactured, processed, 

distributed in commerce, used, or disposed of.”  15 U.S.C. § 2602(4).  Congress expressly chose 

                                                 
161 EDF Comments on Ten Scopes under the Toxic Substances Control Act, pp.7-8, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069. 
162 EDF Comments on Ten Scopes under the Toxic Substances Control Act, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069.   

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0064
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0064
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
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to define “conditions of use” broadly to include not only “intended,” but also “known” or 

“reasonably foreseen” manufacture, processing, distribution, use, and disposal.  15 U.S.C. 

§ 2602(4).  Disregarding chemical substances such as 1,4-dioxane that are present in products as 

impurities or byproducts because they are not “intended” essentially reads the other two 

scenarios out of the statute.  This exclusion will result in a deficient and erroneous evaluation 

and determination of the chemical’s risks.   

 

EPA’s scope document identified numerous products that “potentially contain[] 1,4-dioxane as a 

residual contaminant, including paints, coatings, lacquers, ethylene glycol-based antifreeze 

coolants, spray polyurethane foam, household detergents, cosmetics/toiletries, textile dyes, 

pharmaceuticals, foods, agricultural and veterinary products,” as well as “magnetic tape and 

adhesives.”  See 1,4-Dioxane, Scope at p. 21, Docket ID: EPA-HQ-OPPT-2016-0723.  And in 

EPA’s 2015 Problem Formulation and Initial Assessment for 1,4-dioxane, EPA stated: 

 

EPA/OPPT concludes that exposure to consumers can result from the use of soaps 

and detergents and other products that contain 1,4-dioxane as a contaminant.  

Adult women who use multiple cosmetics and cleaning products are likely the 

most exposed population as determined in the Canada assessment.163 

Bizarrely, EPA nonetheless concludes in its problem formulation that it “did not find evidence of 

any current consumer uses for 1,4-dioxane.”  Problem Formulation for 1,4-Dioxane at 18.164  As 

discussed in detail in our earlier comments, these products are known and reasonably foreseen 

conditions of use leading to exposures to 1,4-dioxane, and EPA’s decision to ignore them when 

analyzing whether this chemical presents an unreasonable risk is arbitrary and capricious.  EPA 

must analyze these conditions of use in the risk evaluation.   

 

In the draft risk evaluation, EPA presents one additional rationale for excluding consumer uses.  

EPA states that its regulatory tools under TSCA § 6(a) are “better suited to addressing any 

unreasonable risks that might arise from these activities through regulation of the activities that 

generate 1,4-dioxane as an impurity or cause it to be present as a contaminant than addressing 

them through direct regulation of 1,4-dioxane” (p. 28).  But this argument is irrational and illegal 

                                                 
163 See U.S. EPA, TSCA Work Plan Chemical Problem Formulation and Initial Assessment, 1,4-

Dioxane, CASRN: 123-91-1 at 28 (Apr. 2015), https://www.epa.gov/sites/production/files/2017-

06/documents/14_dioxane_problem_formulation_and_intial_assessment.pdf. 
164 Equally bizarrely, EPA states:  “The 1,4-dioxane life cycle diagram (Figure 2-1) indicates that 

no uses of 1,4-dioxane were identified in consumer products.  EPA did not receive data, 

information or comments that informed a change was necessary to the scope.”  Problem 

Formulation for 1,4-Dioxane at p. 41 (emphasis added)  This statement is, of course, 

demonstrably false.  EPA’s own scope document identifies numerous uses of 1,4-dioxane in 

consumer products, as did EDF’s and, no doubt, many others’ comments.  

https://www.epa.gov/sites/production/files/2017-06/documents/14_dioxane_problem_formulation_and_intial_assessment.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/14_dioxane_problem_formulation_and_intial_assessment.pdf
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because EPA has full authority under TSCA § 6(a) to directly regulate 1,4-dioxane as a 

byproduct (or impurity or contaminant).   

 

EPA has full authority under TSCA § 6(a) to regulate 1,4-dioxane when it appears as an 

impurity, contaminant, or byproduct as long as EPA finds that it presents an unreasonable risk in 

a risk evaluation.  15 U.S.C. § 2605(a).  Indeed, TSCA § 6(a) expressly requires that EPA “apply 

one or more of the following requirements to such substance or mixture to the extent necessary 

so that the chemical substance or mixture no longer presents such risk.”  TSCA § 6(a).  The 

requirements that EPA has authority to apply can all be applied to 1,4-dioxane as an impurity, 

byproduct, or contaminant.  See 15 U.S.C. § 2605(a).  For example, under TSCA § 6(a)(1), EPA 

may prohibit or limit the “manufacturing, processing, or distribution in commerce” of a chemical 

substance as a byproduct.  15 U.S.C. § 2605(a)(1).  EPA has long recognized that the production 

and presence of a chemical as a byproduct counts as manufacturing the chemical for purposes of 

TSCA.  See, e.g., 40 C.F.R. § 710.3 (defining “manufacture for commercial purposes” to include 

production of byproducts regardless of whether they have separate commercial value).165  And 

when a chemical substance is distributed in commerce as a byproduct, it is still distributed in 

commerce and can be regulated as such.  Similarly, each other regulatory authority under TSCA 

§ 6(a) may be applied when a chemical appears as an impurity, byproduct, or contaminant.  All 

of these regulatory authorities can be exercised to directly regulate 1,4-dioxane as a byproduct, 

so EPA’s suggestion that its authorities are not suited to regulate 1,4-dioxane in such 

circumstances is simply irrational and incorrect.   

 

vi. EPA has failed to identify certain conditions of use identified in the 2002 EU Risk 

Assessment for 1,4-dioxane.   

In the 2002 EU Risk Assessment,166 the Assessment found that there was a “deliberate use” of 

1,4-dioxane as a solvent/reagent in a wide range of applications including “products like 

lacquers, varnishes, cleaning and detergent preparations, adhesives, cosmetics, and deodorant 

fumigants.”167  The Assessment stated that 1,4-dioxane was “found in several products mainly 

solvents and cleaning agents,” and in a sealing compound available to consumers.  In its problem 

formulation and draft risk evaluation, EPA appears to have overlooked some of these deliberate 

uses, even though they are known to have occurred and certainly qualify as reasonably 

                                                 
165 Moreover, when EPA previously regulated Polychlorinated Biphenyls (PCBs), EPA stated 

that its regulations “applie[d] to all persons who manufacture, process, distribute in commerce, 

use, or dispose of PCBs or PCB Items.”  40 C.F.R. § 761.1(b)(1).  EPA then clarified that this 

language also applied the regulations to “other chemical substances or combinations of 

substances, including impurities and byproducts and any byproduct, intermediate, or impurity 

manufactured at any point in a process.”  Id.   
166 European Chemicals Bureau, European Union Risk Assessment Report: 1,4-dioxane (2002), 

https://echa.europa.eu/documents/10162/a4e83a6a-c421-4243-a8df-3e84893082aa.  
167 Id. at 49. 

https://echa.europa.eu/documents/10162/a4e83a6a-c421-4243-a8df-3e84893082aa
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foreseeable.  EPA must analyze these conditions of use to prepare a comprehensive risk 

evaluation.   

 

B. EPA’s own risk evaluation rule requires that EPA consider all relevant hazards and 

all exposures under the conditions of use within the risk evaluation.   

EDF disagrees with EPA’s final Risk Evaluation Rule for numerous reasons, as discussed in our 

prior comments and in litigation challenging that rule.  EDF reiterates and incorporates those 

points here.  See Appendix VI; Appendix VII.  Nonetheless, even EPA’s final Risk Evaluation 

Rule requires EPA to consider all relevant hazards and exposures under the conditions of use 

within the risk evaluation.  The Rule specifically requires that: “Relevant potential human and 

environmental hazards will be evaluated.”  40 C.F.R. § 702.41(d)(3) (emphasis).  Thus, EPA 

must consider any relevant “potential” hazards when preparing a risk evaluation.  See also 40 

C.F.R. § 702.41(d)(2) (“The hazard assessment process will identify the types of hazards to 

health or the environment posed by the chemical substance under the condition(s) of use within 

the scope of the risk evaluation.”).  The Rule also requires that: “[e]xposure information related 

to potential human health or ecological hazards of the chemical substance will be reviewed in a 

manner consistent with the description of best available science and weight of scientific 

evidence.”  40 C.F.R. § 702.41(e)(3).  When preparing the risk characterization, EPA shall 

“[t]ake into account, where relevant, the likely duration, intensity, frequency, and number of 

exposures under the condition(s) of use of the chemical substance.”  40 C.F.R. § 702.43(a)(4).  

Thus, EPA must consider all hazards and all exposures under the conditions of use.  None of 

these duties are qualified or provide an authority for EPA to exclude hazards or exposures from 

analysis.   

 

Other provisions of the rule confirm this reading.  EPA requires manufacturer requests for risk 

evaluations to “include or reference all available information on the health and environmental 

hazard(s) of the chemical substance, human and environmental exposure(s), and exposed 

population(s), as relevant to the circumstances identified in the request.”  40 C.F.R. 

§ 702.37(b)(4) (emphasis added).  Thus, manufacturers must submit all available information on 

hazard and exposure under the identified conditions of use because EPA must consider all 

hazards and exposures when preparing risk evaluations. 

 

In the preamble to the rule, EPA commits to considering all hazards and exposures under the 

conditions of use:  

 

The Administrator will consider relevant factors including, but not limited to: The 

effects of the chemical substance on health and human exposure to such substance 

under the conditions of use (including cancer and non-cancer risks); the effects of 

the chemical substance on the environment and environmental exposure under the 

conditions of use. 
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82 Fed. Reg. at 33,735.  EPA thus committed to considering the “effects of the chemical 

substance on health and human exposure to such substance under the conditions of use.”  Id.  

These commitments are not qualified or accompanied by any assertion of discretion to ignore 

effects or exposure information under the conditions of use.  EPA cannot fulfill this duty without 

considering all the hazards and sources of human exposure under the conditions of use.   

 

Similarly, in the preamble, EPA states that “[u]sing reasonably available information, exposures 

will be estimated (usually quantitatively) for the identified conditions of use.”  82 Fed. Reg. at 

33,742.  EPA cannot prepare an accurate quantitative estimate for exposure if EPA has excluded 

exposure pathways.  “For environmental evaluations specifically, EPA plans to include a 

discussion of the nature and magnitude of the effects, the spatial and temporal patterns of the 

effects, [and] implications at the species, population, and community level.”  82 Fed. Reg. at 

33,743.  EPA cannot accurately discuss the magnitude of the effects on the environment or the 

spatial and temporal patterns of those effects if EPA ignores the vast majority of the 

environmental exposures, as EPA does in the problem formulation and draft risk evaluation.  In 

addition, EPA completely fails to discuss the environmental effects on sediment-dwelling, 

terrestrial, and avian organisms; EPA instead limits its environmental analysis to aquatic 

organisms.  Indeed, the draft risk evaluation does not include any discussion of “the spatial and 

temporal patterns of the effects, [and] implications at the species, population, and community 

level.”  82 Fed. Reg. at 33,743.   

 

Moreover, in the preamble to the rule, while EPA went to great lengths to describe its alleged 

discretion to pick-and-choose conditions of use, EPA never stated that it had discretion to 

exclude hazards or exposures related to conditions of use within the risk evaluation.  EPA’s 

failure to assert any discretion to exclude exposures and hazards reflects that EPA, in fact, lacks 

any such discretion.  Similarly, in the preamble to the risk evaluation rule, EPA asserted that it 

had authority to ignore conditions of use under other agencies’ jurisdiction.  82 Fed. Reg. at 

33,729 (July 20, 2017).  This is incorrect, but EPA never asserted that it had authority to ignore 

exposures under EPA’s jurisdiction.  Once again, EPA’s silence on this issue in its rule 

highlights that EPA could not justify such discretion.  In sum, EPA’s arguments for excluding 

certain conditions of use cannot simply be extended mindlessly to exclude consideration of 

exposures and hazards.  See United States Sugar Corp. v. EPA, 830 F.3d 579, 650 (D.C. Cir. 

2016) (agency may not assume a rationale for one exemption identically applies elsewhere). 

 

C. The draft risk evaluation is incoherent and arbitrary and capricious because of 

EPA’s approach to hazard, exposure, and conditions of use. 

EPA’s illegal approach to exposures leads it to put “blinders” on regarding risks.  The result is 

“arbitrary, capricious, [or] an abuse of discretion” under the APA, 5 U.S.C. § 706(2)(A), because 

it will lead EPA to have considered “factors which Congress has not intended it to consider [and] 
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entirely failed to consider an important aspect of the problem.”  State Farm, 463 U.S. at 43.  It 

also violates several provisions of TSCA § 26 because by ignoring uses, exposures, hazards, and 

related information, EPA will not be acting “consistent with the best available science,” EPA 

will not base decisions on “on the weight of the scientific evidence,” and EPA will not “take into 

consideration information relating to a chemical substance or mixture, including hazard and 

exposure information, under the conditions of use, that is reasonably available to the 

Administrator.”  15 U.S.C. § 2625(h), (i), (k).  In addition, because EPA’s distinction is a false 

one untethered to the information, EPA seems to treat certain exposures inconsistently 

throughout the document. 

 

For example, as detailed more below, early in the draft risk evaluation, EPA acknowledges that 

1,4-dioxane exposures occur through numerous media (p. 19).  But EPA then systematically 

excludes many of these pathways of exposure from its risk evaluation (p. 28).  Thus, in the 

problem formulation, EPA (correctly) describes the factual reality that exposures to humans and 

the environment occur through these environmental pathways.  But EPA then imposes blinders 

on its analysis by excluding these pathways from further consideration.  This is the definition of 

arbitrary and capricious conduct.   

 

EPA’s should change the final risk evaluation to assess the reasonably available information on 

hazards and exposures for 1,4-dioxane, and that information should inform EPA’s evaluation of 

the risks of the chemical.  If there is a real-world or reasonably foreseen exposure or hazard, then 

EPA should not ignore it. 

 

2. EPA should not refuse to further analyze exposure pathways on a cursory basis, and in 

any event, EPA still needs to consider those exposures when evaluating the combined 

exposures.  

In the problem formulation for 1,4-dioxane, EPA insufficiently justified many of its decisions 

not to include known or potential exposures or conduct further analysis, and prematurely 

concluded various exposures present no significant risk.  EPA’s 1,4-dioxane problem 

formulation contained many rushes to judgment, with EPA all but concluding there is no 

unreasonable risk from certain exposures, based on little analysis and with no indication that it 

intended to revisit those exposures or risks in combination with those it did intend to analyze 

further.  The draft risk evaluation fails to provide the analysis missing from the problem 

formulation, and thus, these cursory analyses remain deeply flawed.  We describe some of EPA’s 

flawed analyses below.   

 

When EPA declines to analyze a pathway further, EPA must have developed and applied a 

sound, rational basis for assessing the exposure level, supported by scientific evidence.  In 

addition, EPA cannot then effectively ignore the exposure.  Rather, EPA still must consider how 

the exposure may combine with other sources of exposure, so EPA must actually assess the level 
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of exposure from the pathway individually and then consider how it combines with other sources 

of exposure.  EPA has completely failed to consider these combined exposures in its draft risk 

evaluation.   

 

Risks to aquatic invertebrates and aquatic plants:  With little analysis and based on limited data, 

EPA asserted that “[m]easured and estimated levels of 1,4-dioxane in the environment are 

sufficiently below the acute and chronic aquatic COCs [concentrations of concern],” planned no 

further analysis, and implied it had concluded that any associated risks can be ignored.  Problem 

Formulation for 1,4-dioxane at p. 41.  Yet: 

 

 EPA’s predicted concentrations in surface water for acute and chronic scenarios are up to 

58% and 40% of the COCs, leaving little room for error. 

 Elsewhere, EPA acknowledged “[T]here are relatively fewer data available on 1,4-

dioxane levels in surface water,” (id. at 28), indicating a data gap that EPA apparently 

will do nothing to address. 

 EPA implied that its calculations of COCs are conservative at least in part because of its 

use of assessments factors (Id. at 29, 70, 81).  The use of such factors is not conservative:  

They account for real-world sources of variability as well as database limitations, and 

cannot be construed as “safety factors” that yield conservative estimates.168  As EPA 

states:  “The application of AFs [assessment factors] provides a lower bound effect level 

that would likely encompass more sensitive species not specifically represented by the 

available experimental data.  AFs are also account for differences in inter- and intra-

species variability, as well as laboratory-to-field variability.” (Id. at 70) 

 EPA’s calculated acute COC was inconsistently reported.  In the text, it is listed as 

59,800 ppb (Id. at 35), while in Appendix C it is listed as 20,000 ppb (Id. at 70).  EPA’s 

modeling of surface water concentrations includes assumptions that were not necessarily 

conservative, despite EPA’s claims to the contrary.   

 

For example, EPA pointed to the surface water modeling assumption that “[w]astewater 

treatment removal is assumed to be 0% for this exercise” (Id. at 29); yet its own modeling of 

wastewater treatment removal efficiency using EPISuite STP module indicates removal rates 

will be very low, on the order of 2% (Id. at 24).  Far from being a conservative assumption, this 

use of 0% was a reasonable conclusion based on the available data.  Despite a promised “full 

table of results, see Appendix E” (Id. at 29), that table provided only EPA’s conclusions and 

none of its analysis. 

 

                                                 
168 See Part II sec. 9 of these comments. 
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EPA’s current analysis is incoherent and unexplained.  EPA must obtain additional information 

on exposure through this pathway as well as hazard, and EPA must prepare a scientifically valid 

analysis of this pathway.   

 

Risks to sediment organisms:  In the problem formulation, EPA stated:  “While no ecotoxicity 

studies were available for sediment organisms, the toxicity of 1,4-dioxane to sediment 

invertebrates is expected to be similar to the toxicity to aquatic invertebrates.” (Id. at 42)  EPA 

provided no basis for this assertion of expected similar toxicity.  This is a clear data gap that 

EPA should have filled, or should now move to fill, rather than resort to such hand-waving to 

dismiss a potential risk it has not examined. 

 

Occupational exposures:  Occupational exposures appear to be the only human exposures to 1,4-

dioxane EPA analyzed in the risk evaluation.  But in the problem formulation, EPA ruled out 

numerous potential exposures to mist with no real analysis supporting its conclusion that mists 

would not present a route of exposure.   

 

In the problem formulation, EPA stated:  “EPA reviewed the potential for occupational 

exposures associated with subcategories of conditions of use where a mist may be generated.  

EPA determined that most subcategories will not produce a mist during their typical use and, for 

these, EPA concludes that exposure to 1,4-dioxane would be negligible and does not plan further 

analysis.” Problem Formulation for 1,4-dioxane at 37 (emphasis added)  EPA appears to have 

conducted no analysis, at all, let alone any “further analysis.”  It provides no supporting analysis 

or data to support this sweeping assertion.  Yet EPA has drawn an apparently final conclusion 

not to be revisited that exposure is “negligible.”  The draft risk evaluation does not appear to 

address mists for the conditions of use where EPA eliminated mists from consideration at the 

problem formulation stage.  Thus, the missing analysis has still not been provided.   

 

Indeed, even for those uses where EPA does consider mists in the risk evaluation, EPA’s 

analysis for some of those uses provides no convincing analysis or evidence for finding that 

mists are “not expected” (p. 261).  EPA did not assess mists for those uses, but once again, EPA 

has not provided any evidence or analysis supporting its conclusion that mists are unlikely to 

present a route of exposure. 

 

EPA must analyze occupational exposures based on the best available science, and EPA must 

use its information authorities to obtain reasonably available information about these exposures.   

 

General population exposures:  In the problem formulation, EPA stated that it “does not expect 

to consider and analyze general population exposures in the risk evaluation for 1,4-dioxane.” (p. 

49)  The draft risk evaluation in fact did not consider or analyze such exposures (p. 28).  Yet its 

own analyses point to the clear potential for such exposures.  Below are some examples. 
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EPA stated: 

 

Indoor air exposures may occur from infiltration from ambient air or emissions 

from tap water during activities such as showering and bathing.  Based on the 

relatively high water solubility and relatively low Henry’s law constant for 1,4-

dioxane, EPA expects that volatilization would be low for many indoor uses.  

However, increased water temperature during bathing and showering can increase 

volatilization.  

Problem Formulation for 1,4-Dioxane at p. 31. 

 

In addition to exposure to 1,4-dioxane contaminated tap water used for showering or bathing, use 

of products containing 1,4-dioxane especially in warm or hot water could also lead to exposures.  

This would include personal care products like shampoo or soap (some of which may not fall 

under TSCA jurisdiction) but also various cleaning, laundry or related products that could or 

would be used in hot or warm water.  EPA must analyze exposures to the general population, 

including exposures through water and products. 

 

EPA stated:  “1,4-Dioxane has also been detected in landfill leachate (ATSDR, 2012).” (Problem 

Formulation, p. 28)  Yet it stated its intent to wholly exclude such exposures based on presumed 

adequate management under federal or state law, absent any analysis demonstrating this.  The 

fact that 1,4-dioxane is present in liquids leaching from landfills suggest that it may be coming 

from consumer products containing it – yet another demonstration of how arbitrary EPA’s 

decision is to ignore exposures associated with consumer use of products containing the 

chemical. 

 

3. EPA must analyze background exposures in the draft risk evaluation. 

In the draft risk evaluation for 1,4-dioxane, EPA does not consider the background exposures 

that workers experience through consumer uses, drinking water, and other exposure pathways.  

EPA needs to include consideration of such exposures in its draft risk evaluation for the reasons 

articulated in Part II sec. 1.  But the exclusion of these exposures also undermines EPA’s 

analysis of those circumstances that EPA does analyze in the draft risk evaluation because it is 

the total level of exposure to a chemical that determines risk, and this includes exposures that are 

not generally attributable to any one use or source. 

 

4. EPA should analyze past conditions of use because they are reasonably foreseen.   

Past conditions of use are known to have occurred in the past and are certainly reasonably 

foreseen conditions of use, absent compelling evidence that they will not resume.  As argued 

further in Part II sec. 1, EPA must consider all conditions of use when preparing a risk evaluation 
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under TSCA § 6, including so-called legacy uses, associated disposals, and legacy disposals.  

EDF has previously articulated these arguments and incorporates the arguments here.169   

 

In the problem formulation for 1,4-dioxane, EPA identified a past condition of use—use as a fuel 

or fuel additives—that it excluded from its risk evaluation.  Problem Formulation for 1,4-

Dioxane at 18.  Past conditions of use that are not currently ongoing are “known” to have 

occurred in the past, and these conditions of use are definitely “reasonably foreseen.”  15 U.S.C. 

§ 2602(4).  Congress included “reasonably foreseen” circumstances within TSCA with the 

express goal of ensuring that EPA swept more broadly than known (or intended) uses; EPA 

cannot evade that duty by limiting its analysis to conditions of use with evidence of current, 

ongoing use—such an interpretation would effectively limit EPA’s analysis to “known” uses.  

While there may well be circumstances in which a use that is not currently occurring could be 

said to be not “reasonably foreseen” at this time, the term surely cannot be read in such a way 

that only uses that are known to be current are “reasonably foreseen” as that would read it out of 

existence and collapse the inquiry to one where a use must be “known” to be considered 

“reasonably foreseen.” 

 

Reasonably foreseen is a term of art with a long history in the law; it is well established under 

the law that “[a] natural and probable consequence is a foreseeable consequence.  But to be 

reasonably foreseeable [t]he consequence need not have been a strong probability; a possible 

consequence which might reasonably have been contemplated is enough.”  People v. Medina, 

209 P.3d 105, 110 (Cal. 2009) (internal citations and quotation marks omitted).  Numerous 

courts have recognized that circumstances are reasonably foreseen when similar circumstances 

have occurred in the past.  See, e.g., McKown v. Simon Prop. Grp., Inc., 344 P.3d 661, 663 

(Wash. 2015); Burns v. Penn Cent. Co., 519 F.2d 512, 515 (2d Cir. 1975).  The fact that these 

conditions of use occurred in the past establishes that they are reasonably foreseen. 

 

It is hard to see how the mere cessation of use, particularly if it ceased recently, is by itself 

sufficient to render the use not “reasonably foreseen.”  The concept of “reasonably foreseen” 

wraps in uses that have never before existed if there is a logical rationale for thinking that such a 

use could occur; if a use has actually occurred, but merely halted, it is clearly not speculation that 

the chemical substance being evaluated could be used in that way; it is only a question of how 

likely it is that the chemical could be used that way again.  EPA, however, does not appear to 

have undertaken such analyses.  Rather, in the problem formulation, the Agency seems to 

assume that because certain (unidentified) racing authorities had indicated that they had banned 

the use of 1,4-dioxane in competitions, it would never be used as a fuel additive.  Problem 

Formulation for 1,4-Dioxane at 18.  But this analysis is utterly unconvincing.  The very fact that 

                                                 
169 EDF Comments on Ten Scopes under the Toxic Substances Control Act, pp. 4-11 (Sept. 

2017), https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069; see also 

Appendix VI and Appendix VII.   

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
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racing authorities had to ban its use as a fuel or fuel additive indicates that the use is reasonably 

foreseeable, and of course, 1,4-dioxane could be used as a fuel or fuel additive in other 

circumstances even if it is banned in certain specific competitions.  Moreover, these 

communications with the racing authorities do not appear to be publicly available for 

consideration by the public.  Based on the statements in the problem formulation, EPA has not 

even established that 1,4-dioxane has been phased out of use in fuel, much less that it could not 

resume easily.  

 

As EPA itself acknowledged in its recently proposed significant new use rule for certain uses of 

asbestos, absent a regulation governing the resumption of an old condition of use, “the importing 

or processing of” a chemical for a past use that is no longer ongoing “may begin at any time.”  

83 Fed. Reg. at 26,927.  Thus, the condition of use is reasonably foreseen absent a legal ban on 

it.  Even if a chemical is no longer used for a particular condition of use, persons may resume 

past uses in response to economic, regulatory, or other changes.  If a chemical had a particular 

condition of use in the past, EPA should analyze that condition of use absent compelling 

evidence that the use will not resume in the future.  Here, there is evidence that 1,4-dioxane has 

been used in fuel, and EPA should analyze that condition of use unless there is compelling 

evidence that the use will not resume in the future.   

 

5. EPA cannot ignore ongoing, real-world exposures because they are occurring despite 

another statute that could potentially cover those exposures. 

As established above, EPA must assess all hazards and exposures when evaluating the risk 

presented by a chemical substance.  For this same reason, EPA must consider all real-world, 

intended, and reasonably foreseen exposures that occur even if they fall under the jurisdiction of 

other statutes.  In the problem formulation for 1,4-dioxane, EPA excluded numerous exposure 

“pathways under other environmental statutes, administered by EPA, which adequately assess 

and effectively manage exposures and for which long-standing regulatory and analytical 

processes already exist.”  Problem Formulation for 1,4-Dioxane at 42.  Specifically, EPA 

excluded the drinking water pathway, ambient water pathways, the ambient air pathway, and 

disposal pathways.  Problem Formulation for 1,4-Dioxane at 42-46.  In the draft risk evaluation, 

EPA continues to exclude these pathways (p. 156).   

 

EPA’s approach is illegal and arbitrary and capricious for numerous reasons, including because 

TSCA requires EPA to analyze all exposures for the reasons discussed above.  This approach 

also violates the text and structure of TSCA for additional reasons unique to this rationale for 

excluding exposures.   

 

As discussed in more detail below, first and foremost this approach is factually and scientifically 

inaccurate.  For numerous sources of exposure, EPA treats the overall exposure from a particular 

pathway as “zero” or non-existent despite the fact that the available evidence thoroughly 
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establishes that exposure is occurring at levels well above zero regardless of any actions taken 

under the other statutes EPA invokes.  Thus, in reality, human beings and the environment are 

experiencing levels of exposure that EPA is willfully ignoring.  EPA is choosing to adopt false 

factual assumptions, and “[r]eliance on facts that an agency knows are false at the time it relies 

on them is the essence of arbitrary and capricious decisionmaking.”  Animal Legal Def. Fund, 

Inc. v. Perdue, 872 F.3d 602, 619 (D.C. Cir. 2017).  This approach also violates the requirements 

to act “consistent with the best available science” and to “take into consideration information 

relating to a chemical substance or mixture, including hazard and exposure information, under 

the conditions of use, that is reasonably available to the Administrator.”  15 U.S.C. § 2625(h), 

(k).  Thus, for example, in its problem formulation for 1,4-dioxane, EPA states that its inclusion 

criteria for data sources reporting environmental fate data expressly do not include consideration 

of vast swathes of data:  

 

For 1,4-dioxane no exposure pathways to human and ecological receptors from 

consumer products, environmental releases, or waste streams associated with 

industrial and commercial activities will be further analyzed in risk evaluation.  In 

the absence of exposure pathways for further analysis, environmental fate data 

will not be evaluated further.  Therefore, no [Population, Exposure, Comparator, 

and Outcome] statement or fate data needs and associated processes, media and 

exposure pathways considered in the development of the environmental fate 

assessment for 1,4-dioxane will be presented. 

Problem Formulation for 1,4-Dioxane at 90.  The draft risk evaluation establishes how much 

evidence EPA excludes as a result of this approach.  For example, for environmental fate and 

transport data sources, EPA excluded 2,939 of 2,940 references because “EPA determined 

during problem formulation that no environmental pathways would be further analyzed” (p. 38).  

But the problem formulation and draft risk evaluation do not establish that the regulation of 1,4-

dioxane under other statutes will eliminate exposures, and in fact, the publicly available evidence 

all establish that exposures continue to occur in the real-world despite these statutes.  EPA 

cannot ignore those exposures.   

 

In addition, EPA must consider the possibility that these exposures, combined with other sources 

of exposure, could present an unreasonable risk.  EPA’s decision to ignore exposures one-by-one 

rather than look at combined exposure is inherently inaccurate and will invariably lead to an 

underestimation of exposure and risk. 

 

Furthermore, EPA has not established that these environmental statutes “adequately assess and 

effectively manage exposures” (p.156); Problem Formulation for 1,4-Dioxane at p. 37.  EPA’s 

bald assertions to the contrary do not make it so.  In particular, as detailed below, EPA has 

completely failed to regulate 1,4-dioxane in drinking water and ambient water, so EPA cannot 

rationally state that it has adequately assessed and effectively managed those exposures.   
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In any event, that is not the legally correct standard under TSCA.  As explained below, EPA can 

only rely on statutory authorities other than TSCA in compliance with TSCA § 9 (notably, the 

TSCA § 9 process occurs after EPA has completed a comprehensive risk evaluation finding 

unreasonable risk).  To comply with TSCA § 9, EPA must find that those authorities eliminate 

the risks EPA has previously identified or reduce them to a sufficient extent under TSCA 

§ 9(b)(1), and TSCA requires that EPA reduce risk “to the extent necessary so that [the 

chemical] no longer presents [an unreasonable risk of injury to health or the environment].”  See 

15 U.S.C. §§ 2608(b)(1), 2605(a).  In addition, under TSCA § 9(b)(2) EPA must consider “all 

relevant aspects of the risk” when deciding whether to regulate under TSCA or another statute.  

Id. § 2608(b)(2).  EPA has not met any of these standards in the problem formulations, and 

EPA’s statements that the exposures are adequately assessed and effectively managed under 

other statutes are legally irrelevant (even if they were true).    

 

When relying on these other statutory authorities, EPA merely provides a list of various 

regulatory standards and criteria that EPA indicates apply or could apply to certain sources of the 

chemicals.  EPA provides no analysis whatsoever as to: the extent to which the standards or 

criteria cover the full range of exposure to the chemical through the pathway; the extent and 

magnitude of releases of the chemical allowed under each of the regulatory standards or criteria; 

or any other factors that would be necessary to analyze to determine the extent and nature of 

potential risk allowed under the standards.  In particular, TSCA § 6(b)(4)(F)(iv) requires that, in 

conducting a risk evaluation, EPA evaluate “the likely duration, intensity, frequency, and number 

of exposures,” 15 U.S.C. § 2605(b)(4)(F)(iv), including exposures resulting from those allowable 

emissions, discharges, or releases.  EPA needs to provide this analysis, and EPA cannot simply 

point to regulation under another statute to bypass the analysis.  EPA has also not acknowledged, 

let alone analyzed, the overall risks to the general population or to vulnerable subpopulations due 

to the combination of exposures arising from the various sources for which standards exist, not to 

mention in combination with additional emission sources not subject to any standard.  EPA has 

made no attempt to reconcile any such risk with that allowed under TSCA. 

 

EPA offers only vague claims, such as that EPA “as appropriate, has reviewed, or is in the 

process of reviewing remaining risks.”  Problem Formulation for 1,4-Dioxane at 43.  No 

specifics as to the status of or timeline for such reviews have been provided, and no indication is 

made as to when and on what basis such reviews are deemed “appropriate.”  Nor have the results 

of any such reviews, if they have been completed, been provided, let alone analyzed in the 

context of TSCA’s requirements. 

 

EPA also justifies these exclusions on the theory that other exposures are “likely to represent the 

greatest areas of concern to EPA,” (p. 156).  EPA provides no factual support for this assertion, 

and in the case of 1,4-dioxane, it is unsupportable.  EPA has excluded all exposures to the 

general population, despite exposures to 1,4-dioxane through drinking water and ambient water 
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that raise health concerns, according to EPA’s own analyses.  EPA’s own problem formulation 

acknowledges that 6.9% of monitored water systems measured levels of 1,4-dioxane that 

correspond to a 1 in a million-lifetime cancer risk.  Problem Formulation for 1,4-Dioxane at 

p.43.  EPA has presented no reasoning or evidence that these exposures are not areas of great 

concern.   

 

At a minimum, EPA has completely failed to establish that these statutes reduce exposure to 

zero.  To the contrary, it is thoroughly clear that humans and the environment continue to 

experience significant exposures through the excluded pathways.  To prepare a scientifically 

accurate risk evaluation, EPA must analyze the exposures through those pathways.   

 

A. The text and overall structure of TSCA makes it clear that EPA has to analyze 

exposures, even if they have been or could be assessed under another statute. 

In the problem formulation, EPA asserts that it has discretion to exclude “certain exposure 

pathways that fall under the jurisdiction of other EPA-administered statutes.”  See, e.g., Problem 

Formulation for 1,4-Dioxane at p. 11.  But EPA provides no textual basis for ignoring those 

exposures.  Instead, in a footnote, EPA cites to its discussion regarding “conditions of use,” but 

even assuming for the sake of argument that EPA has authority to exclude conditions of use, 

such power does not justify excluding exposures related to conditions of use still within the 

scope of the risk evaluation, as EPA proposes to do.  Nothing in TSCA’s risk evaluation 

provision authorizes EPA ignoring exposures because of other statutory authorities, and as 

explained above, EPA has to analyze all exposures including these exposures.  And several other 

provisions of TSCA indicate that Congress intended for EPA to consider such exposures, except 

to the extent Congress explicitly provided otherwise.   

 

First, Congress expressly excluded certain chemicals or uses of chemicals regulated under other 

statutes when it defined “chemical substance” in TSCA § 3(2).  15 U.S.C. § 2602(2)(B).  For 

example, “chemical substance” does not include “any pesticide (as defined in the Federal 

Insecticide, Fungicide, and Rodenticide Act) when manufactured, processed, or distributed in 

commerce for use as a pesticide.”  See id. § 2602(2)(B)(ii).  Thus, when Congress intended for 

EPA not to regulate certain exposures because they were regulated under other specific EPA-

administered statutes, Congress expressly excluded those exposures.  That Congress chose a 

limited, specific set of exclusions indicates that Congress did not intend for EPA generally to 

ignore other exposures where they fall under other federal regulatory schemes.  

 

Second, in TSCA’s risk evaluation provision, Congress specifically intended for EPA to 

“conduct risk evaluations *** to determine whether a chemical substance presents an 

unreasonable risk of injury to *** the environment,” 15 U.S.C. § 2605(b)(4)(A), but EPA’s 

approach has eliminated almost all analysis of environmental exposures.  EPA has largely read 

the requirement to evaluate risks to the environment out of the statute, but this approach violates 
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a fundamental tenant of statutory interpretation.  A. Scalia & B. Garner, Reading Law: The 

Interpretation of Legal Texts 174 (2012) (“If possible, every word and every provision is to be 

given effect *** None should needlessly be given an interpretation that causes it to duplicate 

another provision or to have no consequence.”).  Moreover, Congress enacted this requirement 

that EPA analyze risks to the environment against the backdrop of the existing environmental 

statutes; if Congress had considered them per se sufficient, Congress would not have included 

this mandate in TSCA.  But Congress did. 

 

Third, Congress specifically directed EPA to analyze the risks of chemicals presented “under the 

conditions of use,” and Congress consciously decided to specify that “disposal” is a condition of 

use under TSCA.  “Conditions of use” expressly includes “the circumstances *** under which a 

chemical substance is intended, known, or reasonably foreseen to be to be manufactured, 

processed, distributed in commerce, used, or disposed of.”  15 U.S.C. § 2602(4) (emphasis 

added).  In the problem formulations, EPA systematically excludes exposures through disposal 

based on a variety of theories, and in doing so, EPA is ignoring Congress’s direction that it 

assess risks associated with the conditions of use, including disposal.  Similarly, EPA is ignoring 

exposures from other conditions of use, such as “manufactur[ing],” “process[ing],” and 

potentially distribution in commerce, by for example ignoring the emissions from the 

manufacturing and processing facilities.  Congress expressly included all of these circumstances 

within the definition of “conditions of use,” and EPA should not ignore the exposures resulting 

from them.   

 

Fourth, TSCA § 9(b) provides that EPA “shall coordinate actions taken under [TSCA] with 

actions taken under other Federal laws administered in whole or in part by the Administrator.”  

15 U.S.C. § 2608(b) (emphases added).  While EPA is supposed to coordinate the “actions” 

under each statute, this provision does not contemplate EPA excluding exposures from the 

analyses prepared under TSCA.  Indeed, the remaining language of TSCA § 9(b) highlights that 

Congress intended for EPA to prepare risk evaluations analyzing all exposures, including those 

that might be addressed under another authority.   

 

Under TSCA § 9(b)(1), EPA can only choose to rely on other authorities “[i]f [EPA] determines 

that a risk to health or the environment associated with a chemical substance or mixture could be 

eliminated or reduced to a sufficient extent by actions taken under the authorities contained in 

such other Federal laws.”  15 U.S.C. § 2608(b)(1) (emphasis added).  Thus, Congress provided a 

standard that EPA must meet before relying on other authorities: with respect to the “risk to 

health or the environment” presented by a chemical, the other authority must either “eliminate[]” 

that risk or “reduce [the risk] to a sufficient extent.”  Id.  Reduction in risk must be “sufficient” 

as defined by TSCA, and the word “extent” cross-references the basic standard set forth in 

section 6(a).  See 15 U.S.C. § 2605(a).  Section 6(a) provides that if EPA determines that a 

substance or mixture “presents an unreasonable risk of injury to health or the environment,” EPA 
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“shall” apply requirements to the “substance or mixture to the extent necessary so that the 

chemical substance or mixture no longer presents such risk.”  Id.  Thus, EPA may only rely on 

actions under another statute if those actions will reduce an identified risk “to the extent 

necessary so that [it] no longer presents [an unreasonable risk of injury to health or the 

environment].”  EPA cannot assume that other statutes, with different standards, meet the 

requirements of TSCA. 

 

TSCA requires that EPA eliminate the “unreasonable risk,” id. and that unreasonable risk of 

injury to health or the environment must be identified under TSCA § 6(b)(4)(A) “without 

consideration of costs or other nonrisk factors, including an unreasonable risk to a potentially 

exposed or susceptible subpopulation identified as relevant to the risk evaluation by the 

Administrator.”  15 U.S.C. § 2605(b)(4)(A).  Thus, TSCA’s standard requires EPA to resolve 

risks identified without consideration of costs or other nonrisk factors, and EPA must specifically 

consider risks to vulnerable subpopulations.  Generally speaking, the other EPA-administered 

statutes do not have this same standard.  Some of these statutes allow consideration of nonrisk 

factors and do not explicitly require consideration of vulnerable subpopulations.  EPA cannot 

simply assume that regulatory efforts that meet the requirements of those statutes will also meet 

TSCA’s requirement that EPA eliminate unreasonable risks.  And Congress’s decision to enact 

the TSCA standard reflects that Congress wanted EPA, when implementing TSCA, to meet that 

standard; EPA cannot rely on its fulfillment of a different standard under a different statute to 

evade that duty.   

 

Under TSCA § 9(b)(2) Congress directed EPA to consider certain factors to resolve overlaps in 

EPA’s statutory jurisdictions after completing the risk evaluation.  Specifically, in determining 

whether to address a risk under TSCA or another statutory authority administered by EPA, EPA 

“shall consider, based on information reasonably available to the Administrator, all relevant 

aspects of the risk,” among other things.  Id. § 2608(b)(2).  Thus, EPA has to analyze “all 

relevant aspects of the risk” in its risk evaluations, before deciding whether to address particular 

risks through TSCA or another statutory authority.  Congress would not have included this 

requirement if Congress had meant for EPA to simply defer to current regulatory approaches to 

those chemicals at the outset before conducting a risk evaluation. 

 

Among other concerns, if EPA just ignores risks arising from exposures that fall within other 

statutes’ jurisdiction, then EPA will lack the information necessary to prepare the necessary 

analyses under TSCA § 9(b)(2).  TSCA § 9(b) clearly contemplates that EPA will analyze all 

these exposures in risk evaluations and then meet its duties under TSCA § 9(b) based, in part, on 

the analyses prepared in the risk evaluations.  As reflected in TSCA § 6, Congress expressly 

chose to separate risk evaluation and risk management into different procedural steps (with risk 

evaluation preceding risk management), to ensure that EPA provided a robust risk evaluation 

uncolored by nonrisk factors or other risk management concerns.   
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Notably, in its problem formulation, EPA makes no showing that its actions under other statutes 

reduce the risk “to the extent necessary so that [it] no longer presents [an unreasonable risk of 

injury to health or the environment],” and EPA does not present any actual analysis of “all 

relevant aspects of the risk” arising from the ignored exposures.  So EPA has undisputedly failed 

to comply with TSCA § 9(b).  Given that Congress expressly addressed the issue of overlapping 

regulatory jurisdictions in TSCA § 9, EPA cannot avoid those procedures by simply ignoring 

exposures that fall within another statute’s jurisdiction.   

 

Furthermore, EPA is expressly required to evaluate exposures from combinations of activities, 

which it cannot do if it excludes some exposures at the outset that may be able to be addressed 

under another authority, particularly when any risk management under the other authority would 

not reduce exposure to zero. 

 

B. EPA’s approach to the general population and subpopulations highlights that its 

decision to exclude exposures under other EPA-administered statutes is illegal and 

arbitrary and capricious. 

i. EPA must analyze whether 1,4-dioxane presents a risk to the general population 

because the record establishes that the general population is exposed to 1,4-dioxane. 

In its draft risk evaluation, EPA states that it will not analyze general population exposures for 

1,4-dioxane because EPA considers its existing regulatory programs sufficient (p. 156).  EPA’s 

approach is illegal for the reasons given above.  In addition, the reasonably available information 

establishes that the general population experiences significant exposures to these chemicals, and 

it is irrational to ignore those exposures in light of this evidence.   

 

In the problem formulation, EPA acknowledges that the general population may be exposed from 

inhalation of ambient air, through drinking water, and exposure during washing and bathing.  

Problem Formulation for 1,4-Dioxane at p. 31; see also Part II. sec. 2.     

 

Given ample evidence that the general population in fact experiences exposures to these 

chemicals under EPA’s current regulatory regimes, it is arbitrary and capricious for EPA to 

adopt an approach to risk evaluation that disregards the risks presented to the general population. 

   

ii. EPA cannot accurately evaluate potentially exposed or susceptible subpopulations 

such as fenceline communities if EPA excludes the vast majority of exposure 

pathways leading to their greater exposure. 

In the problem formulation, EPA correctly recognized that a potentially exposed or susceptible 

subpopulation includes those “groups of individuals within the general population who may 

experience greater exposures due to their proximity to conditions of use identified in Section 2.2 
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that result in releases to the environment and subsequent exposures (e.g., individuals who live or 

work near manufacturing, processing, distribution, use or disposal sites).”  See, e.g., Problem for 

1,4-Dioxane at p. 32.  But EPA then ignores the vast majority of pathways that cause these 

groups to face greater exposures—such as through releases to air, water, and land.  EPA provides 

no rational explanation for how it will accurately and effectively evaluate the actual risk faced by 

these subpopulations while ignoring these exposures.  Moreover, EPA’s (correct) recognition 

that these groups face greater exposure highlights that it is irrational for EPA to ignore the 

pathways leading to these exposures.   

 

As a result, in the draft risk evaluation, EPA entirely fails to analyze this potentially exposed or 

susceptible subpopulation (pp. 151-52).  EPA limits its analysis of greater exposure to workers, 

and EPA completely ignores the greater exposure experienced by individuals living in proximity 

to conditions of use.  As a result, EPA fails to consider an important aspect of the problem 

because EPA fails to analyze the risks posed to a potentially exposed or susceptible 

subpopulation that EPA previously acknowledged. 

 

In addition, TSCA specifically requires that EPA protect these subpopulations because they face 

greater potential exposure.  And, EPA’s existing regulations under other statutes, which may not 

have been developed with a focus on these particular subpopulations, may not always be 

“sufficient” under the TSCA standard.   

 

C. EPA’s failure to regulate 1,4-dioxane in drinking water does not justify EPA’s 

decision to ignore exposures through drinking water; EPA should analyze the real-

world exposures to 1,4-dioxane. 

EPA is excluding exposures to 1,4-dioxane through drinking water on a particularly irrational 

and illegal basis.  Specifically, EPA has not yet established any regulatory standard for 1,4-

dioxane under the Safe Drinking Water Act (SDWA).  Instead, it is on the Contaminant 

Candidate List, which EPA acknowledges “is a list of unregulated contaminants that are known 

or anticipated to occur in public water systems and that may require regulation.”  Problem 

Formulation for 1,4-Dioxane at p. 43 (emphasis added).  By EPA’s own acknowledgement, there 

are likely exposures to 1,4-dioxane through drinking water systems and it remains unregulated.   

 

This approach is unreasonable for the reasons given above, but in addition, EPA does not even 

have the fig-leaf that 1,4-dioxane is regulated under SDWA.  Numerous additional steps would 

need to be taken to actually regulate 1,4-dioxane under SDWA, which have not been taken.  The 

vague statement that the chemical is “currently being evaluated”—with no specification of what 

outcomes may result or any timeline for further action toward regulation—provides no basis for 

EPA’s assertion that its risks are being “adequately assess[ed] and effectively manage[d].”  

Problem Formulation for 1,4-Dioxane at pp. 42-43.  An agency cannot ignore ongoing, current 

exposures on the theory that the agency might regulate that exposure at some uncertain point in 
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the future.  If a regulation is not legally in-place and in-force, EPA cannot rationally give it any 

weight.  Among other things, it would be arbitrary and capricious to consider speculative future 

regulations that have not been promulgated through rulemaking and do not yet have legal effect.   

 

EPA also cannot reasonably assume that it will know whether a final regulation will be finalized 

or, if so, the final regulation’s conditions, until it has entered into and completed the notice-and-

comment process for the regulation.  See Nat’l Rest. Ass’n v. Solis, 870 F. Supp. 2d 42, 50 

(D.D.C. 2012) (“[C]omments received by the agency are expected to shape the outcome of a 

final rule.”).  “The whole rationale of notice and comment rests on the expectation that the final 

rules will be somewhat different and improved from the rules originally proposed by the 

agency.”  Trans-Pac. Freight Conf. of Japan/Korea v. Fed. Mar. Comm’n, 650 F.2d 1235, 1249 

(D.C. Cir. 1980).  Thus, EPA cannot assume that any (entirely speculative) future regulation 

under SDWA would provide adequate protection.   

 

Moreover, the data in the problem formulation establishes that exposures through drinking water 

to 1,4-dioxane are likely and a cause for concern.  As a factual matter, these exposures are 

occurring and EPA must consider them; for EPA to treat these exposure levels as “zero” when 

they are known not to be does not comport with the best available science.  Of the 4,915 water 

systems monitored, 1,077 systems had detections of 1,4-dioxane in at least one sample.  Problem 

Formulation for 1,4-Dioxane at p. 43.  “341 systems (6.9%) had results at or above 0.35 µg/L 

(which corresponds to a 1 in a million-lifetime cancer risk).”  Id.  “Reported levels of 1,4-

dioxane in groundwater range from 3 to 31,000 µg/L (ATSDR, 2012; USGS, 2002).”  Id. at 28.  

EPA also acknowledged that some studies report 1,4-dioxane in surface water, though data are 

more limited and further study of surface water levels seems appropriate.  Id.  To ignore drinking 

water exposure when 1,4-dioxane has often been reported at hazardous levels is fundamentally 

arbitrary and capricious and a threat to public health.  Given evidence of real-world exposure, 

EPA must assess these exposures in its risk evaluation.  EPA cannot rationally exclude them 

from analysis. 

 

In seeking to justify its exclusion of drinking water pathways, EPA states: 

 

EPA’s Office of Water has established a Health Advisory level of 35 μg/L (which 

corresponds to a 1 in ten thousand lifetime cancer risk) for 1,4-Dioxane.  

Problem Formulation for 1,4-Dioxane at p. 43. 

 

This statement is highly misleading as it misconstrues the context and purpose of Health 

Advisories.  Here is what the Office of Water’s own Health Advisory 2018 compilation states: 
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HAs [Health Advisories] are intended to protect against noncancer effects.  The 

10-4 Cancer Risk level provides information concerning cancer effects.170   

EPA’s own November 2017 Fact Sheet on 1,4-dioxane – never mentioned in the problem 

formulation – cites the 1,000-fold lower level of 0.35 ug/L that corresponds to EPA’s typical 

cancer risk protection goal for general populations of 10-6 (a 1-in-one-million lifetime cancer 

risk).  It also shows that most states have guidelines far below 35 ug/L.171 EPA uses this value to 

assert that there are no exceedances for 1,4-dioxane, but in fact, as EPA notes, nearly 7% of 

public water systems – serving 7 million Americans – exceed the risk level representing 

acceptable risk to the general population. 

 

EPA’s decision to ignore such clearly significant levels of exposure and risk, and to refuse to 

evaluate their contribution to the overall risks of this chemical, is unconscionable. 

 

Even if EPA were to eventually develop a Maximum Contaminant Level (MCL) for 1,4-dioxane 

under SDWA, it would still be arbitrary and capricious and illegal to ignore drinking water 

exposures to 1,4-dioxane.  First, to the extent available evidence reveals that exposure happens 

through a certain pathway, EPA must analyze that exposure.  Analyzing exposure through 

drinking water is particularly important for EPA to obtain an accurate estimate of the exposure of 

infants and children, often a potentially exposed or susceptible subpopulation.  See, e.g., U.S. 

EPA, Problem Formulation of the Risk Evaluation for Perchloroethylene (Ethene, 1,1,2,2-

Tetrachloro) (May 2018), p.48  https://www.regulations.gov/document?D=EPA-HQ-OPPT-

2016-0732-0080 (“Drinking water could be a significant source of perchloroethylene ingestion 

exposure for children, who drink roughly four times as much water as adults.”).   

 

In addition, MCLs are only set at the level “feasible” which refers to both the ability to treat 

water to meet the MCL and the ability to monitor water quality at the MCL.  Thus, MCLs are 

based on non-risk factors and do not necessarily eliminate exposures.  Specifically, the 

contaminant level set under the SDWA considers “non-risk” factors, and the MCL is not 

sufficient to eliminate risks.  While EPA must set a maximum contaminant level goal (MCLG) 

that is fully protective of health for drinking water contaminants, 42 U.S.C. § 300g-1(b)(1)(E); 

see also 42 U.S.C. § 300g-1(b)(4)(A), the MCLG is not the national drinking water standard.  

Rather, the agency must establish a maximum contaminant level (MCL) that is as close to the 

MCLG “as is feasible,” considering technological limitations and costs, and promulgate a 

national primary drinking water regulation (NPDWR) for the contaminant based on the MCL.  

                                                 
170 U.S. EPA, 2018 Edition of the Drinking Water Standards and Health Advisories Tables at p. 

iii (Mar. 2018), https://www.epa.gov/sites/production/files/2018-03/documents/dwtable2018.pdf 

(emphasis added). 
171 U.S. EPA, Technical Fact Sheet 1,4-dioxane at 3-4 (Nov. 2017), 

https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-

dioxane_january2014_final.pdf. 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0732-0080
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0732-0080
https://www.epa.gov/sites/production/files/2018-03/documents/dwtable2018.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-dioxane_january2014_final.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-dioxane_january2014_final.pdf
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42 U.S.C. § 300g-1(b)(4)(B).  In other words, the contaminant level EPA actually sets for safe 

drinking water is less protective than the MCLG because it accounts for feasibility and costs, 

which are non-risk factors that EPA may not consider during the risk evaluation process.  

 

In addition, the SDWA does not regulate all sources of drinking water.  It is estimated that more 

than 13 million households rely on private wells for drinking water in the United States.172,173  

The national drinking water standards established under the SDWA do not apply to private wells.  

See 42 U.S.C. § 300f(1) (a “primary drinking water regulation” only applies to “public water 

systems”); 42 U.S.C. § 300f(4)(A) (a “public water system” is a system that “has at least fifteen 

service connections or regularly serves at least twenty-five individuals”).  Therefore, exposures 

in drinking water from private wells is not addressed by the SDWA and would need to be 

evaluated in the draft risk evaluation.  

 

D. EPA’s failure to regulate 1,4-dioxane under the Clean Water Act does not justify  

EPA’s decision to ignore exposures through ambient water; EPA should analyze the  

real-world exposures. 

EPA is excluding exposures to 1,4-dioxane through ambient water on an irrational and illegal 

basis.  See Problem Formulation for 1,4-Dioxane at pp. 43-44.  EPA discusses the issue of a 

water quality criterion for 1,4-dioxane, but EPA never acknowledges that it has not yet set a 

human health criterion for 1,4-dioxane.174  Yet inexplicably, EPA excludes ambient water 

pathways from the risk evaluation of human health risks to the general population (p. 156).  EPA 

has provided no justification for this exclusion.  As EPA itself later admits in the problem 

formulation, only a single state has developed a water quality standard for human health for 1,4-

dioxane.  See, e.g., Problem Formulation for 1,4-Dioxane at pp. 44 (“Currently, only one state 

(Colorado) includes human health criteria for 1,4-dioxane in their water quality standards.”).  

EPA’s failure to regulate 1,4-dioxane under the Clean Water Act cannot justify EPA’s decision 

to exclude this pathway, for reasons previously articulated in  Part II sec. 5.A. 

 

Moreover, the factual record establishes that 1,4-dioxane is present in water sources, and EPA 

should use its information authorities to obtain needed additional information about its presence 

in ambient water.  EPA has evidence of 1,4-dioxane in drinking water supplies, as described 

above, and evidence of 1,4-dioxane in groundwater.  Problem Formulation for 1,4-Dioxane at p. 

                                                 
172 PRIVATE DRINKING WATER WELLS, https://www.epa.gov/privatewells (last visited Jul. 31, 

2018) (citing the US Census American Housing Survey 2015).  
173 An estimated 44.5 million people in the United States, or 14 percent of the population, 

provided their own water for domestic use in 2010.  U.S. Geological Survey, Estimated Use of 

Water in the United States in 2010 (2014), https://pubs.usgs.gov/circ/1405/pdf/circ1405.pdf.  
174 See NATIONAL RECOMMENDED WATER QUALITY CRITERIA - HUMAN HEALTH CRITERIA 

TABLE, https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-

criteria-table (last visited Aug. 16, 2018).   

https://www.epa.gov/privatewells
https://pubs.usgs.gov/circ/1405/pdf/circ1405.pdf
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table
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28.  EPA has acknowledged that it has “relatively fewer data available on 1,4-dioxane in surface 

water,” so EPA should use its information authorities to obtain more data.  Id.   

 

Even if EPA were to develop a water quality criterion for 1,4-dioxane, that would not justify 

ignoring 1,4-dioxane exposure through ambient water.  Under the CWA, EPA establishes 

recommended water quality criteria, but not all states have updated their criteria to reflect the 

current CWA criteria.  See 80 Fed. Reg. 36,986 (June 29, 2015).  There is often significant 

variation between EPA’s recommended criteria and the criteria adopted by the states.  Given that 

some states have water quality criteria that are significantly less protective than EPA’s 

recommendations, EPA cannot rely on its recommendations to assume that the risks are 

adequately managed, much less that they result in zero exposure.   

 

E. Real-world exposures still occur through groundwater, and EPA cannot ignore 

those real-world exposures when assessing the risk presented by 1,4-dioxane, 

particularly since EPA cannot identify any statute that allegedly addresses 

groundwater. 

In the problem formulation, EPA stated that: “Reported levels of 1,4-dioxane in groundwater 

range from 3 to 31,000 μg/L (ATSDR, 2012; USGS, 2002).  Such instances of ground water 

contamination with 1,4-dioxane are documented in the states of California and Michigan.  These 

data provide a basis for including groundwater in the scope of the 1,4-dioxane risk evaluation 

from manufacturing, processing, distribution and use unless otherwise regulated or managed.”  

Problem Formulation for 1,4-Dioxane at p.28.  Thus, EPA’s problem formulation initially 

appeared to state that EPA would analyze exposure through groundwater.   

 

But later in the problem formulation, EPA stated that it did not plan to further analyze 

background levels of exposure to groundwater.  Id. at 47.  And the draft risk evaluation does not 

include an analysis of groundwater exposure, stating that “[w]hile 1,4-dioxane is present in 

various environmental media such as groundwater, surface water, and air, EPA determined 

during problem formulation that no further analysis beyond what was presented in the problem 

formulation document would be done for those environmental exposure pathways in this draft 

risk evaluation” (p. 19).   

 

EPA appears to be excluding groundwater from analysis for reasons similar to its reasons for 

ignoring all other environmental exposures, but EPA does not even identify a statute or 

regulation that allegedly “adequately assess[es] and effectively manage[s these] exposures” (p. 

156); Problem Formulation for 1,4-Dioxane at p. 37.  EPA cannot rationally exclude 

groundwater exposure from its analysis when EPA cannot even identify a statute that allegedly 

will address this source of exposure.   
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Moreover, EPA’s cursory analysis of biosolids highlights how arbitrary and capricious it is for 

EPA to exclude groundwater, ambient water, or air pathways.  Basically, EPA dismisses 

biosolids exposure, in part, because 1,4-dioxane “is expected to be mobile in soil and to migrate 

to surface waters and groundwater or volatilize to air” (p. 131).  In other words, when dismissing 

biosolids exposures, EPA emphasizes that 1,4-dioxane will migrate to water and air, but EPA 

then elsewhere refuses to analyze the water and air pathways for 1,4-dioxane.  This inconsistent 

and incoherent approach is arbitrary and capricious and fails to reflect the best available science. 

   

F. Real-world exposures still exist through the air pathway even though 1,4-dioxane is 

listed as a hazardous air pollutant; EPA should analyze the real-world exposures. 

EPA excluded exposures 1-4 dioxane through the air pathway because it is listed as a hazardous 

air pollutant (HAP) under the Clean Air Act (CAA).  Problem Formulation for 1,4-Dioxane at 

pp. 42-43.  This approach is unreasonable for the reasons given above, but in addition, EPA has 

not made the necessary showing that the established HAPs eliminate any unreasonable risk and 

EPA has not assessed all relevant aspects of the risk.  As EPA acknowledges in the problem 

formulation, the listing as a HAP leads to a technology-based standard for certain stationary 

sources.  See, e.g., Problem Formulation for 1,4-dioxane at p. 42.  Such regulations do not 

necessarily eliminate exposures.  Moreover, EPA is relying on “technology-based” standards, but 

under TSCA § 9, EPA can only rely on another statutory authority if it reduces exposures “to a 

sufficient extent” under TSCA, 15 U.S.C. § 2608(b)(1), and TSCA specifically requires that EPA 

eliminate the unreasonable risk, see 15 U.S.C. § 2605(a), without reference to technology.  EPA 

cannot assume that other statutes, with different standards, meet the requirements of TSCA.   

 

i. EPA’s Clean Air Act authority is not a comprehensive substitute for TSCA.  

EPA’s mandate to control toxic air pollutants under the Clean Air Act (CAA) differs from 

TSCA’s provisions applicable to the same substances and thus does not presumptively address 

the same scope of risks.  EPA points to CAA Sections 111 and 112, 42 U.S.C. §§ 7411-12, as an 

adequate proxy for TSCA regulations that would address the “ambient air pathway” of exposure 

to toxic air pollutants covered under both statutes, yet the statutory structures that empower EPA 

to control these pollutants through CAA regulation are different from EPA’s authority to regulate 

or even prohibit the production or use of these substances under TSCA. 

 

CAA Sections 111 and 112 differ in scope and approach as compared to TSCA.  EPA points to 

CAA Section 112 which requires EPA to promulgate regulations applicable to sources of listed 

hazardous air pollutants including 1,4-dioxane.  Section 112 instructs EPA to list and regulate 

substances for which “emissions, ambient concentrations, bioaccumulation or deposition of the 

substance are known to cause or may reasonably be anticipated to cause adverse effects to 

human health or adverse environmental effects.”  42 U.S.C. § 7412(b)(2).  As EPA 

acknowledges, under the CAA “For stationary source categories emitting [Hazardous Air 
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Pollutants] HAP, the CAA requires issuance of technology-based standards and, if necessary, 

additions or revisions to address developments in practices, processes, and control technologies, 

and to ensure the standards adequately protect public health and the environment.”  Problem 

Formulation for 1,4-Dioxane at p. 42.  Under section 112(d)(1), EPA sets source-specific 

“standards for each category or subcategory of major sources and area sources of hazardous air 

pollutants listed.”  42 U.S.C. § 7412(d)(1).  This source-specific regulatory scheme requires EPA 

to:  

require the maximum degree of reduction in emissions of the hazardous air 

pollutants subject to this section (including a prohibition on such emissions, 

where achievable) that the Administrator, taking into consideration the cost of 

achieving such emission reduction, and any non-air quality health and 

environmental impacts and energy requirements, determines is achievable for new 

or existing sources in the category or subcategory to which such emission 

standard applies. 

Id. § 7412(d)(2).  This approach reflected in section 112 is distinct from TSCA which empowers 

EPA look at the risk posed by the chemical broadly without necessarily focusing on source-

specific technology, costs of regulation, or what standards are “achievable” for each source 

category.  Indeed, as explained previously, TSCA requires that EPA evaluate a chemical’s risk 

“without consideration of costs or other nonrisk factors.”  15 U.S.C. § 2605(b)(4)(A).  In 

addition, TSCA requires EPA to consider the “conditions of use” of a chemical, with no 

distinction drawn between stationary sources and other sources.  As a result, EPA cannot 

presumptively assume that section 112 regulation would necessarily address all the risks that 

TSCA requires the agency to identify and ameliorate.   

 

Similarly, EPA points to CAA Section 111, 42 U.S.C. § 7411, as a basis for declining to evaluate 

risks associated with the ambient air pathway under TSCA.  But, like section 112, section 111 

differs in material respects from the approach embodied in TSCA.  Section 111 requires EPA to 

set and periodically update standards of performance for categories of new stationary sources 

and existing stationary sources of pollution that cause or contribute “significantly, to air pollution 

which may reasonably be anticipated to endanger public health or welfare.”  42 U.S.C. § 

7411(b).  In setting “standard[s] of performance” for each source category or even sub-category 

of sources, EPA must select a standard that “reflects the degree of emission limitation achievable 

through the application of the best system of emission reduction which (taking into account the 

cost of achieving such reduction and any nonair quality health and environmental impact and 

energy requirements) the Administrator determines has been adequately demonstrated.”  42 

U.S.C. § 7411(a)(1).  TSCA’s regime likewise diverges from this approach in its focus on the 

risks posed by chemical substances and EPA actions that can ameliorate those risks.  

 

In addition to these substantive differences, existing standards under sections 111 and 112 are 

subject to different procedural requirements.  For example, the CAA’s source-specific standards 
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under Section 111 are structured around a series of 8-year intervals for review and Section 112’s 

list of substances is reviewed every 5 years, along with other periodic reviews called for under 

Section 112.  EPA is also subject to a series of consent decrees for required reviews under 

Section 112(f)(2) and Section 112(d)(6), often setting longer timelines for new rulemaking.  As a 

result, many of the category specific regulations under these provisions are in various stages of 

being updated.  Accordingly, even if there were some substantive alignment between TSCA and 

the CAA provisions EPA cites—which is not the case, as we describe above—it would be 

manifestly arbitrary and capricious for the Agency to determine that CAA standards that have 

not been updated for many years, or even decades, presumptively discharge EPA’s present-day 

responsibility to assess the risks these chemicals pose under TSCA. 

 

ii. The factual record establishes that there is exposure to 1,4-dioxane through ambient 

air.   

First, the problem formulation itself establishes that exposures through air persist for 1,4-dioxane 

despite any regulation under the CAA, and it is arbitrary and capricious for EPA to ignore those 

exposures.  For EPA to treat these exposure levels as “zero” when they are known not to be does 

not comport with the best available science.   

 

EPA states that a total of 62,596 lbs of the chemical were released to the air in 2015 according to 

the EPA Toxics Release Inventory (TRI).  Problem Formulation for 1,4-Dioxane at p. 26.  Both 

indoor and outdoor monitoring detected 1,4-dioxane.  Id. at 28.  “Of a total of 1397 collected 

samples, there were 948 non-detects (68%) and 449 detections (32%), which ranged from 0.005 

to 0.96 ppb.”  Id.   

 

Second, EPA should not limit its analysis of air emissions to TRI data.  EPA should also 

consider the data available from the National Emissions Inventory (NEI), which tend to reveal 

significantly greater levels of air emissions of, and thus air pathway exposures to, 1,4-dioxane.  

EPA cannot reasonably ignore this available information about air emissions and resulting 

exposures to 1,4-dioxane.  As revealed in the below chart, despite the Clean Air Act protections, 

there are significant annual emissions and thus exposures through the air pathway for these 

chemicals. 

  
TRI 2016 NEI 2014 

Chemical Fugitive Air 

Emissions 

(lbs) 

Point Source 

Air Emissions 

(lbs) 

TOTAL (lbs) 

1,4-Dioxane 10,522 45,210 55,732 134,484  
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EPA should analyze these exposures and the risks they present to both human health and the 

environment, including terrestrial species.   

 

Moreover, EPA should be collecting and analyzing information about exposure levels through 

the ambient air pathway, particularly near sites where people may experience greater exposure 

due to their proximity to conditions of use or contamination sites.  By excluding pathways such 

as the ambient air pathway, EPA will seriously underestimate the levels of exposure.  In 

particular, EPA cannot adequately assess the risks faced by subpopulations consisting of people 

experiencing greater exposure due to their proximity to conditions of use without assessing 

pathways such as the ambient air pathway.  EPA should use its information authorities to obtain 

additional information about exposure levels experienced by the subpopulations living near 

conditions of use. 

 

iii. EPA’s analysis of air emissions fails to provide the analyses or information necessary 

to assess the risk presented by 1,4-dioxane air emissions.   

In seeking to justify its exclusion of exposures from air emission pathways, in the problem 

formulation EPA states:  

 

1,4-Dioxane is a HAP.  EPA has issued a number of technology-based standards 

for source categories that emit 1,4-dioxane to ambient air and, as appropriate, has 

reviewed, or is in the process of reviewing remaining risks.  Because stationary 

source releases of 1,4-dioxane to ambient air are adequately assessed and any 

risks effectively managed when under the jurisdiction of the CAA, EPA does not 

plan to evaluate emission pathways to ambient air from commercial and industrial 

stationary sources or associated inhalation exposure of the general population or 

terrestrial species in this TSCA evaluation.  

Problem Formulation for 1,4-dioxane at p. 43 (emphases added).  In the Appendix to the problem 

formulation, EPA merely provides a list of technology-based standards for certain source 

categories.  EPA provides no analysis whatsoever as to: the extent to which the standards cover 

the full range of stationary sources of this chemical; the extent and magnitude of releases of the 

chemical allowed under each of the standards; the duration, intensity, frequency, and number of 

exposures resulting from those allowable emissions (as required under TSCA section 

6(b)(4)(F)(iv)); or any other factors that would be necessary to analyze and determine the extent 

and nature of potential risk allowed under the standards.  EPA has not acknowledged, let alone 

analyzed, the overall risks to the general population or to vulnerable subpopulations due to the 

combination of exposures arising from the various sources for which standards exist, not to 

mention additional emission sources not subject to any standard.  EPA has made no attempt to 

reconcile any such risk with that allowed under TSCA. 
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In the absence of such analyses, there is no basis whatsoever for EPA to assert that air releases of 

this chemical have been adequately assessed or that any risks have been effectively managed 

under TSCA’s standards.  

 

EPA offers only a vague claim that EPA “as appropriate, has reviewed, or is in the process of 

reviewing remaining risks.”  No specifics as to the status of or timeline for such reviews have 

been provided, and no indication is made as to when and on what basis such reviews are deemed 

“appropriate.”  Nor have the results of any such reviews that have been completed been 

provided, let alone analyzed in the context of TSCA’s requirements. 

 

Given evidence of real-world exposure through the air pathway, EPA must evaluate those 

exposures in its risk evaluation.  In particular, EPA needs to consider whether these exposures 

combine with other sources of exposure in a manner that leads to an unreasonable risk, including 

to certain subpopulations.  EPA cannot rationally exclude these exposures from its analysis. 

  

G. Real-world exposures still occur through disposal pathways, and EPA cannot ignore 

those real-world exposures when assessing the risk presented by 1,4-dioxane. 

In the problem formulation for 1,4-dioxane, EPA contends that due to regulation of disposal 

under the Resource Conservation and Recovery Act (RCRA), the Clean Air Act (CAA), the Safe 

Drinking Water Act (SDWA), and various state programs, EPA can ignore all exposures from all 

disposal-related pathways and associated activities (e.g., collection, processing, storage and 

transport).  Problem Formulation for 1,4-Dioxane at pp. 44-45.   

 

This approach is unreasonable for the reasons given above.  EPA has not made the necessary 

showing that these regulations eliminate any unreasonable risk and EPA has not assessed all 

relevant aspects of the risk.  Indeed, EPA has not even established or shown that these disposal 

regulations meet EPA’s illegal standard that these regulations “adequately assess and effectively 

manage exposures.”  For example, EPA has not shown or established that disposal in a RCRA 

Subtitle C hazardous waste landfill or a RCRA Subtitle D non-hazardous waste landfill would 

actually reduce unreasonable risk to a sufficient extent.  EPA’s approach is also arbitrary and 

capricious for a variety of reasons. 

 

While EPA invokes the standards for RCRA Subtitle C landfills as providing sufficient 

protection, not all disposal occurs in such landfills.  Even for those chemicals regulated under 

RCRA, EPA acknowledges that disposal also occurs in Subtitle D municipal solid waste (MSW) 

landfills and industrial-non-hazardous and construction/demolition waste landfills (which are 

primarily regulated under state regulatory programs).  These disposal approaches do not need to 

meet the requirements of Subtitle C landfills, thus EPA’s invocation of the Subtitle C standards 

does not justify ignoring exposures from these disposals.  While the purpose of RCRA subtitle C 

is at least to “protect human health and the environment,” see, e.g., 42 U.S.C. §§ 6922(a), 
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6924(a), subtitle D is intended “to assist in developing and encouraging methods for the disposal 

of solid waste which are environmentally sound and which maximize the utilization of valuable 

resources including energy and materials *** and to encourage resource conservation.”  42 

U.S.C. § 6941.  Therefore, EPA’s exclusions based on the regulations under subtitle D 

potentially raise even greater, unaddressed, public health concerns than EPA’s exclusions under 

subtitle C.   

 

In addition, states impose varying requirements on such landfills under their delegated RCRA 

Subtitle D authorities.  For example, EPA indicates that some state programs may not include 

requirements for liners to limit release of landfill leachate.   

 

EPA itself has acknowledged that enforcement and regulation under RCRA is inconsistent, so 

EPA cannot simply assume that RCRA implementation provides a basis for ignoring exposures 

under TSCA.  As the Office of Inspector General explained the challenges of the RCRA system:  

 

The Hazardous and Solid Waste Amendments of 1984 (HSWA) amended RCRA 

and added provisions including land disposal restrictions, RCRA corrective action 

for solid waste management units and regulation of small-quantity generators.  

When the EPA creates new hazardous waste rules, it does so under the authority 

of either or both of these laws.  Rules promulgated under HSWA authority are 

immediately effective in all states and are administered by the EPA until states 

become authorized for those rules. In contrast, rules promulgated under RCRA 

authority (non-HSWA rules) cannot be enforced by the EPA in states with an 

authorized base program and do not go into effect until these states become 

authorized for the rules.175 

According to the OIG, the fact that a number of rules are not yet adopted by the states and cannot 

be enforced by EPA “creates a regulatory gap and risk to human health and the environment, and 

an inconsistent regulatory landscape across the states.”176  OIG’s report states that “there are 

almost 1,300 instances of required rules for which various state hazardous waste programs have 

not been authorized.  Of the rules for which states have not received authorization, there are 

about 500 each of HSWA and non-HSWA rules, and about 300 rules that have components of 

both.”177   

                                                 
175 U.S. EPA, Office of Inspector General, Incomplete Oversight of State Hazardous Waste Rule 

Authorization Creates Regulatory Gaps and Human Health and Environmental Risks at 2 (Jul. 

2018), https://www.epa.gov/sites/production/files/2018-07/documents/_epaoig_20180731-18-p-

0227.pdf (emphasis added).   
176 Id. at 11.  
177 Id. at 12; see also AUTHORIZATION STATUS BY RULE, 

https://www.epa.gov/sites/production/files/2018-06/documents/authorization_status_by_rule.pdf 

https://www.epa.gov/sites/production/files/2018-07/documents/_epaoig_20180731-18-p-0227.pdf
https://www.epa.gov/sites/production/files/2018-07/documents/_epaoig_20180731-18-p-0227.pdf
https://www.epa.gov/sites/production/files/2018-06/documents/authorization_status_by_rule.pdf
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When states do not keep their hazardous waste programs up to date, it means citizens in different 

states are unevenly protected from hazardous waste-related risks.  This is critical because 

“60,000 RCRA facilities exist in the United States, generating and managing 30 to 40 million 

tons of hazardous waste annually.  Eighty percent of all U.S. citizens live within a 3-mile radius 

of a RCRA-regulated hazardous waste generator or treatment storage and disposal facility, and 

50 percent of citizens live within a 1-mile radius.”178  Therefore, EPA cannot rely on any 

assumption of consistent implementation and enforcement of RCRA to ensure that all exposures 

have been adequately managed. 

 

Indeed, many of the problem formulations themselves establish that exposures from disposal 

persist for these chemicals despite RCRA regulations, and it is arbitrary and capricious for EPA 

to ignore those exposures.  For EPA to treat these exposure levels as “zero” when they are 

known to exist does not comport with the best available science.   

 

To be sure, EPA often appears to have less monitoring information that speaks to whether a 

particular exposure arises from disposal or some other source, and EPA also appears to have less 

monitoring information about 1,4-dioxane’s presence in soil, sediment, and leachate, than it does 

for its presence in water or air.  As EDF has previously explained, EPA must consider 

“reasonably available” information, and thus EPA must both consider the information it already 

possesses and use its authorities under TSCA §§ 4 and 8 to obtain additional information.  EDF 

incorporates and reiterates those points here as well.179  EPA should use those authorities to 

obtain additional information about the exposures arising from disposal of 1,4-dioxane.   

 

EPA cannot assume that exposure from disposal is zero just because it could be regulated under 

other authorities.  For example, the problem formulation contains information suggesting that 

exposures may arise from disposal.  In particular, EPA acknowledged that “1,4-Dioxane has also 

been detected in landfill leachate.”  Problem Formulation for 1,4-Dioxane at p. 28.   

H. EPA must analyze all the environmental risks presented by 1,4-dioxane through 

ambient water. 

EPA recognizes that it must evaluate the risks to aquatic species arising from exposures through 

water for 1,4-dioxane (pp. 46, 131).  But EPA did not analyze the risks to terrestrial species from 

                                                 

(last visited Aug. 10, 2018) (documenting for each state whether they have adopted the RCRA 

regulations). 
178 U.S. EPA, Office of Inspector General, EPA Has Not Met Statutory Requirements for 

Hazardous Waste Treatment, Storage and Disposal Facility Inspections, but Inspection Rates 

Are High at 1 (March 2016), https://www.epa.gov/sites/production/files/2016-

03/documents/20160311-16-p-0104.pdf.    
179 EDF Comments on Ten Scopes under the Toxic Substances Control Act pp. 11-15, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069.   

https://www.epa.gov/sites/production/files/2016-03/documents/20160311-16-p-0104.pdf
https://www.epa.gov/sites/production/files/2016-03/documents/20160311-16-p-0104.pdf
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
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exposure through ambient water, despite the fact that terrestrial species also can experience 

exposures through surface water.  But see U.S. EPA, Problem Formulation for Cyclic Aliphatic 

Bromides Cluster (HBCD) (May 2018), p. 50 https://www.regulations.gov/document?D=EPA-

HQ-OPPT-2016-0735-0071 (“Aquatic and terrestrial ecological receptors may also be directly 

exposed due to proximity to surface water and sediment.”).  EPA should have considered the 

risks presented to terrestrial ecological receptors as well as aquatic species.  EPA provides no 

convincing explanation for excluding exposures to terrestrial organisms for 1,4-dioxane.   

 

I. EPA cannot rely on its actions under other authorities when there are numerous 

problems with compliance, implementation, and enforcement under those 

authorities. 

EPA cannot ignore exposure through these pathways for the reasons given above, but in addition, 

it is arbitrary and capricious for EPA to assume zero exposure through other pathways based on 

EPA-administered statutes when EPA has documented extensive problems with compliance, 

implementation, and enforcement of these statutes.  

 

i. EPA’s own analyses establish that State enforcement of these environmental statutes 

is inconsistent and often deficient.  

There are multiple EPA reports documenting enforcement problems with EPA’s environmental 

statutes.180  Specifically, these reports have noted that “data quality, identification of violations, 

issuing enforcement penalties and other enforcement actions in a timely and appropriate manner, 

and general oversight issues” are all key issues impacting the enforcement of these statutes.181  

 

Generally, EPA’s regional offices provide oversight to ensure that the state enforcement 

programs are following EPA’s guidance, policies, and regulations.182  Despite EPA oversight, 

which is a separate concern, state enforcement of these statutes has been found deficient in a 

number of cases.  For instance: 

                                                 
180 U.S. EPA, Office of Inspector General, EPA Must Improve Oversight of State Enforcement at 

App. B, p. 32-34 (Dec. 2011), https://www.epa.gov/sites/production/files/2015-

10/documents/20111209-12-p-0113.pdf (identifying a long list of GAO and OIG reports 

documenting deficiencies in enforcement of environmental statutes).   
181 Id. at 32. 
182 U.S. Government Accountability Office, EPA-State Enforcement Partnership Has Improved, 

but EPA’s Oversight Needs Further Enhancement at 1 (Jul. 2007), 

https://www.gao.gov/products/GAO-07-883.   

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0735-0071
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0735-0071
https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-0113.pdf
https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-0113.pdf
https://www.gao.gov/products/GAO-07-883
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 According to a 2011 OIG report, North Dakota appears “philosophically opposed to 

taking enforcement action.”183  For instance, during the entire period of the report (FYs 

2003-2009), the state assessed no penalties against known CWA violators.184   

 In Louisiana multiple petitions have been filed by citizens to remove the state’s 

delegated authorities under the CWA, CAA, and RCRA.185  The poor performance under 

these statutes was attributed to “a lack of resources, natural disasters, and a culture in 

which the state agency is expected to protect industry.”186 

 The U.S Virgin Islands “has not met program requirements for numerous activities 

related to implementing the Clean Air Act, Clean Water Act, Safe Drinking Water Act, 

and Underground Storage Tank/Leaking Underground Storage Tank programs.  These 

activities included monitoring environmental conditions, conducting compliance 

inspections and enforcing program requirements.”187   

 

Notably, even where enforcement of these statutes has been consistently deficient, EPA has 

generally not de-authorized states.  According to the 2011 OIG report, “the threat of EPA 

revoking a state’s authorization [is] moot because there is a general understanding that no EPA 

region has the resources to operate a state program.  This reality undercuts EPA’s strongest tool 

for ensuring that authorized states adequately enforce environmental laws: de-authorization.”188  

Although EPA has taken steps in a number of cases to improve state programs, ultimately 

implementation and enforcement of these statutes remains deficient in a number of states, 

resulting in continued excessive exposure to chemicals through air, water, and land.  These 

exposures must be assessed under TSCA.   

 

Below are a few more specific examples, among many, of deficiencies under each of the statutes. 

 

                                                 
183 U.S. EPA, Office of Inspector General, EPA Must Improve Oversight of State Enforcement at 

17 (Dec. 2011), https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-

0113.pdf.   
184 Id. at 15. 
185 Id. at 16.  
186 Id. (emphasis added). 
187 U.S. EPA, Office of Inspector General, Conditions in the U.S. Virgin Islands Warrant EPA 

Withdrawing Approval and Taking Over Management of Some Environmental Programs and 

Improving Oversight of Others (April 2015), https://www.epa.gov/sites/production/files/2015-

09/documents/20150417-15-p-0137.pdf; U.S. EPA Region 2, National Strategy Oversight Plan 

at 3 (Mar. 2016), https://www.documentcloud.org/documents/2992740-Region-2-State-

Oversight-Plan-March-2016-v2.html.   
188 U.S. EPA, Office of Inspector General, EPA Must Improve Oversight of State Enforcement at 

17 (Dec. 2011), https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-

0113.pdf.   

https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-0113.pdf
https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-0113.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/20150417-15-p-0137.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/20150417-15-p-0137.pdf
https://www.documentcloud.org/documents/2992740-Region-2-State-Oversight-Plan-March-2016-v2.html
https://www.documentcloud.org/documents/2992740-Region-2-State-Oversight-Plan-March-2016-v2.html
https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-0113.pdf
https://www.epa.gov/sites/production/files/2015-10/documents/20111209-12-p-0113.pdf
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Safe Drinking Water Act:  As explained above, EPA has excluded exposures to drinking water 

for 1,4-dioxane based on the assumed effectiveness of state implementation and enforcement of 

the SDWA.  A 2011 GAO report states that EPA often receives unreliable data from the states.189  

EPA relies on state data to determine whether there is compliance with the SDWA.  Without 

reliable data EPA has no way to verify that the requirements of the SDWA are being met by the 

states.    

 

Here is one example of deficient state enforcement of the SDWA:  

 Pennsylvania: EPA sent a letter in December 2016 to the Pennsylvania Department of 

Environmental Protection, stating that the department lacks the necessary staff to enforce 

safe drinking water standards and that the lack of staff has caused the number of 

unaddressed Safe Drinking Water Act violations to nearly double in the past five years, 

from 4,298 to 7,922.190  

 

Clean Water Act: EPA has also excluded exposures to ambient water for 1,4-dioxane based on 

the assumed “effectiveness” of the CWA’s National Pollution Discharge Elimination System 

(NPDES) program and the water quality criteria process.   

 

But over half of assessed U.S. river and stream miles violate state water quality standards.191   

EPA’s own analysis, provided below, indicates that waters remained impaired throughout the 

United States, despite the CWA standards. 

  

                                                 
189 U.S. Government Accountability Office, Unreliable State Data Limit EPA’s Ability to Target 

Enforcement Priorities and Communicate Water Systems’ Performance (June 2011), 

https://www.gao.gov/products/GAO-11-381. 
190 Letter from Jon M. Capacasa, Director, EPA Region III Water Protection Division, to Lisa D. 

Daniels Director, Pa. Dep’t of Envtl. Prot. Bureau of Safe Drinking Water (Dec. 30, 2016), 

https://drive.google.com/file/d/0B4Y3VQLxjkxObjZ0ZXlSVDZvRWc/view.  
191 NATIONAL SUMMARY OF STATE INFORMATION, 

https://ofmpub.epa.gov/waters10/attains_nation_cy.control (last visited Jul. 31, 2018). 

https://www.gao.gov/products/GAO-11-381
https://drive.google.com/file/d/0B4Y3VQLxjkxObjZ0ZXlSVDZvRWc/view
https://ofmpub.epa.gov/waters10/attains_nation_cy.control
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Assessed Water of the United States192 

 
 

EPA also publishes the Annual Noncompliance Report, which summarizes enforcement data for 

facilities with individual NPDES permits but that are not major dischargers.193  According to the 

2015 report, the percentage of facilities with formal enforcement actions compared to facilities 

with violations was merely 8.9% in 2015.194  Below are a few examples of enforcement 

deficiencies:  

 

 Tennessee: The Tennessee Department of Environment and Conservation neglected to 

timely penalize permit holders despite months of noncompliance, failed to assess 

appropriate fines, and did not report significant discharge violations from major 

facilities.195  

 Alaska: EPA regional directors told OIG that “when the region authorized the state to run 

the program, both the region and OECA officials were aware that the state lacked the 

capacity to be successful.”196  EPA’s State Review Framework for Alaska revealed that, 

among other serious concerns, the state does not consistently take timely or appropriate 

enforcement actions, inspect permitted facilities anywhere close to state goals.197   

                                                 
192 Id.  
193 U.S. EPA, Office of Enforcement and Compliance Assurance, Annual Noncompliance Report 

(ANCR) Calendar Year 2015 (Aug. 2016), https://echo.epa.gov/system/files/2015_ANCR.pdf.   
194 Id. at 7.   
195 U.S. EPA Region 4, State Review Framework Tennessee at 28-35 (Sept. 2016), 

http://www.documentcloud.org/documents/3173730-TN-Final-SRF-Report-9-29-16.html. 
196 U.S. EPA, Office of Inspector, EPA Must Improve Oversight of State Enforcement at 16 (Dec. 

2011), https://www.epa.gov/office-inspector-general/report-epa-must-improve-oversight-state-

enforcement.   
197 U.S. EPA Region 10, State Review Framework Alaska at exec. summary (Dec. 2014), 

https://www.epa.gov/sites/production/files/2015-01/documents/srf-rd3-rev-ak.pdf.  

https://echo.epa.gov/system/files/2015_ANCR.pdf
http://www.documentcloud.org/documents/3173730-TN-Final-SRF-Report-9-29-16.html
https://www.epa.gov/office-inspector-general/report-epa-must-improve-oversight-state-enforcement
https://www.epa.gov/office-inspector-general/report-epa-must-improve-oversight-state-enforcement
https://www.epa.gov/sites/production/files/2015-01/documents/srf-rd3-rev-ak.pdf
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 Louisiana: Louisiana reviewed the compliance status for less than 50% of individually-

permitted non-major NPDES permittees from 2010-2015.198  

 

Clean Air Act: State performance also varies widely under the CAA.  In 2011, the Office of the 

Inspector General examined the percentage of facilities inspected, the percentage of significant 

noncompliance or high priority violations identified per inspection, and the percentage of final 

actions with penalties for fiscal years 2003-2009 and found that performance varied significantly 

across the country, in this case “by almost 50 percentage points.”199  Below are a few specific 

examples of insufficient state enforcement of the CAA: 

 

 Florida: The Florida Department of Environmental Protection opened only 18 air 

enforcement cases in 2015, compared to a previous annual average of 93.200  

Additionally, from 2013 to 2015 the state only filed one asbestos case, compared to a past 

annual average of 13.201   

 North Carolina: “CAA metric for assessed penalties dropped by 93% statewide from 

about $235.000 in FY II to just under $17,000 in FY 14.  During the same period the 

number of facilities with informal and formal enforcement actions also dropped 

dramatically (52% and 79%, respectively).”202   

 Ohio: The Region found that a number of High Priority Violations (HPV) are being 

resolved by the state through a permit modification/revision.  EPA believes that HPV 

cases should be resolved through a formal enforcement action per the HPV policy, and 

the state disagrees.203   

 Texas: “A review of five years of state records by the Environmental Integrity Project 

and Environment Texas shows that the state imposed penalties on less than 3 percent of 

the illegal pollution releases (588 out of 24,839) reported by companies during 

maintenance or malfunctions from 2011 through 2016, even though the incidents released 

                                                 
198 U.S. EPA, Office of Enforcement and Compliance Assurance, Annual Noncompliance Report 

(ANCR) Calendar Year 2015 at 8 (Aug. 2016), 

https://echo.epa.gov/system/files/2015_ANCR.pdf.  
199 U.S. EPA, Office of Inspector, EPA Must Improve Oversight of State Enforcement at 10 (Dec. 

2011), https://www.epa.gov/office-inspector-general/report-epa-must-improve-oversight-state-

enforcement.  
200 Public Employees for Environmental Responsibility, Report on Enforcement Efforts by the 

Florida Department of Environmental Protection at 23 (Aug. 2016), 

https://www.peer.org/assets/docs/fl/8_18_16_DEP_Report_on_2015_Enforcement.pdf.   
201 Id. 
202 Letter from J. Scott Gordon, Director, EPA Region IV Office of Enforcement Coordination, 

to Donald R. van der Vaart, Secretary, N.C. Dep’t of Envtl. Quality (May 9, 2016), 

https://assets.documentcloud.org/documents/3114598/EPA-Region-4-Letter-to-NCDEQ.pdf. 
203 U.S. EPA Region 5, State Review Framework Ohio at 3, 38-39 (Aug. 2013), 

https://www.epa.gov/sites/production/files/2014-05/documents/srf-rd2-rev-oh.pdf.   

https://echo.epa.gov/system/files/2015_ANCR.pdf
https://www.epa.gov/office-inspector-general/report-epa-must-improve-oversight-state-enforcement
https://www.epa.gov/office-inspector-general/report-epa-must-improve-oversight-state-enforcement
https://www.peer.org/assets/docs/fl/8_18_16_DEP_Report_on_2015_Enforcement.pdf
https://assets.documentcloud.org/documents/3114598/EPA-Region-4-Letter-to-NCDEQ.pdf
https://www.epa.gov/sites/production/files/2014-05/documents/srf-rd2-rev-oh.pdf
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more than 500 million pounds of air pollution.”204   Thus, 500 million pounds of illegal 

emissions were reported in Texas for 2011 through 2016: it would be irrational to assume 

that these emissions did not occur.  Moreover, the state of Texas did not impose penalties 

for 97% of these illegal pollution releases reported by companies.  Of course, not all 

violations are promptly or accurately reported by companies, so this number may actually 

overestimate the level of compliance and enforcement.  With such lax enforcement, 

compliance levels are going to be low.   

 

Resource Conservation and Recovery Act:  As with the other statutes upon which EPA relies to 

avoid analyzing exposure pathways, there are serious state enforcement problems with RCRA.  

For example, Mississippi has not accurately identified and documented RCRA violations.205  

Additionally, despite EPA guidance that states civil penalties should recoup at least the economic 

benefit the violator gained through noncompliance, the state does not routinely document or 

consider the economic benefit.206   

 

ii. Reduced EPA enforcement provides even less assurance that exposures through the 

excluded pathways are being effectively managed.   

Under the current Administration, enforcement of these environmental statutes has been 

significantly curbed.  For instance, management at EPA has directed EPA investigators to seek 

authorization before asking companies to conduct testing or sampling under the CAA, RCRA, or 

the CWA.207  The memo also states that investigators need authorization if they do not have 

information specific to a company that it may have violated the law, or if state authorities 

objected to the tests.208  

 

Additionally, in its proposed 2020 budget, the current Administration sought a 31 percent 

reduction in funding for EPA.209  This reduction would affect EPA’s enforcement budget and the 

resources available to ensure enforcement of the above the statutes.  EPA cannot rely on its 

                                                 
204 Environmental Integrity Project, Breakdowns in Enforcement Texas Rarely Penalizes Industry 

for Illegal air Pollution Released during Malfunction and Maintenance at 1 (Jul. 2017), 

https://www.environmentalintegrity.org/wp-content/uploads/2017/02/Breakdowns-in-

Enforcement-Report.pdf (emphases added).       
205 U.S. EPA Region 4, State Review of Framework Mississippi at Executive Summary (Mar. 3, 

2016), https://www.epa.gov/sites/production/files/2016-03/documents/srf-rd3-rev-ms.pdf.   
206 Id. at 24. 
207 Memorandum from Susan Shinkman, Director, EPA Office of Civil Enforcement, to Regional 

Counsel, Regional Enforcement Directors and Coordinators, and OCE Division Directors (May 

31, 2017), https://www.documentcloud.org/documents/4324892-EPA-Clean-Air-Act-and-Its-

Power-to-Request.html#document/p60/a392202.   
208 Id. 
209 Office of Mgmt. & Budget, A Budget for a Better America at 93, 

https://www.whitehouse.gov/wp-content/uploads/2019/03/budget-fy2020.pdf. 

https://www.environmentalintegrity.org/wp-content/uploads/2017/02/Breakdowns-in-Enforcement-Report.pdf
https://www.environmentalintegrity.org/wp-content/uploads/2017/02/Breakdowns-in-Enforcement-Report.pdf
https://www.epa.gov/sites/production/files/2016-03/documents/srf-rd3-rev-ms.pdf
https://www.documentcloud.org/documents/4324892-EPA-Clean-Air-Act-and-Its-Power-to-Request.html#document/p60/a392202
https://www.documentcloud.org/documents/4324892-EPA-Clean-Air-Act-and-Its-Power-to-Request.html#document/p60/a392202
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actions under other authorities when EPA has itself taken steps to ensure that those authorities 

are not adequately addressing the risks presented.   
 

* * * * * 

In sum, EPA must analyze all exposures to 1,4-dioxane.  EPA cannot legally ignore exposures 

that occur under other EPA-administered statutes, and treating exposures that are known to occur 

in the world as nonexistent is arbitrary and capricious.  EPA must assess these exposures based 

on their real-world existence and consider how they may combine with other sources of exposure 

to accurately estimate the risks presented by 1,4-dioxane.   Where EPA has inadequate 

information, EPA should use its information authorities to obtain more information about these 

exposures.  

 

6. EPA needs to analyze potential exposures from distribution, as well as from known and 

reasonably foreseeable accidental exposures. 

EPA’s analysis of distribution was inadequate in the draft risk evaluation and problem 

formulation.  In the draft risk evaluation, EPA stated that: “No further evaluation of distribution 

of 1,4-dioxane was included in this risk evaluation because chemicals are packaged in closed-

system containers during distribution in commerce and no exposures are expected.” (p. 28).  In 

the problem formulation, EPA stated that: “During distribution, 1,4-dioxane is contained in 

closed systems (e.g. drums, pails, bottles) so releases and exposures are not expected.”  Problem 

Formulation for 1,4-Dioxane at p. 37.  This blanket assertion is made with absolutely no 

supporting analysis or data, either documenting the extent to which the identified “closed 

systems” are actually used, or the extent to which they are in fact “closed” and lead to no 

releases or exposure whatsoever, as EPA asserts.  Even on their face, the examples raise many 

questions.  For example:  Are drums or bottles never open?  How is a pail a “closed system”? 

 

Neither the problem formulation nor the draft risk evaluation provide evidence or support for 

EPA’s assertion that 1,4-dioxane is always distributed in closed systems, and indeed, a “pail” is 

hardly a closed system.  EPA has provided no evidence that exposures and releases during 

distribution will be nonexistent.   

 

The draft risk evaluation and problem formulation also give no attention to potential releases and 

exposures resulting from accidental releases.  EDF does not suggest that EPA needs to consider 

every possible scenario, but the risk of accidental releases and exposures is very real and 

certainly “reasonably foreseen” in many respects, and EPA has authority to mandate steps to 

reduce those risks.  For example, as and after Hurricane Harvey passed through Houston, over 40 
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sites released toxic chemicals into the environment.210  Given the known accidental releases, the 

huge number of petrochemical plants and refineries in the Houston area, and the likelihood that 

flooding there may become more common in light of climate change, such events are clearly 

reasonably foreseen and hence EPA needs to give more consideration to the potential for 

accidental releases.   

 

7. EPA must consider “reasonably available” information, and thus EPA must use its 

authorities under TSCA §§ 4 and 8 to obtain additional information. 

TSCA orders EPA to consider “available” and “reasonably available” information in crafting a 

risk evaluation, 15 U.S.C. §§ 2605(b)(4)(F)(i), 2625(k), and under the new risk evaluation rule, 

EPA defined “[r]easonably available information” to mean “information that EPA possesses or 

can reasonably generate, obtain, and synthesize for use in risk evaluations, considering the 

deadlines specified in TSCA section 6(b)(4)(G) for completing such evaluation.”  40 C.F.R. 

§ 702.33, promulgated at 82 Fed. Reg. 33,748 (July 20, 2017).  Thus, under its own rule, EPA 

has to consider information that it “can reasonably generate, obtain, and synthesize.”   

 

In our prior comments on the scope document and problem formulation, EDF expanded on 

EPA’s duties to use its authorities under TSCA §§ 4 and 8 to obtain additional information about 

1,4-dioxane, and EDF incorporates those arguments here.211  In response to EDF’s comment on 

the scope, EPA acknowledged its duty to consider “reasonably available information” and EPA 

described its efforts to gather information up to that point.212  While EPA detailed its “data 

gathering activities,” EPA has not established that these activities resulted in EPA obtaining all 

the reasonably available information that EPA could “generate, obtain, and synthesize” if EPA 

also used its authorities under TSCA §§ 4 and 8 to obtain additional information.  Thus, EPA has 

not established that it has or will obtain all reasonably available information.  

 

In particular, EDF’s prior comments established that relying solely on voluntary requests for 

information, may result in limited, biased, inaccurate, or incomplete information on the 

                                                 
210 See, e.g., More Than 40 Sites Released Hazardous Pollutants Because of Hurricane Harvey, 

N.Y. TIMES (Sept. 8, 2017), https://www.nytimes.com/interactive/2017/09/08/us/houston-

hurricane-harvey-harzardous-chemicals.html?_r=0.   
211 EDF Comments on Ten Scopes under the Toxic Substances Control Act at pp. 11-16, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069; EDF Comments 

on Problem Formulations for Risk Evaluations To Be Conducted Under Toxic Substances 

Control Act at pp.57-62,  https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-

0723-0083.   
212 EPA’s Responses to Public Comments Received on the Scope Documents for the First Ten 

Chemicals for Risk Evaluation under TSCA at pp.10-14, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0725-0051. 

https://www.nytimes.com/interactive/2017/09/08/us/houston-hurricane-harvey-harzardous-chemicals.html?_r=0
https://www.nytimes.com/interactive/2017/09/08/us/houston-hurricane-harvey-harzardous-chemicals.html?_r=0
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0725-0051
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chemicals.  EDF incorporates those arguments here.213  EPA’s response to this comment was that 

“EPA has not indicated it would rely solely on voluntary requests for information.”214  Thus, 

EPA appears to recognize that voluntary requests standing alone are insufficient.  Despite that 

acknowledgement, EPA still has not relied on its available authorities to obtain additional 

information.  EDF again urges EPA to do so. 

 

EPA’s primary response to EDF’s request that EPA consider all reasonably available information 

appears to be that the information EPA currently has is “adequate.”215  But, as a general matter, 

EPA has to consider all reasonably available information; TSCA does not authorize EPA to stop 

its analysis on the basis that EPA believes its current information is adequate.  And as explained 

more below, it is clear that the information is not yet adequate to meet EPA’s obligations under 

TSCA. 

 

A. Relying on voluntary requests for information will result in limited, biased, 

inaccurate, or incomplete information on the chemicals.   

In the 1,4-dioxane problem formulation, EPA stated that “EPA encourages submission of 

additional existing data, such as full study reports or workplace monitoring from industry 

sources, that may be relevant for refining conditions of use, exposures, hazards and potentially 

exposed or susceptible subpopulations during the risk evaluation.  EPA will continue to consider 

new information submitted by the public.”  Problem Formulation for 1,4-Dioxane at p. 47.  With 

this language EPA seemed to acknowledge the serious data gaps it faced; yet despite clear 

authority to require workplace monitoring by industry and to obtain full study reports using its 

existing authorities, EPA resorted merely to encouraging their submission. 

 

As detailed in our comments in Part I sec. 4, many key data gaps remain regarding 1,4-dioxane 

in the draft risk evaluation.  EPA has insufficient information about: environmental monitoring 

data, environmental fate data, ecotoxicity data, concentrations in products/uses, inhalation 

exposure data for workers, dermal exposure data, dermal toxicity data, and 

reproductive/developmental/neurodevelopmental data.  Thus, EPA’s reliance on voluntary 

submissions has failed to produce the information necessary for a robust and accurate risk 

evaluation.   

                                                 
213 EDF Comments on Ten Scopes under the Toxic Substances Control Act at pp. 16-20, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069; EDF Comments 

on Problem Formulations for Risk Evaluations To Be Conducted Under Toxic Substances 

Control Act at pp. 58-61, https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-

0723-0083.   
214 EPA’s Responses to Public Comments Received on the Scope Documents for the First Ten 

Chemicals for Risk Evaluation under TSCA at p.13, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0725-0051.   
215 See id. at pp. 13, 10-14. 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0083
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0725-0051
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Rather than relying solely on voluntary submissions—an approach that has proven insufficient in 

the past—EPA should use its information authorities to obtain necessary information on 

conditions of use, exposures, hazards, and potentially exposed or susceptible subpopulations.  

 

There are several obvious problems and limitations with this voluntary approach which EPA has 

still not addressed.   

 

First, a voluntary call is much less likely to produce all of the necessary information than rules 

mandating that affected parties provide the requested information.  If manufacturers and 

processors are legally required to provide the information, that legal obligation provides a strong 

incentive for them to develop or obtain and submit all relevant information.  Absent that 

incentive, some companies may choose to focus time and attention on other matters.   

 

Second, EPA has provided no empirical evidence establishing that this voluntary approach will 

result in EPA obtaining all “reasonably available” information.  Unless EPA has some empirical 

basis for stating that the voluntary approach will allow EPA to obtain all reasonably available 

information that it can obtain under its legal authorities, EPA must rely on its existing authorities 

to obtain a complete set of information.   

 

Third, manufacturers and processors of these chemicals have a vested interest in EPA finding 

that the chemicals do not present an unreasonable risk.  A no-unreasonable-risk finding reduces 

the likelihood of government regulation, including potential restrictions on risky chemicals, and 

it may reduce any stigma they may otherwise face in the marketplace.  The financial costs of 

regulation may ultimately be very high for some specific firms and individuals, and even if not, 

many firms and individuals may believe that the costs of regulation will be high.  These 

companies have a “financial interest” in the outcome of these proceedings, and they are not 

impartial.  See, e.g., 28 U.S.C. § 455(b)(4) (requiring Judges to disqualify themselves in 

proceedings where they have a financial interest).  Because of this reality and appearance of 

partiality, relying solely on voluntary measures decreases the credibility of this risk evaluation.   

 

Relying solely on voluntary presentation of information raises the concern that the companies or 

trade associations may present an incomplete or skewed picture.  Companies and trade 

associations may choose to “cherry pick” information and provide only the information that 

paints 1,4-dioxane in a favorable light.  They may provide only summaries of information that 

reflect conscious and subconscious judgment calls that result in unduly favorable conclusions; 

and without access to the full information neither EPA nor the public can independently assess 

such conclusions.  They may choose not to review records robustly when the review may 

disclose unfavorable information.  They may seek to put their best foot forward and describe the 
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ideal scenario of use and safety measures.  Or, if they have unfavorable information, they may 

choose not to provide any information at all and simply not participate in these proceedings.   

 

EPA cannot simply assume that members of the regulated community will voluntarily disclose 

unfavorable or complete information about their practices and products.  See The Federalist No. 

51 (James Madison) (“If men were angels, no government would be necessary. *** [E]xperience 

has taught mankind the necessity of auxiliary precautions.”); Williams v. Pennsylvania, 136 S. 

Ct. 1899, 1905-06 (2016) (“Bias is easy to attribute to others and difficult to discern in oneself. 

*** This objective risk of bias is reflected in the due process maxim that ‘no man can be a judge 

in his own case and no man is permitted to try cases where he has an interest in the outcome.’”).  

Here, manufacturers and processors obviously have an interest in the outcome, and EPA must 

craft its procedures and approaches with that reality in mind.  Requiring the submission of 

information is the safest approach to ensuring that these parties provide all relevant information, 

and that is in turn crucial to establishing and demonstrating the credibility of this process.   

 

The problem with EPA’s voluntary approach is readily apparent from the draft risk evaluation.  

EPA did not receive data on many occupational exposures, requiring EPA to rely on models 

instead of actual data.  Moreover, even when EPA received data, it was generally limited and 

unrepresentative.  For example, EPA relied heavily upon data received from BASF for a single 

manufacturing site in Zachary, Louisiana.  EPA treats this information as representative of 

manufacturing in general, but as the only data submitted for this condition of use, one could 

rationally assume that it may reflect the most favorable, lowest exposure scenario.  Rather than 

treat it as representative, EPA should have assessed this data as representing the “best case” 

scenario for manufacturing.   

 

If EPA acts under TSCA §§ 8(a), (c), and (d), the regulations impose some requirements that will 

help ensure the accuracy and completeness of the information.  First, EPA can require that 

certain information and underlying information be provided in full, which ensures completeness.  

In addition, a § 8(d) rule requires that people engage in an adequate search of records.  40 C.F.R. 

§ 716.25.  Second, submitters must file certification statements by authorized officials that 

certify that the submitted information has been submitted in compliance with the requirements of 

this process.  See, e.g., 40 C.F.R. § 711.15(b)(1).  Third, submitters often must retain records of 

required submissions for a period of five years, and the retention of records can help encourage 

accurate reporting since those records would be available should a submission latter be 

investigated.  See, e.g., 40 C.F.R. § 711.25.  None of these features apply to the voluntary 

requests for information EPA has indicated it is relying on.  
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B. EPA cannot rationally rely on unvetted industry submissions, and to the extent EPA 

relies on voluntary submissions from industry, EPA must take numerous additional 

steps to increase their reliability and transparency.   

In the draft risk evaluation, EPA uncritically relies on industry submissions, and this reliance 

does not constitute the best available science.  For example, EPA relies on monitoring data 

submitted by BASF (p. 54), but EPA itself acknowledges that the data lacked crucial information 

necessary to understand the data (p. 54), much less assess its reliability.  From these records, it is 

not possible for the public to even begin to assess the accuracy of EPA’s conclusions based on 

these data.    

 

To the extent it relies on voluntary submissions from industry, EPA needs to take additional 

steps to better ensure that the voluntary information it receives is accurate and complete.  EPA 

would need to develop a far more rigorous and structured process than it currently has.  For 

example, EPA’s submission process does not appear to require anyone to certify that the 

information in their submissions is accurate or complete to the best of their knowledge.  EPA 

should consider approaches for vetting statements and assertions, particularly when made by 

entities with a financial interest in the outcome of these risk evaluations.   

 

C. The draft risk evaluation and these comments identify numerous information gaps 

that EPA needs to fill using its information authorities. 

Throughout these comments, EDF points to information gaps that EPA should fill with its 

information authorities.  The draft risk evaluation also identifies various data gaps; for example, 

EPA states that “[t]here are data gaps for 1,4-dioxane inhalation and dermal exposure in humans 

and 1,4-dioxane dermal exposure in animals leading to carcinogenic effects” (p. 107).  Another 

acknowledged data gap appears in EPA’s discussion of potentially exposed or susceptible 

subpopulations, where EPA acknowledges that “Information on induction of liver enzymes, 

genetic polymorphisms and gender differences was inadequate to quantitatively assess 

toxicokinetic or toxicodynamic differences in 1,4-dioxane hazard between animals and humans 

and the potential variability in human susceptibility.” (p. 151).  EPA should use its information 

authorities to develop information to allow an analysis of susceptibility.  As a general matter, 

EPA should use its information authorities to fill the gaps identified in the draft risk evaluation 

and these comments.  

  

In particular, our comments identify numerous data gaps in Part I sec. 4.  These data gaps include 

an absence of sufficient environmental monitoring data; environmental fate data; ecotoxicity 

data; product/use and concentration data; inhalation exposure data; dermal exposure data; dermal 

toxicity data; and reproductive/developmental/neurodevelopmental toxicity data.  To prepare an 

adequate risk evaluation, EPA should use its information authorities to fill these data gaps.  
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D. EPA cannot assume that an absence of evidence about particular hazards or 

exposures provides evidence of that those hazards or exposures are absent. 

When a data gap exists, EPA cannot rationally assume that the absence of evidence regarding a 

particular hazard or exposure establishes that the hazard or exposure is not present.  As just one 

example, EPA acknowledges that the database for potential reproductive and developmental 

toxicity of 1,4-dioxane is deficient (p. 108), and hence that “it is not known whether or not 

pregnant women in the workplace may be at greater risk from exposure.”  Yet in section 5.3.4 (p. 

150), EPA states that it “did not include women of reproductive age or pregnant women who 

may work with 1,4-dioxane or children ages 16-21 because the acute effects on liver enzymes 

and CNS effects are not expected to preferentially affect women or developing children.”  Here, 

EPA makes an inappropriate leap to claim that a lack of data is equivalent to lack of risk.   

When EPA has failed to collect information about particular hazards or exposures, it is arbitrary 

and capricious to assume that the lack of information establishes that the particular hazard or 

exposure does not exist.  In addition, such assumptions violate EPA’s duty to consider all 

reasonably available information, which EPA could generate to fill these data gaps, as well as 

EPA’s duty to use the best available science.   

 

E. EPA needs to implement the requirements of TSCA § 14 when reviewing materials 

for the risk evaluations. 

EPA has an affirmative obligation to review at least 25% of non-chemical identity confidentiality 

claims under TSCA, 15 U.S.C. § 2613(g), and EPA has stated that it is implementing that 

obligation by “review[ing] every fourth submission received that contains non-chemical identity 

[confidential business information (CBI)] claims.”216  Thus, on balance, EPA should be 

reviewing all confidentiality claims asserted in at least approximately one-fourth of the 

information submissions it receives.  Those claims must be substantiated at the time of 

submission.  EPA must complete reviews of confidentiality claims within 90 days of receipt of 

the claims, and if EPA denies a claim, EPA must disclose the information that had been claimed 

confidential 30 days after notifying the claimant of the denial, absent a challenge to the denial in 

district court.  15 U.S.C. § 2613(g)(1)(A), (g)(2)(B).   

 

In addition, TSCA requires disclosure of “any health and safety study which is submitted under 

[TSCA] with respect to any chemical substance or mixture which, on the date on which such 

study is to be disclosed has been offered for commercial distribution.”  15 U.S.C. § 

2613(b)(2)(A).  TSCA also requires disclosure of “any information reported to, or otherwise 

obtained by, [EPA] from a health and safety study which relates to [such] a chemical substance. . 

. .”  Id. § 2613(b)(2)(B) (emphases added).  Thus, any health and safety studies and related 

                                                 
216 EPA REVIEW AND DETERMINATION OF CBI CLAIMS UNDER TSCA, https://www.epa.gov/tsca-

cbi/epa-review-and-determination-cbi-claims-under-tsca (last visited Jan. 18, 2018). 

https://www.epa.gov/tsca-cbi/epa-review-and-determination-cbi-claims-under-tsca
https://www.epa.gov/tsca-cbi/epa-review-and-determination-cbi-claims-under-tsca
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information on 1,4-dioxane must be disclosed.  TSCA defines “health and safety study” to mean 

“any study of any effect of a chemical substance or mixture on health or the environment or on 

both, including underlying information and epidemiological studies, studies of occupational 

exposure to a chemical substance or mixture, toxicological, clinical, and ecological studies of a 

chemical substance or mixture, and any test performed pursuant to this Act.”  Id. § 2602(8).  

EPA has provided further details on this expansive definition of “health and safety study,” 

explaining that it encompasses, among other things, “[a]ny data that bear on the effects of a 

chemical substance on health or the environment” and “[a]ny assessments of risk to health and 

the environment resulting from the manufacture, processing, distribution in commerce, use, or 

disposal of the chemical substance.”  40 C.F.R. § 720.3(k).  Thus, any health and safety study or 

other information on health or environmental effects or any assessment of risk EPA prepared 

must be disclosed.  The only exception from that disclosure requirement is for “information *** 

that discloses processes used in the manufacturing or processing of a chemical substance or 

mixture or, in the case of a mixture, the portion of the mixture comprised by any of the chemical 

substances in the mixture.”  15 U.S.C. § 2613(b)(2). 

 

In developing this draft risk evaluation, a large fraction of the information EPA relied upon 

constituted health and safety studies.  All such information not subject to the two narrow 

exceptions needs to be made public. 

 

8. EPA needs to ensure that environmental justice is appropriately considered, analyzed, 

and addressed in the risk evaluation.  

Environmental justice is “the fair treatment and meaningful involvement of all people regardless 

of race, color, national origin, or income with respect to the development, implementation and 

enforcement of environmental laws, regulations and policies.”217  According to EPA, providing 

“[f]air treatment” will ensure that “no group of people should bear a disproportionate share of the 

negative environmental consequences resulting from industrial, governmental and commercial 

operations or policies.”218  EPA has committed to integrate environmental justice into 

“everything” the agency does in order to “reduce[ ] disparities in the nation’s most overburdened 

communities.”219   

 

Despite this commitment, and EPA’s obligations to comply with Executive Order 12898 (see 

below), EPA has not incorporated environmental justice considerations into the draft risk 

evaluation.  In addition, EPA does not appear to have undertaken any outreach oriented towards 

ensuring the meaningful involvement of environmental justice communities in the risk 

                                                 
217 EJ 2020 GLOSSARY, https://www.epa.gov/environmentaljustice/ej-2020-glossary.  
218 Id.  
219 U.S. EPA, EJ 2020 Action Agenda at 1 (2016), https://www.epa.gov/sites/production/ 

files/2016-05/documents/052216_ej_2020_strategic_plan_final_0.pdf.  

https://www.epa.gov/environmentaljustice/ej-2020-glossary
https://www.epa.gov/sites/production/files/2016-05/documents/052216_ej_2020_strategic_plan_final_0.pdf
https://www.epa.gov/sites/production/files/2016-05/documents/052216_ej_2020_strategic_plan_final_0.pdf
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evaluation process.  EPA must address environmental justice in the risk evaluation, both by 

incorporating an analysis into the evaluation and ensuring meaningful involvement by 

environmental justice communities in the development of the risk evaluation.     

 

A. The risk evaluation is subject to Executive Order 12898.  

Executive Order 12898 directed federal agencies to identify and address “disproportionately high 

and adverse human health or environmental effects of its programs, policies, and activities on 

minority populations and low-income populations.”  Exec. Order No. 12898, 59 Fed. Reg. 7629 

(Feb. 16, 1994).  EPA must comply with this duty in the Executive Order.  See Sherley v. 

Sebelius, 689 F.3d 776, 784 (D.C. Cir. 2012) (“[A]s an agency under the direction of the 

executive branch, it must implement the President’s policy directives to the extent permitted by 

law.”).  The Executive Order applies, by its own terms, to all “programs, policies, and activities” 

of a federal agency, and EPA’s preparation of the risk evaluation undoubtedly fall within this 

capacious definition, qualifying as “activities” of EPA, carried out as part of its “programs” and 

pursuant to its “policies.”  As an agency action that may affect the level of protection provided to 

human health or the environment, this risk evaluation under TSCA must address environmental 

justice communities.220  EPA’s own guidance on considering environmental justice defines 

“agency action” to include risk assessments.221  EPA has articulated no theory for why the 

Executive Order would not apply to the risk evaluation.   

 

Yet EPA has failed to mention, let alone adequately address, Executive Order 12898 or 

“environmental justice” in the draft risk evaluation.  Failure to do so violates EPA’s obligations 

under the Executive Order.  

 

Notably, EPA has stated that the identification of potentially exposed or susceptible 

subpopulations under TSCA would “carry[ ] out the spirit” of Executive Order 12898.222  EPA’s 

implication that the act of merely identifying “potentially exposed or susceptible 

subpopulations,” standing alone, is sufficient to comply with the Executive Order, is plainly 

incorrect.  The Executive Order specifically states that EPA must consider the disparate impacts 

of pollution on “minority populations and low-income populations.”223  The failure to do so in 

                                                 
220 See U.S. EPA, EPA’s Action Development Process Interim Guidance on Considering 

Environmental Justice During the Development of an Action at 18 (Jul. 2010), 

https://www.epa.gov/sites/production/files/ 

2015-03/documents/considering-ej-in-rulemaking-guide-07-2010.pdf. 
221 Id. at 1. 
222 U.S. EPA, Risk Evaluation Rule Response to Comments at 1, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0654-0109.  
223 Exec. Order No. 12898; see also U.S. Office of Inspector General, EPA Needs to Consistently 

Implement the Intent of the Executive Order on Environmental Justice at 9-10 (Mar. 2004), 

https://www.epa.gov/sites/production/files/2015-10/documents/20040301-2004-p-00007.pdf 

https://www.epa.gov/sites/production/files/2015-03/documents/considering-ej-in-rulemaking-guide-07-2010.pdf
https://www.epa.gov/sites/production/files/2015-03/documents/considering-ej-in-rulemaking-guide-07-2010.pdf
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0654-0109
https://www.epa.gov/sites/production/files/2015-10/documents/20040301-2004-p-00007.pdf
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the draft risk evaluation, in particular by failing to consider minority, low-income, and 

indigenous communities when identifying potentially exposed or susceptible populations, does 

not “carry out the spirit,” or the letter, of the Executive Order.  EPA must prepare an actual 

environmental justice analysis to comply with the Executive Order. 

 

B. EPA’s exclusions in the draft risk evaluation violate the Executive Order by 

underestimating the risks faced by environmental justice communities.  

EPA’s decision to exclude environmental releases covered by other statutes because those 

statutes “adequately address” risk fails to acknowledge that other statutes have historically failed 

to consider environmental justice communities in permitting and enforcement.  The National 

Environmental Justice Advisory Council (NEJAC), a federal advisory committee to EPA, has 

stated that: 

 

Environmental protection in this country has grown by individual pieces of 

legislation, developed to address a particular environmental media or a pressing 

problem like abandoned toxic sites.  Environmental law has not evolved from a 

master game plan or unifying vision.  As a result, the statutes have gaps in 

coverage and do not assure compatible controls of environmental releases to all 

media from all sources.224  

Those gaps in coverage were often a result of controlling pollution solely “through technology-

based regulation or an individual chemical-by-chemical approach.”225  The Lautenberg Act’s 

unique emphasis on protecting “potentially exposed or susceptible subpopulations” recognized, 

in part, that the historical regulation of pollutants resulted in some subpopulations, including 

low-income, minority, and indigenous communities, being disproportionately impacted by 

chemical contamination.  

 

In addition to the general gaps in coverage, environmental justice communities are often 

disproportionately exposed to sources of chemical contamination.  For instance, a report by the 

General Accounting Office revealed that: 

 

 three-quarters of hazardous waste landfill sites in eight southeastern states were located in 

communities whose residents were primarily poor and African-American or Latino, and  

                                                 

(explaining that the intent of the Executive Order, in part, was to place EPA’s focus on minority 

and low-income communities). 
224 National Environmental Justice Advisory Council, Cumulative Risks/Impacts Work Group, 

Ensuring Risk Reduction in Communities with Multiple Stressors: Environmental Justice and 

cumulative Risks/Impacts at 7 (Dec. 2004), https://www.epa.gov/sites/production/files/2015-

04/documents/ensuringriskreducationnejac.pdf (emphasis added).  
225 Id. at 11. 

https://www.epa.gov/sites/production/files/2015-04/documents/ensuringriskreducationnejac.pdf
https://www.epa.gov/sites/production/files/2015-04/documents/ensuringriskreducationnejac.pdf
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 race and ethnicity were the most significant factors in deciding where to place landfills, 

waste and environmentally hazardous facilities.226  

 

EPA’s exclusion from the draft risk evaluation of exposure pathways resulting from 

environmental releases fails to recognize that environmental justice communities have not 

historically been protected by other environmental statutes and are often disproportionately 

exposed to chemical substances through disposal and other conditions of use.  These exclusions 

will result in unfair treatment to environmental justice communities by ensuring that they will 

continue to “bear a disproportionate share of the negative environmental consequences resulting 

from industrial, governmental and commercial operations or policies.”227 

 

Moreover, EPA’s exclusions of exposure pathways linked to disposal sites and legacy use, 

associated disposal, and legacy disposal will specifically underestimate the exposures of 

environmental justice communities.  In fact, NEJAC has previously informed EPA of this exact 

concern:  

 

It is particularly important to recognize historical exposures in communities and 

tribes suffering environmental injustice.  In some cases, community members 

were exposed to pollutants for many years in the past from facilities that are no 

longer functioning or in business.  These past exposures could act to increase the 

body burden of a subpopulation so that vulnerable individuals start off at a higher 

dose.  Even if the dose-response curves among the subpopulation are the same as 

the general population, starting off at a higher point on this curve puts the 

members of the vulnerable subpopulation at greater risk for exposure to the same 

amount of a compound than the general population.  This fact is highly pertinent 

to the historical legacy of racial and economic discrimination, and the relationship 

of vulnerability to health disparities.228 

 

Failing to consider exposures linked to disposal, legacy uses, associated disposal, and legacy 

disposal systematically underestimates the background level of exposures faced by many 

environmental justice communities.  In order to determine whether those communities will face 

                                                 
226 General Accounting Office, Siting Hazardous Waste Landfills and Their Correlation with 

Race and Economic Status of Surrounding Communities at 13-21 (1983), 

https://www.gao.gov/products/RCED-83-168.  
227 EJ 2020 GLOSSARY, https://www.epa.gov/environmentaljustice/ej-2020-glossary. 
228 National Environmental Justice Advisory Council, Cumulative Risks/Impacts Work Group, 

Ensuring Risk Reduction in Communities with Multiple Stressors: Environmental Justice and 

cumulative Risks/Impacts at 24 (Dec. 2004), https://www.epa.gov/sites/production/files/2015-

04/documents/ensuringriskreducationnejac.pdf (emphasis added). 

https://www.gao.gov/products/RCED-83-168
https://www.epa.gov/environmentaljustice/ej-2020-glossary
https://www.epa.gov/sites/production/files/2015-04/documents/ensuringriskreducationnejac.pdf
https://www.epa.gov/sites/production/files/2015-04/documents/ensuringriskreducationnejac.pdf
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an unreasonable risk of injury from 1,4-dioxane, EPA must consider exposures from disposal, 

legacy uses, associated disposal, and legacy disposal.  

 

9. Assessment factors do not lead to conservative calculations; in fact, assessment factors 

account for real-world sources of variability as well as database limitations.   

In the problem formulation, EPA often stated that it used a “conservative approach” and 

“conservative assumptions” when assessing aquatic environmental exposures.  See, e.g., Problem 

Formulation for 1,4-Dioxane at p. 29.  These statements at least in part appear based on EPA’s 

use of assessment factors (AFs) in developing the concentrations of concern (COCs).  In fact, 

AFs account for real-world sources of variability as well as database limitations, and cannot be 

construed as “safety factors” that yield conservative estimates.  As EPA acknowledges:  “The 

application of AFs provides a lower bound effect level that would likely encompass more 

sensitive species not specifically represented by the available experimental data.  AFs are also 

account for differences in inter- and intra-species variability, as well as laboratory-to-field 

variability” (p. 223).   

 

The National Academy of Sciences, in its 2009 report titled Science and Decisions:  Advancing 

Risk Assessment has this to say on this subject, albeit in the context of human rather than 

environmental health: 

 

Another problem *** is that the term uncertainty factors is applied to the 

adjustments made to calculate the RfD [reference dose, derived from, e.g., a no-

effect level] to address species differences, human variability, data gaps, study 

duration, and other issues.  The term engenders misunderstanding: groups 

unfamiliar with the underlying logic and science of RfD derivation can take it to 

mean that the factors are simply added on for safety or because of a lack of 

knowledge or confidence in the process.  That may lead some to think that the 

true behavior of the phenomenon being described may be best reflected in the 

unadjusted value and that these factors create an RfD that is highly conservative.  

But the factors are used to adjust for differences in individual human sensitivities, 

for humans’ generally greater sensitivity than test animals’ on a milligrams-per-

kilogram basis, for the fact that chemicals typically induce harm at lower doses 

with longer exposures, and so on.  At times, the factors have been termed safety 

factors, which is especially problematic given that they cover variability and 

uncertainty and are not meant as a guarantee of safety.229 

                                                 
229 NAT’L RESEARCH COUNCIL, SCIENCE AND DECISIONS: ADVANCING RISK ASSESSMENT at chp. 

5, p. 132 (2009), https://www.ncbi.nlm.nih.gov/pubmed/25009905 (emphases in original).   

https://www.ncbi.nlm.nih.gov/pubmed/25009905
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In evaluating risks, EPA should recognize that AFs ensure greater accuracy and do not provide a 

safety factor rendering the evaluation “conservative.”  

10. EPA’s discussion of its systematic review methodology is insufficiently explained and 

suggests that EPA is taking an approach to the evidence that violates TSCA §§ 26(i) and 

26(h). 

In the problem formulation, EPA stated that it will rely on data and studies that meet the 

“systematic review” data quality criteria. 

 

Human health hazards from acute and chronic exposures will be identified by 

evaluating the human and animal data that meet the systematic review data quality 

criteria described in the Application of Systematic Review in TSCA Risk 

Evaluations document (U.S. EPA, 2018).  ***  Hazards identified by studies 

meeting data quality criteria will be grouped by routes of exposure relevant to 

humans (oral, dermal, inhalation) and by cancer and noncancer endpoints.  

Problem Formulation for 1,4-Dioxane at p. 51.  EPA has not explained, either here or in its 

OCSPP Systematic Review document, what it means for data or studies to “meet the systematic 

review data quality criteria.”  EPA must do so.   

 

Moreover, this language suggests EPA will apply its data quality criteria in a black-or-white 

manner:  a study is either in or out.  How is this consistent with the statute’s requirement that 

EPA take a weight-of-evidence approach?  How is it consistent with the scientific standards in 

TSCA section 26(h), which require EPA to consider the “extent” or “degree” to which various 

factors characterize information, methods, models, etc. – which does not support the black-or-

white approach EPA appears to intend to apply.  EDF has previously explained that TSCA 

§§ 26(h) and 26(i) contemplate EPA weighing various information, see Appendix VI at 55-57, 

and EPA should implement those requirements consistent with that approach.   

 

11. EPA’s description of systematic review is scientifically flawed and needs extensive 

revision to align with best practices and leading systematic review approaches. 

EPA’s description of systematic review in the problem formulation is wholly deficient.  

Specifically, EPA describes systematic review as follows: “EPA/OPPT generally applies a 

systematic review process and workflow that includes: (1) data collection, (2) data evaluation 

and (3) data integration of the scientific data used in risk evaluations developed under TSCA.”  

Problem Formulation for 1,4-Dioxane at p. 14. 

 



 

 

151 

 

A. EPA fails to address protocol development, which is a fundamental component of  

systematic review. 

A major deficiency in this description of EPA’s systematic review approach, and in its related 

OCSPP Systematic Review document, is the complete absence of protocol development—a 

fundamental component of systematic review.  

 

As noted in the 2014 National Academy of Sciences (NAS) report that reviewed EPA’s IRIS 

program:  

 

Critical elements of conducting a systematic review include formulating the 

specific question that will be addressed (problem formulation) and developing the 

protocol that specifies the methods that will be used to address the question 

(protocol development).230 

After the systematic-review questions are specified, protocols for conducting the 

systematic reviews to address the questions should be developed.  A protocol 

makes the methods and the process of the review transparent, can provide the 

opportunity for peer review of the methods, and stands as a record of the review.  

It also minimizes bias in evidence identification by ensuring that inclusion of 

studies in the review does not depend on the studies’ findings.  Any changes made 

after the protocol is in place should be transparent, and the rationale for each 

should be stated.  EPA should include protocols for all systematic reviews 

conducted for a specific IRIS assessment as appendixes to the assessment.231 

EPA’s IRIS program reflects this NAS recommendation by developing problem formulation and 

assessment protocols for each of its assessments.232  OCSPP needs to develop full protocols for 

each of its risk evaluation, and should consult with the IRIS program on how best to do so in 

consideration of requirements under TSCA. 

  

B. EPA fails to describe its approach to evidence integration (weight of evidence) 

despite claims that it has done so in the problem formulation. 

EPA has also failed to describe its approach to evidence integration at all.  In multiple instances, 

EPA points to its OCSPP Systematic Review document as providing more information on how it 

plans to conduct evidence integration.  For example, EPA states: 

                                                 
230 Nat’l Research Council, Review of EPA’s Integrated Risk Information System (IRIS) Process 

at p. 5 (2014), https://www.ncbi.nlm.nih.gov/books/NBK230060/ (emphasis added). 
231 Id. at 6 (emphases added). 
232 U.S. EPA, Office of Research & Dev., National Academy of Science Committee to Review 

Advances Made to the IRIS Program at slide 23 (Feb. 2018), http://nas-

sites.org/dels/files/2018/01/AdIRIS-15.pdf.  

https://www.ncbi.nlm.nih.gov/books/NBK230060/
http://nas-sites.org/dels/files/2018/01/AdIRIS-15.pdf
http://nas-sites.org/dels/files/2018/01/AdIRIS-15.pdf
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Evaluate the weight of the evidence for consumer exposures.  EPA will rely on 

the weight of the scientific evidence when evaluating and integrating data related 

to consumer exposure.  The weight of the evidence may include qualitative and 

quantitative sources of information.  The data integration strategy will be 

designed to be fit-for-purpose in which EPA will use systematic review methods 

to assemble the relevant data, evaluate the data for quality and relevance, 

including strengths and limitations, followed by synthesis and integration of the 

evidence.  Refer to the Application of Systematic Review in TSCA Risk 

Evaluations (U.S. EPA, 2018) document for more information on the general 

process for data integration. 

Problem Formulation for 1,4-Dioxane at p. 49. 

 

In fact, EPA has not described its approach to data (evidence) integration in any of its problem 

formulations, nor in its OCSPP Systematic Review document.  Indeed, OCSPP has not described 

its approach to evidence integration anywhere.  Instead, it appears that EPA intends to do so in 

each individual draft chemical risk evaluation and in the absence of a protocol established up 

front.  This approach is hugely problematic, lending itself to bias and inconsistency in how EPA 

conducts weight of evidence across risk evaluations.  EPA should describe its general approach 

to evidence integration in a revised systematic review methodology document and then 

incorporate that into specific protocols it develops for each risk evaluation (see EDF’s comments 

on EPA’s OCSPP Systematic Review document).  

 

* * * * * 

 

More broadly, in revising its approach to conducting systematic review, we recommend that 

OCSPP consult with IRIS, the National Toxicology Program’s Office Health Assessment and 

Translation, and other leading experts on the application of systematic review for chemical 

assessment, as discussed further in EDF’s comments on EPA's OCSPP Systematic Review 

document.233 

 

* * * * * 

 

EDF appreciates the opportunity to provide comments and EPA’s consideration of them. 

 

 

                                                 
233 EDF Comments on Application of Systematic Review in TSCA Risk Evaluations (Aug. 16, 

2018), https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2018-0210.  

https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2018-0210
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Submitted via Regulations.gov 
 
December 10, 2020 
 
Administrator Andrew Wheeler 
U.S. Environmental Protection Agency 
1200 Pennsylvania Ave SW 
Washington, DC 20460-0001 
 

Re:  Docket No. EPA-HQ-OPPT-2019-0238, Supplemental Analysis to the Draft   
Toxic Substances Control Act (“TSCA”) Risk Evaluation for 1,4-Dioxane  
 

Dear Administrator Wheeler: 
 
 Earthjustice and the Occupational Safety & Health Law Project submit these comments 
on the U.S. Environmental Protection Agency’s (“EPA”) Draft Supplemental Analysis to the 
Draft Risk Evaluation for 1,4-Dioxane (the “Supplemental Analysis”)1 on behalf of the 
American Federation of Labor and Congress of Industrial Organizations (“AFL-CIO”); 
International Union, United Automobile, Aerospace, and Agricultural Implement Workers of 
America (“UAW”); Make the Road New York; National Domestic Workers Alliance 
(“NDWA”); New Jersey Work Environment Council (“NJ WEC”); New York Committee for 
Occupational Safety and Health (“NYCOSH”); North America’s Building Trades Unions 
(“NABTU”); and the United Steel, Paper and Forestry, Rubber, Manufacturing, Energy, Allied 
Industrial and Service Workers International Union (“United Steelworkers”). The signatories 
represent and advocate on behalf of workers in a broad range of industries, many of whom are 
exposed to 1,4-dioxane on the job. EPA’s Supplemental Analysis provides an incomplete and 
inaccurate picture of the risks associated with 1,4-dioxane, a carcinogen that is found in widely 
used products and in drinking water supplies across the country. By ignoring the groups that are 
the most exposed and the most susceptible to that chemical’s serious health effects, EPA violates 
the law and leaves millions of people at risk.  
 
 In its Supplemental Analysis, EPA purports to evaluate the risks associated with eight 
categories of products, which EPA denotes as “consumer products,” containing 1,4-dioxane, 
from surface cleaners and laundry detergents to paints and antifreeze. However, EPA does not 
consider workers’ use of those same products, which often result in greater exposures and greater 
risks than consumer uses. EPA’s assumptions that surface cleaners will only be used for 30 
minutes per day, or that paints and anti-freeze will only be used for infrequent, do-it-yourself 
projects, do not reflect the lived experience of janitors, domestic workers, painters, mechanics, 
and other workers who use those products every day on the job, throughout their work shifts. 
This disregard of known occupational exposures violates the Toxic Substances Control Act’s 

                                                           
1 See EPA, Draft Supplemental Analysis to the Draft Risk Evaluation for 1,4-Dioxane, Document No. EPA-740-R1-
8007 (“Supplemental Analysis”) (Nov. 2020), https://www.epa.gov/sites/production/files/2020-
11/documents/1._draft_supplemental_analysis_to_the_draft_risk_evaluation_for_14-dioxane.pdf.   

https://www.epa.gov/sites/production/files/2020-11/documents/1._draft_supplemental_analysis_to_the_draft_risk_evaluation_for_14-dioxane.pdf
https://www.epa.gov/sites/production/files/2020-11/documents/1._draft_supplemental_analysis_to_the_draft_risk_evaluation_for_14-dioxane.pdf
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(“TSCA”) mandate to evaluate all of 1,4-dioxane’s conditions of use and to specifically protect 
workers as a “potentially exposed or susceptible subpopulation.”2 
 

In several other ways as well, the Supplemental Analysis understates the risks presented 
by 1,4-dioxane. EPA falsely claims that no subpopulation is more susceptible to the effects of 
that chemical, despite identifying several groups with increased susceptibility in the draft 1,4-
dioxane risk evaluation that EPA released just last year. EPA continues to ignore the widespread 
presence of 1,4-dioxane in drinking water, which has already contaminated water supplies across 
the country. And EPA relies on unrealistic and outdated exposure assumptions, which do not 
reflect the circumstances under which products containing 1,4-dioxane are actually used. 
 
 Finally, EPA has not provided sufficient time for the public to review and comment on 
the Supplemental Analysis, which contains new and highly technical analyses of risks that were 
not addressed in EPA’s prior risk evaluation for 1,4-dioxane. EPA provided only 20 days to 
comment on its new evaluation of 1,4-dioxane (one of which was Thanksgiving), despite EPA 
regulations mandating a 60-day comment period on TSCA risk evaluations. Moreover, EPA’s 
Supplemental Analysis has not been peer reviewed, also in violation of EPA’s TSCA 
regulations. For all of these reasons, set forth in greater detail below, EPA must revise its 
Supplemental Analysis and republish it for at least 60 days of public comment, with peer review 
by the Science Advisory Committee on Chemicals. 
  

I. EPA Unlawfully Ignores Occupational Exposures to Products Containing 1,4-
Dioxane 

 
TSCA requires EPA to “determine whether [1,4-dioxane] presents an unreasonable risk 

of injury to health or the environment, without consideration of costs or other nonrisk factors, 
including an unreasonable risk to a potentially exposed or susceptible subpopulation … under the 
conditions of use.”3 The “conditions of use” are “the circumstances … under which a chemical 
substance is intended, known, or reasonably foreseen to be manufactured, processed, distributed 
in commerce, used, or disposed of.”4 A “potentially exposed or susceptible subpopulation” is “a 
group of individuals … who, due to either greater susceptibility or greater exposure, may be at 
greater risk than the general population of adverse health effects from exposure to a chemical 
substance or mixture, such as … workers.”5 TSCA’s mandate is straightforward; if it is known, 
intended, or reasonably foreseen that the products containing 1,4-dioxane will be used by 
workers, EPA must evaluate those uses and determine whether the chemical presents 
unreasonable risk to them.   

 
The Supplemental Analysis violates that requirement. While 1,4-dioxane is present as a 

byproduct or impurity in many widely available products, EPA ignored the risks associated with 
those products when it published its draft risk evaluation for 1,4-dioxane in July 2019. Instead, 
EPA evaluated those products for the first time in the Supplemental Analysis, which analyzes the 

                                                           
2 15 U.S.C. §§ 2602(12), 2605(b)(4)(A).    
3 15 U.S.C. § 2605(b)(4)(A).   
4 Id. § 2602(4). 
5 Id. § 2602(12). 



 

3 
 

risks associated with eight types of products that are known to contain 1,4-dioxane: latex wall 
paint, surface cleaners, dish soap, dishwasher detergent, laundry detergent, textile dye, 
antifreeze, and spray polyurethane foam.6 However, the Supplemental Analysis considers only 
consumer uses of the products, despite the fact that all of them have known, intended, or 
reasonably foreseen occupational uses as well.7 Moreover, workers use those products more 
frequently, for longer durations, and often in greater amounts than consumers do, and thus face 
greater exposures and risks than the average consumer. Those workers are thus a “potentially 
exposed or susceptible subpopulation,” whose health EPA is required to take into account. 
  
  A. Hospitality, Janitorial, and Custodial Workers 
 
 There are more than 2.3 million janitors and building cleaners in the United States,8 in 
addition to nearly 500,000 hotel housekeepers.9 These workers routinely work with cleaning 
products such as surface cleaners. However, EPA did not consider the risks to these cleaning 
workers in the Supplemental Analysis. 
 
 Cleaning workers suffer disproportionate impacts from exposure to chemicals in cleaning 
products. One study of hospitality workers reported that “[a]pproximately one-fifth of the 
workforce indicated they had experienced ill effects from chemicals on the job” and “nearly half 
(48%) of all respondents reported that they believed hazardous chemicals were a problem at their 
workplace.”10 Janitors are “among the occupational groups reporting the highest rates of work-
related asthma … and cleaning products have been identified as the exposures most frequently 
associated with their symptoms.”11 Cleaning workers in office buildings and schools face 
increased risks because such cleaning often occurs after hours, when ventilation, air exhaust or 
air conditioning systems are turned off and chemical exposures are thus increased.12 The 
foregoing studies, while not specific to 1,4-dioxane, establish that cleaning workers are exposed 
to, and harmed by, chemicals in cleaning products. Exposure to 1,4-dioxane has the potential to 
exacerbate those respiratory harms and subject workers to a range of other serious risks, 
including cancer, liver disease, and more. 
 
 EPA’s Supplemental Analysis does not evaluate the conditions under which workers use 
cleaning products containing 1,4-dioxane. Rather, based on the assumption of solely consumer 
                                                           
6 Supplemental Analysis at 9. 
7 Id. at 8 (“EPA anticipates the production of 1,4-dioxane as a byproduct from ethoxylation of other chemicals and 
presence as a contaminant in industrial, commercial and consumer products.”) (emphasis added). 
8 Bureau of Labor Statistics, U.S. Dep’t of Labor, Occupational Outlook Handbook, “Janitors and Building 
Cleaners,” https://www.bls.gov/ooh/building-and-grounds-cleaning/janitors-and-building-cleaners.htm (last visited 
Dec. 9, 2020).  
9 Bureau of Labor Statistics, U.S. Dep’t of Labor, “Occupational Employment and Wages, May 2017: Maids and 
Housekeeping Cleaners,” https://www.bls.gov/oes/2017/may/oes372012.htm#ind (last visited Dec. 9, 2020).  
10 Dave Pearson et al., Hospitality Workers’ Attitudes and Exposure to Secondhand Smoke, Hazardous Chemicals, 
and Working Conditions, 122 Pub. Health Reports 674, 675, 670– 78 (Oct. 2007), https://www.ncbi.nlm.nih.gov/pm
c/articles/PMC1936964/pdf/phr122000670.pdf. 
11 Elise Pechter et al., Reducing Hazardous Cleaning Product Use: A Collaborative Effort, 124 Pub. Health Reports 
46, 45–52 (2009, Supp. 1), https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2708656/pdf/phr124s10045.pdf. 
12 European Agency for Safety and Health at Work, The Occupational Safety and Health of Cleaning Workers at 25 
(2009), https://osha.europa.eu/en/publications/occupational-safety-and-health-cleaning-workers. 

https://www.bls.gov/ooh/building-and-grounds-cleaning/janitors-and-building-cleaners.htm
https://www.bls.gov/oes/2017/may/oes372012.htm#ind
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1936964/pdf/phr122000670.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1936964/pdf/phr122000670.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2708656/pdf/phr124s10045.pdf
https://osha.europa.eu/en/publications/occupational-safety-and-health-cleaning-workers
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use, EPA estimates that surface cleaners will be used only once per day, for 15–30 minutes.13 
Regardless of whether that assumption is accurate for consumers (and EPA has not shown that it 
is), it clearly underestimates exposures for janitors, hospitality workers, and others who use 
cleaning products repeatedly over the course of their work shifts. In the absence of information 
to the contrary, EPA must assume at least eight hours of daily exposures for those workers over 
the course of a working lifetime, as it has for other workers who use 1,4-dioxane for commercial 
and industrial purposes.14  
 
 The exclusion of occupational uses from the Supplemental Analysis has significant 
consequences for the workers who are exposed to products containing 1,4-dioxane. In that 
analysis, EPA found even consumer use of surface cleaners containing 1,4-dioxane would result 
in risks equal to EPA’s unreasonable risk threshold of one additional cancer for every 1,000,000 
people.15 Despite that finding, EPA nonetheless concluded that such uses would not present 
unreasonable risk, and thus did not require regulation under TSCA. Had EPA considered 
workers’ greater exposure to surface cleaners, it would have calculated cancer risks far beyond 
the unreasonable risk threshold, requiring EPA to regulate 1,4-dioxane “to the extent necessary” 
to eliminate those unreasonable risks.16 EPA’s failure to consider occupational uses of cleaning 
products violates TSCA and leaves millions of workers potentially exposed to unsafe levels of a 
carcinogen. 
 

B. Domestic Workers 
 

There are also more than 2.2 million domestic workers nationwide, including more 
343,000 paid house cleaners.17 More than ninety-five percent of those house cleaners are women, 
and nearly sixty percent are Latina.18 Twenty-five percent of house cleaners have household 
incomes below the poverty line, compared to five percent of non-domestic workers, and less than 
eight percent of house cleaners receive employer-provided health insurance, compared to forty-
eight percent of non-domestic workers.19 These socioeconomic stressors render those workers 
more susceptible to the impacts of chemicals like 1,4-dioxane.20 
 

                                                           
13 Supplemental Analysis at 39–40. 
14 See, e.g., EPA, Draft Risk Evaluation for 1,4-Dioxane at 60, Document No. EPA-740-R1-8007 (“Draft Risk 
Evaluation for 1,4-Dioxane”) (June 2019), https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-
0011. 
15 Supplemental Analysis at 63. 
16 15 U.S.C. § 2605(a). 
17 Econ. Pol’y Inst., Domestic Workers Chartbook at 1, 4 (May 2020), https://files.epi.org/pdf/194214.pdf. 
18 Id. at 5, 42. 
19 Id. at 54, 58. 
20 See Rachel Morello-Frosch et al., Understanding the Cumulative Impacts of Inequalities in Environmental 
Health: Implications for Policy, 30 Health Affairs 879– 87 (May 2011), https://www.healthaffairs.org/doi/pdf/10.13
77/hlthaff.2011.0153; Cliona M. McHale et al., Assessing Health Risks from Multiple Environmental Stressors: 
Moving from G×E to I×E, 775 Mutational Research 11– 20 (Jan. 2018), https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5863617/; Devon C. Payne-Sturges et al., Methods for Evaluating the Combined Effects of Chemical and 
Nonchemical Exposures for Cumulative Environmental Health Risk Assessment, 15 Int’l J. Envtl. Research & Pub. 
Health 2797 (Dec. 2018), https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6313653/.  

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0011
https://files.epi.org/pdf/194214.pdf
https://www.healthaffairs.org/doi/pdf/10.1377/hlthaff.2011.0153
https://www.healthaffairs.org/doi/pdf/10.1377/hlthaff.2011.0153
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5863617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5863617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6313653/
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Like janitors and hospitality workers, domestic workers’ exposures to cleaning products 
containing 1,4-dioxane are far greater than the average consumer’s. EPA’s Supplemental 
Analysis does not attempt to measure those exposures, much less the corresponding risks. 
Moreover, domestic workers may work with, and be exposed to, multiple types of products 
containing 1,4-dioxane. In a single shift, a house cleaner or maid may use surface cleaners, dish 
soap, dishwasher detergent and laundry detergent. Because EPA evaluates the risks from all of 
those products separately, however, it fails to account for the combined risks to individuals who 
are exposed to all of them simultaneously. This omission further understates the risks to workers 
and violates EPA’s statutory obligations.21  
 
  C. Painters and Construction Workers 
 
 1,4-dioxane also has been detected in latex wall paint and floor lacquer.22 There are more 
than 379,000 house painters nationwide,23 and those workers are “are potentially exposed to the 
chemicals found in paint products during their application and removal.”24 In other risk 
evaluations, EPA evaluated painters’ occupational exposures to methylene chloride, 
perchloroethylene, and pigment violet 29. However, EPA did not perform that analysis for 1,4-
dioxane. 
 
 As with its analysis of cleaning products, EPA’s exposure assumptions do not attempt to 
capture the known, occupational uses of paints and floor lacquer. EPA assumes that all exposures 
to those products are acute, as opposed to chronic, because of their allegedly “infrequent and 
intermittent use frequencies.”25 For professional painters, however, the use of latex wall paint is 
neither infrequent nor intermittent; instead, they use paint every day on the job. In EPA’s prior 
risk evaluations, it considered workers’ chronic exposures to the chemicals contained in paints 
and coatings.26 EPA provides no explanation for its failure to consider those same exposures in 
the 1,4-dioxane Supplemental Analysis.  
 
  D. Auto Mechanics and Other Occupational Users of Anti-Freeze 
 
 1,4-dioxane is also present in aircraft de-icing fluids and antifreeze.27 In its Supplemental 
Analysis, EPA completely ignores aircraft de-icing and considers only consumer uses of 

                                                           
21 See 15 U.S.C. § 2604(a) (requiring EPA to regulate chemicals under TSCA if it determines that “any combination 
of” uses presents an unreasonable risk). 
22 Supplemental Analysis at 46. 
23 Bureau of Labor Statistics, U.S. Dep’t of Labor, Occupational Outlook Handbook, “Painters, Construction and 
Maintenance,” https://www.bls.gov/ooh/construction-and-extraction/painters-construction-and-maintenance.htm 
(last visited Dec. 9, 2020). 
24 Int’l Agency for Research on Cancer, Chemical Agents and Related Occupations: Occupational Exposure as a 
Painter (2012), https://www.ncbi.nlm.nih.gov/books/NBK304433/#:~:text=Human%20exposure,and%20is%20relea
sed%20during%20painting. 
25 Supplemental Analysis at 33. 
26 See, e.g., EPA, Risk Evaluation for Methylene Chloride at 474–75, Document No. EPA-740-R1-8010 (June 2020), 
https://www.epa.gov/sites/production/files/2020-06/documents/1_mecl_risk_evaluation_final.pdf. 
27 Supplemental Analysis at 42; EPA, Technical Fact Sheet: 1,4-Dioxane at 1–2, Document No. EPA-505-F-17-011 
(Nov. 2017), https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-
dioxane_january2014_final.pdf. 

https://www.bls.gov/ooh/construction-and-extraction/painters-construction-and-maintenance.htm
https://www.ncbi.nlm.nih.gov/books/NBK304433/%23:%7E:text=Human%20exposure,and%20is%20released%20during%20painting
https://www.ncbi.nlm.nih.gov/books/NBK304433/%23:%7E:text=Human%20exposure,and%20is%20released%20during%20painting
https://www.epa.gov/sites/production/files/2020-06/documents/1_mecl_risk_evaluation_final.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-dioxane_january2014_final.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14-dioxane_january2014_final.pdf


 

6 
 

antifreeze. Similar to paint, EPA did not evaluate chronic exposure to antifreeze because of the 
product’s allegedly “infrequent and intermittent use frequencies.” But that is not the case for 
mechanics, aircraft de-icers, and other workers who routinely use antifreeze and de-icing fluids. 
Increased levels of ethylene glycol, the active ingredient in antifreeze, have been detected in auto 
mechanics, the result of chronic usage and exposures.28 Those same workers and others face 
chronic exposure to 1,4-dioxane from antifreeze and de-icing fluids, and EPA must consider the 
risks from those exposures in its Supplemental Analysis.  
 
  E. Conclusion 
 
 EPA also fails to evaluate the risks to workers who manufacture and process the 
foregoing products. Even if 1,4-dioxane is not intentionally added to those products, it is still 
present as a byproduct, and workers who manufacture cleaning products, paints, and other 
products containing 1,4-dioxane may still inhale and come into contact with that chemical. Their 
risks were not considered in either the draft risk evaluation or the Supplemental Analysis.  
 
 The Supplemental Analysis is just the latest example of EPA’s failure to protect workers 
under TSCA, in violation of its mandate to evaluate and eliminate unreasonable occupational 
risks.29 In all of its recent risk evaluations, EPA has assumed that workers would be provided, 
trained on, and protected by respirators and other personal protective equipment (“PPE”), despite 
uncontested evidence to the contrary. When EPA prohibited the use of methylene chloride paint 
strippers in 2019, it arbitrarily carved commercial uses out of that ban, even though workers are 
dying in greater numbers and are exposed to greater risks from those paint strippers than 
consumers are.30 In each of those examples, as in this one, EPA ignored and understated risks to 
the workers who face the greatest exposures to toxic chemicals. EPA must revise its 
Supplemental Analysis to consider all uses of the products containing 1,4-dioxane, including 
those products’ known, intended, and reasonably foreseen occupational uses.  
 

II. EPA Fails to Identify and Evaluate Risks to Potentially Exposed or Susceptible 
Subpopulations 

 
As noted above, TSCA requires EPA to evaluate 1,4-dioxane’s risks to potentially 

exposed or susceptible subpopulations, who, “due to either greater susceptibility or greater 
exposure, may be at greater risk than the general population.”31 In the Supplemental Analysis, 
EPA fails to identify groups that are more susceptible to harm from 1,4-dioxane exposure, and 
inadequately accounts for intrinsic and extrinsic susceptibility factors.  

 

                                                           
28 Jaana Laitinen et al., Exposure to Glycols and Their Renal Effects in Motor Servicing Workers, 45 Occupational 
Medicine, 259–62 (Oct. 1995), https://pubmed.ncbi.nlm.nih.gov/7579301/#affiliation-1. 
29 15 U.S.C. §§ 2602(12), 2605(a). 
30 EPA, Methylene Chloride; Regulation of Paint and Coating Removal for Consumer Use Under TSCA Section 
6(a), 84 Fed. Reg. 11,420-01 (Mar. 27, 2019). The exclusion of workers from the ban on methylene chloride paint 
strippers is currently being challenged in the Second Circuit Court of Appeals, and the Petitioners’ brief explaining 
the arbitrary and capricious nature of that exclusion is attached hereto as Exhibit A. The exclusion of occupational 
uses from the Supplemental Analysis of 1,4-dioxane fails for many of the same reasons set forth in that brief. 
31 15 U.S.C. § 2602(12). 

https://pubmed.ncbi.nlm.nih.gov/7579301/#affiliation-1


 

7 
 

A. Individuals With Genetic Polymorphisms and Pre-Existing Health 
Conditions 

 The Supplemental Analysis falsely asserts that “reasonably available human health data 
for all routes of exposure evaluated (i.e., dermal and inhalation) indicate that there is no evidence 
of increased susceptibility for any single group relative to the general population.”32 This claim 
is contradicted by EPA’s own draft risk evaluation, which acknowledged that 1,4-dioxane is 
metabolized at least in part by Cytochrome P450 (“CYP”) enzymes, and that “[v]ariations in 
CYP enzyme expression may contribute to susceptibility.”33 EPA has also acknowledged that 
these genetic variations coupled with the effects of certain pre-existing health conditions, like 
fatty liver disease, could alter the metabolism and toxicological activity of 1,4-dioxane.34 In 
other words, exposure to the same amount of 1,4-dioxane will affect two people differently 
depending on their genetic makeup or medical history. Failure to consider those differences not 
only violates TSCA, but also leaves the more susceptible subpopulations at greater risk of 
suffering health effects from exposure.  

In both the draft risk evaluation and Supplemental Analysis, EPA employed a default 10x 
uncertainty factor to adjust for all human (intra-species) variability. But EPA has no evidence 
that differences in susceptibility to 1,4-dioxane vary only by a factor of 10, and EPA has 
previously acknowledged that “a 10-fold factor may … be too small because of factors that can 
influence large differences in susceptibility, such as genetic polymorphisms.”35 Studies have 
shown that differences in sensitivity to chemical exposures can reach up to 30 fold,36 in some 
cases up to 100 fold,37 due to variability factors like pre-existing health conditions. We 
recommend that EPA utilize at minimum a 30x intra-species uncertainty factor for 1,4-dioxane, 
consistent with the approach employed by California EPA, where, as here, “differences in 
metabolism and excretion are key to the toxicological activity [of a chemical],” particularly in 
the context of children’s health.38  

B. Children and Infants 

TSCA specifically defines “infants” and “children” as potentially exposed or susceptible 
subpopulations.39 In the Supplemental Analysis, EPA excludes children under the age of 11 from 
all consumer exposure analyses, assuming that all people exposed to products containing 1,4-

                                                           
32 Supplemental Analysis at 5. 
33 Draft Risk Evaluation for 1,4-Dioxane at 108. 
34 Id. 
35 EPA, A Review of the Reference Dose and Reference Concentration Processes at 4-44 (Dec. 2002), 
https://www.epa.gov/sites/production/files/2014-12/documents/rfd-final.pdf. 
36 Anna H. Wu-Williams et al., Risk Assessment for Aflatoxin B1: A Modeling Approach, 12 Risk Analysis 559–67 
(Dec. 1992), https://pubmed.ncbi.nlm.nih.gov/1336206/#affiliation-1. 
37 Wolfgang F. Heidenreich, Heterogeneity of Cancer Risk Due to Stochastic Effects, 25 Risk Analysis 589–94 (Dec. 
2005), https://pubmed.ncbi.nlm.nih.gov/16506984/. 
38 Cal. EPA, Office of Environmental Health Hazard Assessment, Technical Support Document for the Derivation 
of Noncancer Reference Exposure Levels at 6 (June 2008), https://oehha.ca.gov/media/downloads/crnr/noncancertsd
final.pdf. 
39 15 U.S.C. § 2602(12). 

https://www.epa.gov/sites/production/files/2014-12/documents/rfd-final.pdf
https://pubmed.ncbi.nlm.nih.gov/1336206/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/16506984/
https://oehha.ca.gov/media/downloads/crnr/noncancertsdfinal.pdf
https://oehha.ca.gov/media/downloads/crnr/noncancertsdfinal.pdf
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dioxane will be above the age of 11.40 But the products containing 1,4-dioxane are commonly 
used in homes with children, creating potential exposure pathways when children are in a room 
where a surface cleaner is applied, eat off of dishes that were washed with dish soap or detergent, 
play with soapy water, and wear clothing that has been laundered with detergent containing 1,4-
dioxane. EPA must expand its consumer analyses to include all age groups, including infants and 
children, to account for risks associated with acute or incidental exposures to household 
consumer products containing 1,4-dioxane.  

C. Pregnant Women and the Developing Fetus 

TSCA also identifies “pregnant women” as a potentially exposed or susceptible 
subpopulation.41 In calculating the risks from 1,4-dioxane inhalation, however, EPA relies on a 
Consumer Exposure Model that fails to account for the increases in breathing rates during and 
immediately following pregnancy. Instead, EPA’s model relies on central tendency inhalation 
rate estimates for individuals across all age groups at light intensity activity levels.42 As outlined 
in EPA’s own Exposure Handbook, inhalation rates for women are up to forty-one percent 
higher during pregnancy, and up to thirty-nine percent higher shortly following birth compared 
to men.43 EPA’s failure to consider for pregnancy- and postpartum-specific inhalation rates 
could significantly underestimate acute inhalation exposure to consumer products containing 1,4-
dioxane in pregnant women and the developing fetus. To better evaluate exposure risks during 
vulnerable periods of development, EPA must consider pregnant women and the developing 
fetus as potentially exposed or susceptible subpopulations in this supplemental analysis. 

III. EPA Fails to Consider Exposures to 1,4-Dioxane from Drinking Water 
 
In the Supplemental Analysis, EPA continues to overlook one of the largest sources of 

exposure to 1,4-dioxane: contaminated drinking water. 1,4-dioxane has been detected in 
thousands of drinking water supplies serving more than 88 million people, with unsafe levels of 
the chemical detected by more than 280 utilities in 26 states.44 However, EPA did not consider 
the risks associated with that drinking water contamination in either its initial Risk Evaluation or 
its Supplemental Analysis.  

 
EPA’s exclusion of drinking water exposures for 1,4-dioxane has no legal or factual 

basis. EPA claims that “exposures to general population via drinking water … fall under the 
jurisdiction of other environmental statutes administered by EPA,” such as the Safe Drinking 
Water Act (“SDWA”), and thus need not be considered under TSCA.45 But TSCA does not 
permit EPA to ignore known exposures and risks resulting from a chemical’s conditions of use 
merely because those exposures may be regulated under other environmental laws. Moreover, 
                                                           
40 Supplemental Analysis at 33. 
41 15 U.S.C. § 2602(12). 
42 EPA, Exposure Factors Handbook: 2011 Edition at Table 6-2, Document No. EPA-600-R-09-052F (“EPA 
Exposure Factors Handbook”) (2011), https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252. 
43 Id. at 6-20. 
44 Environmental Working Group, “Tap Water Database: 1,4- Dioxane,” https://www.ewg.org/tapwater/contaminant
.php?contamcode=2049 (last visited Dec. 9, 2020). 
45 Supplemental Analysis at 8.  

https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
https://www.ewg.org/tapwater/contaminant.php?contamcode=2049
https://www.ewg.org/tapwater/contaminant.php?contamcode=2049
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there is no federal limit on 1,4-dioxane levels in drinking water, and just last March EPA decided 
against establishing one. Ironically, EPA cited its ongoing TSCA risk evaluation to justify its 
failure to commence a rulemaking process for 1,4-dioxane under the SDWA, while at the same 
time relying on the existence of the SDWA to excuse its failure to consider drinking water 
exposures in its TSCA risk evaluation.46 This regulatory shell game violates EPA’s obligations 
under TSCA and leaves millions of people exposed to a known carcinogen in their drinking 
water.  
 
 EPA’s failure to consider drinking water is also inconsistent with the reasoning that EPA 
provided in its Supplemental Analysis. In that document, EPA evaluated the risks from 
swimming in water contaminated with 1,4-dioxane, notwithstanding the potential regulation of 
such water bodies under the Clean Water Act, “because there is no nationally recommended 
Ambient Water Quality Criteria [for 1,4-dioxane] under the [Clean Water Act].”47 But, as 
described above, there is also no national Maximum Contaminant Level for 1,4-dioxane under 
the SDWA. For the same reason that the theoretical possibility of future Clean Water Act 
regulation does not justify the exclusion of the swimming-related exposures to 1,4-dioxane, the 
possibility of future SDWA regulation does not justify the exclusion of drinking water-related 
exposures.  
 

This exclusion of drinking water exposures impacts workers as well as the general 
public. UAW represents members at a facility in Florida where 1,4-dioxane was detected in the 
water used on site. In addition to drinking water exposures, this water supply is used in eye wash 
stations and for various work-related activities, contributing to employee exposures. Under 
TSCA, EPA must evaluate all known, intended, and reasonably foreseen exposures associated 
with 1,4-dioxane’s conditions of use, including exposures from drinking and process water.  

IV. EPA Relies on Inadequate Models and Unsupported Assumptions to Estimate 
Exposure to 1,4-Dioxane 

A. EPA Relies on an Outdated Model to Estimate Home Size 

To derive exposure estimates for consumers using products containing 1,4-dioxane, EPA 
employed the Consumer Exposure Model (“CEM” and “CEM 2.1”) that relied on a set of default 
modeling input parameters.48 The model uses the default building volume parameter of 492 m3, 
based on average living space recommendations outlined in EPA’s 2011 Exposure Factors 
Handbook.49 However, EPA has since updated these recommendations to a lower average 
building volume of 446 m3, nearly ten percent lower than the 2011 recommendations.50 Due to 
the fact that concentration of household 1,4-dioxane decreases as home size increases, reliance 

                                                           
46 EPA, Announcement of Preliminary Regulatory Determinations for Contaminants on the Fourth Drinking Water 
Contaminant Candidate List, 85 Fed. Reg. 14,134, 14,098-01 (Mar. 10, 2020). 
47 Supplemental Analysis at 8. 
48 Id. at 37–38, Table 2-10. 
49 EPA Exposure Factors Handbook at 19-2, note 42 supra. 
50 EPA, Update for Chapter 19 of the Exposure Factors Handbook Building Characteristics at 19-3 (July 2018), 
https://www.epa.gov/sites/production/files/2018-07/documents/efh_-_chapter_19_update.pdf.  

https://www.epa.gov/sites/production/files/2018-07/documents/efh_-_chapter_19_update.pdf
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on the outdated building volume recommendations underestimates exposure to 1,4-dioxane from 
consumer use within the home. 

Moreover, EPA’s use of average building size leaves lower-income populations, who 
often live in smaller homes,51 at risk. According to EPA’s 2018 Exposure Handbook, the 
recommended lower end of housing volume is 154 m3, more than three times smaller than the 
central tendency values that EPA used in their exposure models. By relying on central tendency 
building volume estimates, EPA fails to assess risk from exposure to 1,4-dioxane from consumer 
product use in smaller, often lower-income households. Particularly given the evidence that 
“lower socioeconomic position communities may be more susceptible to environmental 
exposures,”52 it is critical that EPA’s inhalation analyses consider smaller housing volumes in 
addition to central tendency values. 

 B. EPA Underestimates Dermal Exposures to 1,4-Dioxane 

In calculating dermal exposure from products containing 1,4-dioxane, EPA makes a 
series of unfounded assumptions that underestimate exposure and risk. First, EPA assumes that 
the use of surface cleaning products only involves the use of the inside of one hand,53 an 
assumption that understates risk to any consumer using a surface cleaning product with both 
hands. Second, EPA does not evaluate potential exposure risk to children under the age of 11 for 
acute exposure to 1,4-dioxane in consumer products via dermal pathways, despite the fact that 
children may come into contact with surfaces, dishes and clothing cleaned using products 
containing 1,4-dioxane, in addition to having access to the cleaning products themselves. 

C. EPA’s Modeling Assumptions Underestimate 1,4-Dioxane’s Risk to 
Bystanders  

EPA relies on the Consumer Exposure Model and the Multi-Chamber Concentration and 
Exposure Model (“MCCEM”) to model residential 1,4-dioxane exposures to bystanders. Both 
models assume that the bystander is not present in the room where products containing 1,4-
dioxane are being used.54 The MCCEM model further relies on the assumption that “the 
bystander is home during the application period but spends the entire time in the rest of the house 
and no time in the room of use.”55 These assumptions defy reality and underestimate risks. EPA 
also fails to evaluate dermal exposure to bystanders, claiming, without support, that “bystanders 
are not dermally exposed to 1,4-dioxane.”56 But just as bystanders may be present in the rooms 
where products containing 1,4-dioxane are used, they may be also have dermal exposure to that 
chemical through their contact with the surfaces and dishes that those products are used on. EPA 
                                                           
51 Gary Adamkiewicz et al., Moving Environmental Justice Indoors: Understanding Structural Influences on 
Residential Exposure Patterns in Low-Income Communities, 101 Am. J. Public Health, Supp. 1 (Dec. 2011), 
https://pubmed.ncbi.nlm.nih.gov/21836112/. 
52 Jane E. Clougherty et al., The Role of Non-Chemical Stressors in Mediating Socioeconomic Susceptibility to 
Environmental Chemicals, 1 Current Environmental Health Reports 302– 13 (2014), https://link.springer.com/article
/10.1007/s40572-014-0031-y. 
53 Supplemental Analysis at 40. 
54 Id. at 82, 86.   
55 Id. at 86. 
56 Id. at 6. 

https://pubmed.ncbi.nlm.nih.gov/21836112/
https://link.springer.com/article/10.1007/s40572-014-0031-y
https://link.springer.com/article/10.1007/s40572-014-0031-y
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must evaluate those known, intended and reasonably foreseen bystander exposures in its 
Supplemental Analysis. 

V. EPA Violated TSCA’s Requirements Governing Public Participation and Peer 
Review 

 
Finally, EPA has not provided sufficient opportunity for public comment or peer review 

of its Supplemental Analysis, as required by EPA’s TSCA risk evaluation rule. The 
Supplemental Analysis contains nearly 100 pages of technical analysis, and more than 100 pages 
of supporting materials, evaluating uses and exposure pathways that were not addressed at all in 
EPA’s initial risk evaluation for 1,4-dioxane. Yet EPA provided only 20 days for public 
comment on the Supplemental Analysis, an abbreviated review period that overlapped with the 
Thanksgiving break. TSCA requires at least 30 days for public comment on a risk evaluation, 
and EPA’s TSCA regulations require at least 60 days.57 Those regulations also require EPA to 
subject its risk evaluations to peer review, which EPA has not done here.58 

 
EPA cannot avoid those public comment and peer review requirements by labeling its 

evaluation of the risks associated with products containing 1,4-dioxane a “Supplemental 
Analysis,” as opposed to a risk evaluation. The Supplemental Analysis does not refine or build 
upon the analyses contained in EPA’s draft risk evaluation for 1,4-dioxane. Instead, it provides 
entirely new analyses related to two topics that EPA excluded from its prior evaluation: (1) the 
risks associated with the presence of 1,4-dioxane in consumer products and (2) the risks 
associated with exposure to 1,4-dioxane from swimming and fishing in contaminated water. The 
“Supplemental Analysis” is the first and only evaluation of those risks prepared by EPA, and it 
must be treated as a risk evaluation for the purpose of public comment. Otherwise, EPA could 
evade TSCA’s public participation requirements by publishing incomplete draft risk evaluations 
and then finishing them through “supplemental analyses” that the public has no opportunity to 
meaningfully review or comment on.  

 
EPA regulations also state that “[p]eer review will be conducted on [TSCA] risk 

evaluations.”59 While EPA’s prior risk evaluation was peer reviewed by the Science Advisory 
Committee on Chemicals (“SACC”), its Supplemental Analysis has not been. As a result, EPA’s 
analyses of the risks posed by products containing 1,4-dioxane and by ambient water containing 
1,4-dioxane have never been subject to peer review. This, too, violates TSCA. When EPA issued 
its TSCA risk evaluation rule, it explained that: “In addition to any targeted peer review of 
specific aspects of the analysis, the entire risk assessment will also undergo peer review, as it is 
important for peer reviewers to consider how the various underlying analyses fit together to 
produce an integrated risk characterization, which will form the basis of an unreasonable risk 
determination.”60 Therefore, in addition to providing at least 60 days for public comment, EPA 
must also provide its Supplemental Analysis to SACC for peer review.   
 
 
                                                           
57 40 C.F.R. § 702.49(a); 15 U.S.C. § 2605(b)(4)(H). 
58 40 C.F.R. § 702.45. 
59 Id. 
60 EPA, Procedures for Chemical Risk Evaluation Under the Amended Toxic Substances Control Act, 82 Fed. Reg. 
33,744, 33,736-01 (July 20, 2017). 
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VI. Conclusion 
 

The Supplemental Analysis understates the risks posed by 1,4-dioxane, overlooks the 
most exposed and susceptible subpopulations, and violates TSCA’s public participation 
requirements. EPA must address the foregoing issues, and republish a revised Supplemental 
Analysis for peer review and at least sixty days of public comment. 

 
Respectfully submitted,  

 
  /s/ Jonathan Kalmuss-Katz  s/ Randy Rabinowitz 
 Jonathan Kalmuss-Katz  Randy Rabinowitz 
 Rashmi Joglekar   Executive Director 
 Earthjustice    Occupational Safety & Health Law Project 
 48 Wall St., 15th Floor  P.O. Box 3769 
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                        UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 

Comments of Public Health. Environmental and Environmental Justice Groups 
on EPA’s Draft Supplemental Analysis to the 

Draft Risk Evaluation for 1,4-Dioxane under Section 6(b) of TSCA 
 

Submitted via Regulations.gov (December 10, 2020) 

                                                    Docket ID EPA-HQ-OPPT-2019-0238 
 
On November 20, 2020, the Environmental Protection Agency (EPA) announced the availability of a 
supplemental analysis to its draft risk evaluation for 1,4-dioxane under section 6(b) of the Toxic Substances 
Control Act (TSCA). 1  These comments on the risk evaluation supplement are being submitted by 10 public 
health, environmental and environmental justice organizations committed to assuring the safety of chemicals 
used in our homes, drinking water, workplaces, and the many products we use each day. The commenters 
include five groups who have advocated health protective and effective policies to implement 2016 TSCA 
amendments and five groups based in North Carolina who represent communities with drinking water 
contaminated by 1,4-dioxane. The commenters are as follows:  

Safer Chemicals Healthy Families 

Environmental Working Group 

Natural Resources Defense Council  

Earthjustice  

Defend Our Health 

Center for Environmental Health 

Clean Cape Fear 

Cape Fear River Watch 

Haw River Assembly 

Toxic Free  NC 

 

Executive Summary  

1,4-dioxane is a chemical of high concern to which tens of millions of Americans are exposed. It causes cancer 
and other serious health effects and is pervasive in drinking water, surface water, ground water, air, workplaces 
and common household products.  EPA’s initial draft evaluation, published in July 2019,2 ignored nearly all of 
these exposure pathways and focused primarily on risks to workers from the small universe of facilities that 
intentionally manufacture or process 1,4-dioxane. The initial draft thus failed to address risks to consumers who 
use numerous products in which 1,4-dioxane is present as a byproduct.  It also failed to address the additional 
risks to consumers and workers from industrial discharges and ”down the drain” releases of 1,4-dioxane that 
contaminate drinking water supplies across the US.   

Our groups were extremely critical of these exclusions in our August 30, 2019 comments on the draft evaluation.  
In its peer review report of October 31, 2019,3 EPA’s independent Science Advisory Committee on Chemicals 

 
1 85 Federal Register 74341 (November 20, 2020). The supplemental analysis (supplement) is available at  
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0067.  
2 84 Federal Register 31315 (July 1, 2019). 
3 TSCA Science Advisory Committee on Chemicals Meeting Minutes and Final Report No. 2019-02 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0238-0067
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(SACC) likewise faulted the narrow and limited draft evaluation for failing to present a comprehensive picture of 
all sources of 1,4-dioxane that contribute to general population exposure and risk.  The SACC recommended 
extensive changes in the draft evaluation to address these concerns.  

After ignoring these recommendations, EPA belatedly shifted course when industry groups pushed the Agency 
to make risk determinations for consumer products containing 1,4-dioxane as a byproduct. It appears that this 
industry lobbying was prompted by imminent regulation of these products by New York and California and a 
desire to preempt state regulation under section 18 of TSCA. In response, nearly four years after initiating the 
evaluation, EPA undertook an expedited analaysis which concluded that consumer product exposures do not 
present an unreasonable risk of injury to health and that industrial surface water discharges of 1,4-dioxane 
likewise are not harmful to recreational users of impacted water bodies.  This supplemental analysis continued 
to exclude all other environmental sources of exposure to 1,4-dioxane, including drinking water contaminated 
by 1,4-dioxane in surface water and groundwater, and failed to address risks to workers from the manufacture 
and use of the ethoxylation-based products EPA added to the evaluation.  

As we show below, the supplement is incomplete and highly flawed, reflecting the rushed and superficial 
process by which it was developed. A more comprehensive analysis based on all available information and 
sound methodologies would demonstrate that consumer products and contaminated drinking water present 
unreasonable risks of cancer and non-cancer chronic effects and that surface water discharges of 1,4- dioxane 
also present unreasonable risks to human health because of their impacts on drinking water sources.  

The principal points we make in these comments are as follows:     

 EPA Has Short-Circuited Minimum Public Comment and Peer Review Requirements for TSCA Risk 
Evaluations (pp. 4-5) 

• in order to complete the revised evaluation before the new Administration takes office on January 20, 
2021, the Agency has allowed only 20 days for public comment and dispensed with peer review.  

• This truncated process is without precedent. It has curtailed the public’s ability to provide informed 
feedback on the supplement and jettisoned the independent scientific review process which assures 
that EPA bases decisions under TSCA on the “best available science.”  

• EPA must provide at least 60 days for public comments as required by its risk evaluation regulations and 
ask the SACC to peer review the supplement.   

 
 EPA Should Determine that Consumer Products Containing 1,4-Dioxane as a Byproduct of Ethoxylation 

Present an Unreasonable Risk of Injury of Cancer (pp. 5-16) 
 

• EPA’s analysis of consumer product exposure significantly understates cancer risks.  
o The Agency fails to identify all consumer products in which 1,4-dioxane may be present 
o The supplement is based on assumed levels of 1,4-dioxane in consumer products that are 

significantly lower than previously reported levels for many products   
o EPA improperly makes risk determinations for individual products and routes of exposure rather 

than for cumulative product-related consumer exposures.   
 

Peer Review for EPA Draft Risk Evaluations for 1,4-Dioxane and Cyclic Aliphatic Bromide Cluster (HBCD), October 31, 2019 
(1,4-dioxane SACC report).  
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• Consistent with SACC recommendations, EPA must account for multiple routes and pathways of 
exposure, including by: 

o Combining inhalation and dermal exposures 
o Accounting for the use of multiple products simultaneously  
o Recognizing that some products are used multiple times a day  
o Developing  chronic exposure scenarios for all 8 of the assessed consumer products based on 

their recurring and frequent use by some consumers   
o Factoring in background exposure to FDA-regulated personal care and cosmetic products 
o Estimating elevated exposure levels and risks for consumers who are also exposed to 1,4-

dioxane in the workplace 
• These adjustments in approach should result in risk determinations that exceed EPA’s cancer benchmark 

of 1 X 10-6.   

 Risk Estimates for Consumers Must Also Consider Drinking Water and Other  Environmental Pathways of 
Exposure in Addition to Exposure from Products (pp. 16-25)  

• The exclusion of environmental releases from the 1.4-dioxane risk evaluation is contrary to TSCA and 
was categorically rejected by the SACC  

• 1,4-dioxane is pervasive in indoor and outdoor air, adding to chronic exposure by consumers 
•  Groundwater contamination from 1,4-dioxane is also widespread as a result of waste disposal activities 

and releases at industrial sites. 
• Contamination of drinking water at 1,4-dioxane levels that pose unacceptable cancer risks is well-

documented in nearly all regions of the US and is attributable to both groundwater and surface water 
contamination.  

• Areas with the highest 1,4-dioxane concentrations in drinking water are Southern California, Long Island 
and  Eastern North Carolina. 

• As a result, millions of consumers who use 1,4-dioxane-containing products also have chronic oral, 
inhalation and dermal exposure from contaminated drinking water.  

 By Focusing only on Risks to Recreational Users and a Small Number of Dischargers, EPA Fails to Account 
for Known Impacts of Surface Water Discharges on Drinking Water Sources and Human Health (pp. 25-31) 

• EPA’s basis for including surface water in the supplement conflicts with its exclusion of drinking water 
since neither are currently regulated under environmental laws 

• By focusing only on occasional recreational exposure, EPA’s analysis of surface water discharges fails to 
satisfy the source water protection goals of water quality criteria for human health under the Clean 
Water Act (CWA) 

• It also fails to comply with TSCA because it ignores the contribution of surface water pollution to 
contaminated drinking water in North Carolina and other states  

o EPA’s evaluation of surface water impacts of 1,4-dioxane discharges is based on only 24 sources 
– a sample that excludes over 1.6 million dischargers identified by EPA, many facilities that 
generate 1,4-dioxane as a byproduct, and “down the drain” household cleaning and personal 
care products.  

o Because of this grossly unrepresentative sample of dischargers, EPA only models surface water 
concentrations associated with individual facilities, not the aggregate pollutant loadings from 
numerous facilities discharging to the same water body.  
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o In violation of SAAC’s advice, EPA has relied on poorly designed modeling of ambient water
discharges from industrial sources and deemphasized monitoring that captures 1,4-dioxane
levels in surface water on a watershed basis.

• Monitoring of 1,4-dioxane throughout the North Carolina Cape Fear River Basin (CFRB) illustrates the
significant surface and drinking water contamination caused by multiple discharge activities across a
large watershed.

• A proper analysis of the impacts of surface water discharges on human health would demonstrate that
these discharges present an unreasonable risk to drinking water users in the CFRB and elsewhere.

 The Supplement Fails to Address Non-Cancer Chronic Health Effects on Consumers Which Likely Present an 
Unreasonable Risk  (pp. 31-33)

• The supplement’s evaluation of health risks to consumers is limited to acute toxicity and carcinogenicity; 
it does not include chronic non-cancer effects although the supplement elsewhere recognizes their 
importance.

• EPA’s final evaluation must estimate chronic non-cancer risks to consumers, taking into account all 
pathways of exposure and subpopulations with elevated exposure levels.

• In addressing these risks, EPA must revise approaches that understate risk, including by:
o Increasing Uncertainty Factors (UFs) to account for data-base uncertainty
o Accounting for differences in susceptibility that increase risks to subpopulations
o Combining exposure across oral, inhalation and dermal routes

• We expect that, properly conducted, EPA risk determinations will demonstrate unreasonable risks of 
non-cancer chronic effects to workers and consumers.

 EPA Must Expand its Evaluation of Worker Exposure to Include Manufacture, Processing and Commercial 
Use of Products in which 1,4-Dioxane is Present as a Byproduct of Ethoxylation  (pp. 33-34)

• EPA’s initial risk evaluation did not address worker exposure during manufacture, processing and 
commercial use of household cleaning products, cosmetics and personal care products because 
byproducts were excluded from the evaluation.

• The supplement continues to exclude these worker exposure scenarios although it no longer excludes 
consumer exposures to the same products.

• Under TSCA, EPA cannot address some phases of chemical’s life-cycle and ignore others.
• EPA must address the excluded worker populations in its final risk evaluation.
• It is particularly  critical to account for the many workers who use cleaning products in industrial and 

commercial facilities, such as stores, offices, schools, public buildings, warehouses, and factories.

I. EPA Has Short-Circuited Minimum Public Comment and Peer Review Requirements for TSCA
Risk Evaluations

EPA dragged its feet for months on including consumer product exposure in its draft risk evaluation, reversed 
course at the eleventh hour in response to industry pressure and finally issued a supplemental evaluation on 
November 20, 2020, five months after the statutory deadline to complete this evaluation.  Now, in order to 
complete the evaluation before the new Administration takes office on January 20, 2021, the Agency has 
allowed only 20 days for public comment and dispensed with peer review. This rushed process is without 
precedent. It has curtailed the public’s ability to provide informed feedback on the supplement and jettisoned 
the independent scientific review process contemplated by Congress when it established the SACC, which 
assures that EPA bases decisions under TSCA on the “best available science.”  
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 Our groups and other organizations requested that EPA  extend the comment period by 40 days and asked for 
independent peer review of the supplement by the SACC but EPA denied these requests.  

The supplement represents a major expansion in the scope of the 1,4-dioxane risk evaluation. EPA has added 
eight conditions of use involving consumer products in which 1,4-dioxane is present as a byproduct. EPA has also 
for the first time evaluated general population exposures to ambient water via recreational swimming and fish 
consumption. The analyses EPA has conducted on these pathways of human exposure are complex and based 
on extensive modeling. EPA’s expanded evaluation will impact tens of millions of people for which 1,4-dioxane 
exposures and risks are being assessed for the first time. Because this assessment is incomplete and flawed, 
health protection will be denied if EPA makes determinations of no unreasonable risk that operate to preempt 
state regulation under section 18 of TSCA. For these reasons, probing, in-depth review of the supplement by the 
public and independent scientists is essential to assure that the final evaluation is credible and compliant with 
TSCA.  

EPA’s framework rules for TSCA risk evaluations require a comment period of at least 60 days. See 40 C.F.R. § 
702.49(a). EPA’s nearly 100-page “draft supplemental analysis” – along with more than 100 pages of new 
technical appendices -- is effectively a new risk evaluation for the consumer products and environmental release 
pathways it addresses and requires a 60-day comment period.   

In addition, EPA must request that the SAAC peer review the supplement. All EPA risk evaluations of the initial 
10 chemicals have undergone SAAC review.  The earlier SACC report on the initial draft evaluation for 1,4-
dioxane was highly detailed and made numerous recommendations for improvement. Now that EPA has 
broadened the scope of the evaluation to include ambient water contaminations and consumer product 
exposures affecting a broad segment of the US population, further peer review is essential to assure protection 
of public health. The prior work of the SACC puts it in a strong position to provide EPA with informed and 
knowledgeable feedback on the expanded evaluation. EPA should not finalize the evaluation until SACC review 
has been completed.      

II. EPA Should Determine that Consumer Products Containing 1,4-Dioxane as a Byproduct of 
Ethoxylation Present an Unreasonable Risk of Injury of Cancer  

EPA concludes that TSCA-regulated cleaning products containing 1,4-dioxane  do not present an unreasonable 
risk to the health of consumers. This conclusion is based on an evaluation of eight product classes that EPA finds 
have consumer applications.  For each of the eight uses, EPA evaluated non-cancer effects to consumers from 
acute inhalation and dermal exposures. In all cases, EPA found that margins of exposure (MOEs) for these effects 
were above its benchmark MOE. Recognizing that 1,4-dioxane is a probable carcinogen without a demonstrated 
threshold, EPA also evaluated cancer risks for four product classes that it found were used on a recurring basis. 
For this purpose,  EPA constructed inhalation and dermal exposure scenarios that resulted in cancer risk 
estimates for each route that (with one exception) were below the Agency’s cancer “benchmark” of 1 X 10-6.   

EPA’s analysis of cancer risk was rushed, incomplete and flawed. A proper analysis that takes into account the 
best available information on the products containing 1,4-dioxane as a byproduct and the contaminant levels 
they contain and examines all sources of exposure by consumers would reach the opposite conclusion – that the 
cancer risk is likely above the EPA benchmark and is therefore unreasonable under TSCA.  

EPA does not estimate the number of consumers exposed to 1,4-dioxane as a result of its presence as a 
contaminant in consumer products. However, each day, tens of millions of US residents use personal care, 
cosmetic and household  products containing 1,4-dioxane and often multiple products are used simultaneously. 
The ongoing inhalation and dermal exposure resulting from daily intake of 1,4-dioxane in consumer products is 



6 
 

augmented by its presence in drinking water, air emissions and the workplace. EPA is able to calculate a cancer 
risk that it deems “reasonable” only by artificially considering each 1,4-dioxane source in isolation from others. 
However, when all sources are combined to mirror actual real-world exposure, the cancer risk is clearly much 
larger than EPA has estimated.   

A. EPA Has Failed to Identify All Consumer Products in which 1,4-Dioxane May be Present 

As shown below, EPA identified 6 general categories of consumer products and then selected 8 specific 
products within these general categories for exposure and risk characterization:      

Table 1-1 Additional Categories and Subcategories of Conditions of Use Included in the 
Supplemental Analysis to the Draft Risk Evaluation4 
 

Life Cycle Stage Category Subcategory References 
Consumer uses Paints and Coatings 1. Latex Wall Paint or Floor 

Lacquer 
TSCA Work Plan 
Chemical Problem 
Formulation and 
Initial Assessment: 
1,4-Dioxane (CASRN 
123-91-1) (2015) 

Cleaning and Furniture 
Care Products 

2. Surface Cleaner 

Laundry and 
Dishwashing Products 

3. Dish Soap 
4. Dishwasher Detergent 
5. Laundry Detergent 

Arts, Crafts and Hobby 
Materials 

6. Textile Dye 

Automotive Care 
Products 

7. Antifreeze 

Other Consumer Uses 8. Spray Polyurethane Foam 
(SPF) 

 
 
According to the supplement, the basis for selecting these products was EPA’s 2015 TSCA Work Plan Chemical 
Problem Formulation and Initial Assessment of 1,4-Dioxane (2015 problem formulation). This document, which 
preceded the 2016 TSCA amendments,  contains limited information on the unintentional presence of 1,4-
dioxane in consumer products. While EPA conducted an additional literature search for the supplement,  there 
is no evidence that it contacted manufacturers to identify household products containing 1,4-dioxane or 
analyzed products for its presence. These steps were required to comply with EPA’s obligation under section 
26(k) of TSCA to obtain all “reasonably available” information on exposure. It is not clear why EPA did not 
request product composition data from manufacturers and analyze products, but presumably  EPA’s artificially 
compressed schedule for finalizing the supplement made that impossible.          
   
In its November 18, 2020 presentation 1,4-Dioxane Limits for Household Cleansing, Personal Care, and Cosmetic 
Products, the New York Department of Environmental Conservation (DEC)  identified the following categories of 
household cleaning products:5 
 

 
4 Supplement at 9.  
5 https://www.dec.ny.gov/docs/materials_minerals_pdf/dioxaneslides.pdf (2020 DEC Presentation).   

http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809027
https://www.dec.ny.gov/docs/materials_minerals_pdf/dioxaneslides.pdf
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Several of these product types – descalers, drain treatment/product unblockers, stain removers and toilet 
cleaners --  are not addressed in the EPA supplement.  
 
1,4-dioxane has also been identified as a contaminant in non-cleaning consumer products.  ATSDR reports that: 
 

“1,4-dioxane was found to be an impurity at concentrations of 0.5 and 1–3% in two household adhesive 
products from the United States (NIH 2004). 1,4-Dioxane was detected in 2 of 62 samples of household 
adhesives at concentrations of 1.0 w/w% for boot cement and 2.8 w/w% for universal cement (EPA 
1992).”6 

 
Adhesives are also not addressed in the EPA supplement.   

In 2015 comments on EPA’s workplan problem formulation, the American Coatings Association (ACA) identified 
several products derived from ethoxylated raw materials contaminated with 1,4-dioxane. Products with 
consumer applications included automotive refinishing coatings, paints, caulks, sealants, and adhesives.7 
Although they fall within the general category of paints and coatings identified by EPA, the supplement does not 
discuss these specific products.  

In short, consumers likely use a broader range of 1,4-dioxane-containing products than EPA has addressed. 
Accounting for these products would mean that consumer exposure to 1,4-dioxane is more frequent and larger 
in magnitude than the supplement indicates.   

B. Reported Levels of 1,4-Dioxane in Consumer Products Are Higher Than the Supplement Assumes  

EPA’s exposure modeling for the 8 consumer products addressed in the supplement is based on assumptions 
about the range of 1,4-dioxane concentrations they contain. These assumptions are important drivers of 
exposure and risk; if 1,4-dioxane levels in a product are higher than EPA has estimated, exposure and risk will be 
correspondingly larger.   
 
The concentrations incorporated in the supplement span a broad range of values and are derived from an 
extremely limited number of samples, creating a high degree of uncertainty. EPA could have reduced this 
uncertainty by seeking product monitoring data from manufacturers but did not take this step, apparently 
because of its compressed timetable, and thus likely failed to capture a substantial body of data on 1,4-dioxane 

 
6 ATSDR, Toxicological Profile For 1,4-Dioxane, April 2012, at 176 (ATSDR). 
https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=955&tid=199.  
7 Comment submitted by Javaneh Nekoomaram, Counsel, Government Affairs and Stephen Wieroniey, Director, 
Occupational Health and Product Safety, American Coatings Association (ACA), 2015,  
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2015-0078-0007 

https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=955&tid=199
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2015-0078-0007
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levels in products. Moreover, EPA used central tendency weight fractions for chronic exposure scenarios for 
high- and moderate-intensity users, rather than the  highest measured concentration for the product class. 8 
Because of this approach, EPA’s exposure and risk estimates would not capture products with the largest levels 
of 1,4-dioxane and thus would fail to estimate the use scenarios resulting in the highest risks to consumers, 
ignoring a potentially exposed or susceptible subpopulation (PESS) that EPA is required to consider under TSCA.   

Equally important, EPA did not consider all publicly available concentration data and, as a result, failed to 
consider products with measured 1,4-dioxane levels above the upper end of the range on which it  based its 
exposure estimates. For example,  the 2015 problem formulation summarized data on 1,4-dioxane measured 
concentrations in products as follows:9   
 

“When used as a chemical intermediate, 1,4-dioxane concentrations are 100-380 ppm in 
pharmaceuticals and 1.0 to 2.8% w/w% in household adhesives (ATSDR, 2012). Unintentional 
contamination levels of 1,4- dioxane in products are . . . 6-160 ppm in household detergents (ATSDR, 
2012) and 0.1 – 22 ppm in antifreeze and deicing products (European Chemicals Bureau, 2002. . . . In a 
study of household products (soaps, shampoos, cleaners and detergents) in Japan, 1,4-dioxane was 
detected in 40 out of 51 products at concentrations from 0.05 to 33 mg/kg with a mean of 2.7 mg/kg 
(Tanabe and Kawata, 2008).”  
 

According to ATSDR:10   
 

“Other studies reported that household laundry detergents, shampoos, soaps, and skin cleansers 
were found to contain 1,4-dioxane at levels ranging from 6 to 160 ppm (Gelman Sciences 1989a, 
1989b). In Denmark, cosmetic products and dishwashing detergent, which used polyethoxylated 
surfactants, contained 1,4-dioxane at levels ranging from 0.3 to 96 ppm and from 1.8 to 65 ppm, 
respectively (Rastogi 1990). “ 

 
The maximum levels reported for household detergents (160 ppm) are well above the maximum levels the 
supplement provides for  dishwashing detergent (9.7 ppm) and  laundry detergent (14 ppm). The higher 
levels would result in risks over 10 X greater than those calculated by EPA. Recent testing for New York DEC 
also reports higher levels for laundry detergent (21 ppm) and cleaning products (23.1 ppm), again resulting in 
higher estimates of exposure and risk.11   
 
EPA provides little information with which to evaluate the few reported studies on which it relies and does 
not explain why it failed to include studies reporting higher levels that were cited in its 2015 problem 
formulation and the 2012 ATSDR ToxProfile.  Moreover, EPA acknowledges that its understanding of the 
presence of 1,4-dioxane in consumer products and the resulting levels of exposure is extremely limited 
because of the lack of reliable information:12  
 

“Because 1,4-dioxane is present in consumer products as a byproduct and not as an ingredient, there 
is more uncertainty than typical when identifying and using concentration information. Unlike other 
chemicals that are ingredients in  consumer products with readily available reported concentration 

 
8 Supplement, at 52-53.  
9 Workplan Problem Formulation at 27  
10 ATSDR at 176 
11 2020 DEC Presentation.  
12  Supplement at 51 (emphasis added)  
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ranges in SDSs for each product category, 1,4-dioxane concentrations have been sourced from a 
variety of primary and secondary sources such as governmental risk assessments, SDSs, literature 
reviews, emission studies, etc. There are limited reasonably available data and they are not 
necessarily complete or consistently updated and general internet searches cannot guarantee entirely 
comprehensive product  identification. Therefore, it is possible that the entire universe of products 
that contain 1,4- dioxane as a byproduct may not have been identified, or that certain changes in the 
universe of products may not have been captured, due to market changes or research limitations. 
Maximum  identified weight fractions were used in acute high-intensity user scenarios and mean 
weight fractions were used in chronic high-intensity and moderate-intensity user scenarios, where 
possible. While weight fractions are described as “maximum” in tables, these reflect only the 
maximum levels identified from available literature and other sources and may not capture the true 
maximum in specific products or batches. 
 

An obvious way to address these uncertainties would be to require manufacturers to submit analyses of 1,4-
dioxane levels in their products and, if such data are limited, direct them to conduct product testing under 
section 4 of TSCA. However, EPA effectively ruled out this approach by, first, deciding not to include 
consumer product exposure in its draft risk evaluation and then, after belatedly reversing course, setting an 
unrealistic deadline for completing the revised evaluation driven by the political calendar and not its 
information needs.  If EPA persists in issuing a final evaluation without obtaining adequate data from 
industry, it should at a minimum compensate for the inadequate information in its possession by making 
conservative, high-end assumptions about  the size of the relevant product universe and the levels of 1,4-
dioxane present in these products.  
 

C. By Making Risk Determinations for Individual Products and Routes of Exposure, EPA Significantly 
Understates Overall Cancer Risk  

As EPA acknowledges, “inhalation and dermal exposures were evaluated on a product-specific basis and are 
based on use of a single product type within a day, not multiple products. There was no aggregation of dermal 
and Inhalation exposure to single products either.”13 This approach violates TSCA because it results in a 
systematic understatement of real-world exposure and risk, which cannot be meaningfully determined without 
accounting for the combined contribution of the multiple sources of 1,4-dioxane to which the population is 
exposed.  

1. Consistent with SACC Recommendations, EPA Must Account for Multiple Routes and 
Pathways of Exposure 

Risk evaluations under TSCA section 6(b)(4)(A) must determine “whether a chemical substance presents an 
unreasonable risk of injury to health or the environment.” This requirement cannot be met without examining 
all sources of exposure that contribute to health and environmental risk. In addition, section 6(b)(4)(A) provides 
that a risk evaluation must determine the substance’s risks under “the conditions of use.” This broad term spans 
the entire life cycle of a chemical and is defined under section 3(4) to mean “the circumstances . . . under which 
a chemical substance is intended, known or reasonably foreseen to be manufactured, processed, distributed in 
commerce, used or disposed of.” To focus on one source of exposure to the exclusion of others would fail to 
address the “circumstances” of a chemical’s conditions of use throughout its life-cycle.  

 
13 Id. at 50.  
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EPA also has an obligation under section 6(b)(4) to address risks to “potentially exposed or susceptible 
subpopulations” – or PESSs. As defined in TSCA section 3(12), PESSs include groups that “may be at greater risk 
than the general population of adverse health effects . . .because of greater exposure.” EPA cannot identify and 
evaluate the greater risk which highly exposed subpopulations face unless it accounts for the contribution of 
multiple routes and pathways of exposure, since the higher levels of exposure and risk experienced by specific 
groups is a function of the different sources by which they are exposed to 1,4-dioxane. For example, 
communities of color are more likely to be exposed to 1,4-dioxane through workplace exposure, by drinking 
water contaminated with 1,4-dioxane, and from use of consumer products containing the substance.  EPA’s 
failure to consider the greater risks to these highly exposed subpopulations raises serious environmental justice 
concerns. 

In its review of EPA’s initial draft evaluation for 1,4-dioxane, the SACC rejected the Agency’s contention that, 
“[a]s a result of the limited nature of all routes of exposure to individuals resulting from the conditions of use of 
1, 4-Dioxane, a consideration of aggregate exposures of 1, 4-Dioxane was deemed not to be applicable for this 
risk evaluation.” SACC commented that “[t]his does not seem a strong justification for not considering 
aggregated exposure. If all routes of exposure are of limited nature, then would not a single route be of even 
more limited nature?”14  

EPA’s determinations of 1,4-dioxane exposure from consumer products continue to apply the flawed “single 
pathway” approach that the SACC previously rejected for 1-4-dioxane.   

2. EPA Must Combine Dermal and Inhalation Exposures Since It Acknowledges that Consumers 
are Typically Exposed by Both Routes Simultaneously 

As in previous evaluations, EPA does not aggregate the contribution of inhalation and dermal routes to 
consumer exposure to 1,4-dioxane even though it recognizes that these routes are concurrent for all 8 of the 
consumer products it evaluates. EPA’s continued adherence to this approach is not defensible given its repeated 
rejection by the SACC.  

In its report on the draft evaluation for 1-bromopropane (1-BP), the SACC recommended that EPA estimate 
“cumulative exposures, which involves both dermal and inhalation contact with 1-BP” because “dermal 
exposure to 1-BP would most likely correspond with simultaneous inhalation exposure” and “vapor and dermal 
exposures are not separable.”15 

Similarly, the SACC report on the draft evaluation for perchloroethylene (PCE) “recommend[s]  estimating 
aggregate and cumulative exposures across inhalation and dermal routes of exposure”16 and  emphasizes that 
“consumer dermal and inhalation exposure estimates should be aggregated to obtain a more accurate estimate 
of the consumer’s total exposure. ”17   

 
14 1.4-Dioxane SACC Report at 75.  
15 TSCA Science Advisory Committee on Chemicals Meeting Minutes and Final Report No. 2019-03, 
Peer Review for the United States Environmental Protection Agency (EPA) Draft Risk Evaluation for 
1-Bromopropane (1-BP) (SACC Report on 1-BP), December 12, 2019, https://www.regulations.gov/document?D=EPA-HQ-
OPPT-2019-0235-0061, at 47, 73.  
16 TSCA Science Advisory Committee on Chemicals, Meeting Minutes and Final Report No. 2020-5 
Peer Review for EPA Draft Risk Evaluation of Perchloroethylene (Ethene, 1,1,2,2-Tetrachloro), August 18, 2020 (SACC Report 
on PCE) at 17 
17 Id.  at 58-59.  

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0235-0061
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0235-0061
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Since EPA’s exposure modeling shows that consumer exposure to 1,4-dioxane by both the dermal and inhalation 
routes is substantial, failure to combine these routes necessarily underestimates its cancer risks.  

3. Consumers Use Multiple 1,4-Dioxane-containing Products, Resulting in Multiple Sources of 
Exposure and Risk                                                                                        

EPA’s assumption that consumers do not use multiple products containing 1,4-dioxane and that the risk of each 
individual product can be determined in isolation from others is similarly flawed. 1,4-dioxane-containing 
household cleaning products are used pervasively by consumers and perform a wide range of essential functions 
in the home environment. Thus, a consumer who uses laundry detergent for clothes washing would also apply 
surface cleaners to kitchen counters, furniture, shower stalls and toilet bowls and similarly use dishwashing 
detergent or hand soap to clean dirty dishes. These activities would normally occur on the same day and each 
product used would contribute to consumer exposure, resulting in aggregate exposure significantly greater than 
the contribution of each product alone. EPA can readily account for multiple product use by combining 
estimated exposure levels for all cleaning products likely to be used on an ongoing basis. This would increase risk 
estimates significantly.    

4. EPA Assumes a Single Use Event Per Day but Some Products Are Used Multiple Times   

Also fallacious is EPA’s assumption that household products are only used once a day and that exposure and risk 
are a function of that single use. It is common for large families to machine wash several loads of clothes a day, 
each requiring a separate application of laundry detergent. Similarly, dirty dishes are typically washed  two or 
more times a day, resulting in two or more applications of dish soap or dishwashing detergent.  Surface cleaners 
likewise may be used multiple times, as bathrooms, kitchens  and other areas are cleaned in the course of the 
day. Frequent daily cleaning and laundering are most common in homes which have large families, provide 
childcare or babysitting, have residents who are immune-compromised, house people  with allergies to dusts 
and mites, and have multiple pets. Moreover, in this year of the COVID pandemic, purchases of household 
cleaning products surged upwards by nearly 400 percent in the first week of March, 2020, reflecting greater 
usage as more people stayed in their homes rather than leaving for work or school.18 For EPA to assume  that 
cleaning products are used once per day is thus unsupportable and understates actual exposure and risk. As EPA 
admits, this approach “may not capture users that continuously use products throughout the day.”19 

In sum, EPA needs to recalculate its consumer risk estimates to reflect the combined effects of concurrent 
dermal and inhalation exposure, use of multiple 1,4-dioxane-containing cleaning products simultaneously and 
repeated applications of individual products in the course of a day.    

5.   EPA Erroneously Concludes that Four of the Consumer Products It Evaluates Lack Chronic 
Exposure 

EPA explains in the supplement that “chronic inhalation exposures are only presented for conditions of use that 
are reasonably expected to involve daily use intervals  (i.e., surface cleaner, dish soap, dishwasher detergent, 
and laundry detergent) [and] that [o]ther conditions of use (i.e., SPD, antifreeze, textile dye, and paint and floor 
lacquer) are not evaluated over durations based on expected infrequentand intermittent use frequencies.”20 

 
18 Cleaning product sales growth from the coronavirus in the U.S. in March 2020. Jan Conway, August 19, 2020. 
https://www.statista.com/statistics/1104333/cleaning-product-sales-growth-from-coronavirus-us/.  
19 Supplement at 52, 
20 Id. at 33. 

https://www.statista.com/statistics/1104333/cleaning-product-sales-growth-from-coronavirus-us/
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This approach overlooks the use of these products on a frequent and recurring basis and ignores SACC’s 
recommendation that similar uses of other risk evaluation chemicals should be evaluated for risks of chronic 
exposure.    

For example, SPD, paints and floor lacquer are used regularly by consumers engaged in “do-it-yourself” home 
repair and renovation projects. Textile dye and other arts-and-crafts products are used regularly by home 
hobbyists and artists. Automotive maintenance products like anti-freeze, deicing fluids and body paint are used 
frequently by consumers who service their own and their friends’ vehicles.  
 
While EPA has consistently maintained that consumer products should not be evaluated for chronic health risks, 
it has conceded that intensive use of these products could result in chronic exposure. For example, EPA’s draft 1-
BP draft evaluation acknowledged that an assumption of infrequent consumer product use “may result in 
underestimating the exposure of certain consumer users, in particular those consumers who may be do-it-
yourselfers who may use products more frequently or may use more than one product within a single day.” 21  In 
its draft PCE evaluation, EPA similarly recognized that  “there is uncertainty whether chronic risks may be of 
concern for consumers at the very high end of the range for frequency of use, especially if a product is used 
several days consecutively.”22 As EPA elaborated:23  
 

 
21 1-BP Draft Evaluation at 130.  
22 Draft Risk Evaluation for Perchloroethylene (Ethene, 1,1,2,2-Tetrachloro), April 2020, at 402.  
23 Id at 245.  
24 TSCA Science Advisory Committee on Chemicals Meeting Minutes and Final Report No. 2020-4 Peer Review for EPA Draft 
Risk Evaluation for Trichloroethylene (TCE), June 1, 2020, at 58.  

“[T]here is a growing consumer practice to complete projects or activities as do it 
yourselfers. Do it yourself activities could lead to an increased frequency of product use 
as well as using more than one product containing a chemical of concern within a given 
day. These and other factors associated with do it yourself activities could result in 
underestimating consumer exposure concentrations modeled in this evaluation for the 
do it yourself consumer.” 
 

Based on these considerations, SACC has recommended that EPA address chronic exposure scenarios for 
consumer products. Thus, in its report on the TCE evaluation, the SACC “disagreed with EPA’s decision not to 
characterize chronic risks for consumers.”  As it explained:24 

“Several Committee members suggested that some consumers are likely to be exposed more frequently 
and more pervasively to emissions from these products than indicated by the Westat survey data (U.S. 
EPA, 1987). Firstly, certain high-exposed consumers (hobbyists, home businesses, etc.) are likely to use 
more than one trichloroethylene-containing product on the same day and/or multiple and consecutive 
days. Secondly, the Westat survey was unlikely to capture the true distribution of use frequency for 
high-end users (i.e., oversampling these subpopulations would have been required to obtain a reliable 
estimate of use patterns for these individuals). Thirdly, it is likely that contributions to indoor air 
concentrations (and, therefore, exposures) persist for longer periods of time than assumed by EPA from 
sources such as carpet spot cleaners and fabric sprays (see also, for example, Doucette et al., 2018; 
Gorder and Dettenmaier, 2011)” 

The SACC report on the draft PCE evaluation likewise indicated that “[s]everal Committee members would                        
also like to see chronic exposures to consumers by both dermal and inhalation routes estimated and included in 
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25 SACC Report on PCE at 18. 
26 Id. at 91-92.   
27 EPA, Draft Risk Evaluation for 1,4-Dioxane Draft Supplemental File: Consumer Exposure Assessment Model Input 
Parameters, November 2020. 
28 1,4-Dioxane SACC Report at 45. 
29 PCE SAAC Report at 104. 

the  assessment.”25 Since “some consumer use scenarios are likely to be associated with chronic exposures 
because of high frequency of the activity or because of elevated indoor air levels from use and storage in the 
home,” the report recommended that “[t]hese exposures should be evaluated for the chronic endpoints as well 
as acute endpoints.”26   

While the 4 non-cleaning products evaluated only for acute effects in the supplement might have some 
occasional users, the subset of consumers that use these products intensively would qualify as a PESS under 
TSCA because of their higher exposure to 1,4-dioxane. Thus, EPA must address whether these consumers are at 
risk of chronic health effects and evaluate whether these risks are unreasonable. Moreover, users of the four 
products likely overlap with users of four household cleaning products addressed by EPA and thus all eight 
products would contribute to chronic exposure by these consumers, resulting in a greater cumulative cancer 
risk.     

D. In Determining Risks from TSCA-regulated Consumer Products, EPA Fails to Account for Background 
Exposure from FDA-regulated Personal Care and Cosmetic Products  

In its consumer product exposure analysis, EPA assumes that “background concentrations” of 1,4-dioxane are 
“zero.”27 In fact, consumers who use the TSCA-regulated products evaluated by EPA also have significant 
exposure to numerous personal care  and cosmetic products that similarly derive from ethoxylated raw 
materials and also contain 1,4-dioxane as a contaminant. Although beyond TSCA authority and regulated by the 
Food and Drug Administration (FDA),  these products contribute to 1,4-dioxane exposure by consumers and 
represent a “background” level of cancer risk which must be considered in determining whether the additional 
risk from TSCA-regulated products is “unreasonable.”    

The SACC has consistently urged EPA to consider  background exposure in TSCA risk evaluations.  Thus, its report 
on the initial 1,4-dioxane draft evaluation underscored that “[t]he decision not to further analyze background 
levels of 1,4-Dioxane in any matrix . . . cannot be supported by any risk assessment principle. Any current use 
scenarios increase exposures over those currently being experienced.”28 The PCE report similarly emphasized 
that:29 

“[T]he exposures identified in most COUs underestimate risk if background and co-exposures are not 
considered cumulatively and in aggregate, including across chemicals with similar properties. This would 
be important to consider if EPA’s intention is to keep worker, ONU, and consumer exposures below 
health-based benchmarks. For example, the MOE benchmarks . . . do not consider that these workers 
have other exposures from air, water, and consumer use. MOEs should be large enough to leave room in 
the “risk bucket” for these, and also for co-exposures to similar chemicals.”  
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The report recommended that EPA address “whether exposures and associated risks are underestimated by not 
considering background exposures”30 and faulted EPA for “not discussing all exposure pathways, even if not 
TSCA regulated, to get a complete exposure assessment.”31  

To determine the extent of 1,4-dioxane’s presence in in personal care products and cosmetics,  the 
Environmental Working Group (EWG) analyzed its Skin Deep® cosmetics database for ingredients produced 
through ethoxylation, such as polyethylene, polyethylene glycol (PEG) and ceteareth  and found these 
ingredients in over 8,000 personal care products, including shampoos, soaps, lotions, sunscreens, toothpastes 
and cosmetics. According to EWG,  200+ of these products are marketed to children and infants.32  These 
products are used by a large portion of the US population. EWG conducted an online survey in 2004 “of the 
cosmetics and personal care products used by 2,300 people” and found that 1 in 5 adults is potentially exposed 
every day to 1,4-dioxane.33  

As described in EPA’s 2015 problem formulation, “the Canadian risk assessment presented aggregate 1,4-
dioxane exposure estimates for various age groups including infants, children and adults (Environment Canada 
and Health Canada, 2010). Adult women were considered the highest exposed demographic group due to the 
use of cosmetics as well as other consumer products” According to the problem formulation, “EPA/OPPT 
concludes that . . .  Adult women who use multiple cosmetics and cleaning products are likely the most exposed 
population.” 34 

FDA testing to determine the levels of 1,4-dioxane in ethoxylated raw materials and surfactants  has been 
summarized by ATSDR as follows:35    

“Since 1979, FDA has conducted periodic surveys of  levels of 1,4-dioxane in ethoxylated raw materials 
used in cosmetic products and finished cosmetic products (Black et al. 2001). In 1997, the average 
concentration of 1,4-dioxane in ethoxylated raw materials used in cosmetic products was 348 ppm 
(range, 45–1,102 ppm). In previous years, the average concentrations of 1,4-dioxane were 49 ppm 
(1979), 207 ppm (1980), 71 ppm (1993), and 180 ppm (1996). The average concentration of 1,4-dioxane 
in ethoxylated alkyl sulfate surfactants was reported to be 229 ppm (range, 71–580 ppm), 226 ppm 
(range, 6–1,410 ppm), 80 ppm (range, 16–243 ppm), 188 ppm (range, 20–653 ppm), and 48 ppm (range, 
45–1,102 ppm) in the years 1979, 1980, 1983, 1993, 1996, and 1997, respectively (Black et al. 2001).”  

As described by ATSDR, FDA has also tested numerous personal care products and cosmetics:36 

“In an FDA survey of cosmetic finished products in the United States, the average concentrations of 1,4-
dioxane were reported to be 50 ppm (range, 2–279 ppm), 19 ppm (range, 2–36 ppm), and 2 ppm (range, 
1–8 ppm) for the years 1981, 1982, and 1983, respectively (Black et al. 2001). After a 10-year break, FDA 
resumed its surveys of cosmetic finished products in 1992. The number of products analyzed for 1,4-
dioxane between 1992 and 1997 totaled 99. Since 1994, the focus was on children’s shampoos and 

https://www.ewg.org/release/ewg-surveys-personal-care-product-companies-about-14-dioxane
https://www.ewg.org/release/ewg-surveys-personal-care-product-companies-about-14-dioxane
https://www.ewg.org/enviroblog/2017/07/hundreds-kids-cosmetics-products-may-contain-hidden-carcinogen
https://www.ewg.org/news/news-releases/2007/02/08/ewg-research-shows-22-percent-all-cosmetics-may-be-contaminated-cancer
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bubble baths, which are typically formulated with ethoxylated raw materials. FDA observed that the 
previous downward trend in the levels of 1,4-dioxane in products in the late 1980s was no longer 
evident in the 1990s. The average concentrations of 1,4-dioxane in cosmetic finished products were 
reported to be 41 ppm (range, 5–141 ppm), 79 ppm (range, 50–112 ppm), 45 ppm (range, 20–107 ppm), 
74 ppm (range, 42–90 ppm), 14 ppm (range, 6–34 ppm), and 19 ppm (range, 6–34 ppm) in the years 
1992, 1993, 1994, 1995, 1996, and 1997, respectively (Black et al. 2001).”  

More recently, extensive testing of personal care products and cosmetics has been conducted by the Campaign 
for Safe Cosmetics (2007). According to ATSDR,37 the Center reported --   

“that the levels of 1,4-dioxane in cosmetic products that were tested were slightly lower than in the 
survey conducted by the FDA in the 1990s. The levels of 1,4-dioxane in these products ranged from 1.5 
to 12 ppm in baby and children’s products and from 2 to 23 ppm in adult products. A second survey 
released in March of 2009 had similar results. Thirty-two out of 48 consumer products had detectable 
levels of 1,4-dioxane, with levels ranging from 0.27 to 35 ppm (Campaign for Safe Cosmetics 2009).” 

In 2019, further testing was reported by the Citizens’ Campaign for the  Environment. In Shopping Safe: the 2019 
Consumer Shopping Guide, the Campaign indicated that it had found 1,4-dioxane levels of 1 ppm or higher in a 
large number of baby products, body washes and gels, hand soap, men’s personal care products  and shampoos. 
Several products had levels of 1,4-dioxane above 10 ppm.38  More recently, a high percentage of body products 
and shampoos was found to have 1,4-dioxane levels above 1 ppm in testing conducted by the New York State 
Pollution Prevention Institute.39  

In sum, total intake of 1,4-dioxane from inhalation and dermal exposure to FDA-regulated cosmetics and 
personal care products is substantial and the many consumers who use these products are also users of TSCA-
regulated household cleaning and other products. If EPA ignores the contribution of this background exposure 
and bases its risk determinations solely on exposure to TSCA-regulated products, it will underestimate the true 
cancer risk to consumers.   In quantifying background exposure, EPA must factor in consumption levels for 
different subpopulations, particularly adult women, who are most highly exposed to 1,4-dioxane from personal 
care products and cosmetics.  EPA must also factor in increased exposures by low wage workers and 
communities of color, who are most highly exposed through the use of cleaning other consumer products and 
the disposal of wastes containing 1,4-dioxane in or near their neighborhoods. 

E. EPA Fails to Account for Elevated Cancer Risks to Consumers Who Are Also Exposed to 1,4-Dioxane in
the Workplace

Consumers exposed to 1,4-dioxane in their places of employment are at greater risk than the general population 
because their exposure is from two different sources. The supplement makes no effort to evaluate the 
aggregate exposure – and elevated risk -- from concurrent workplace and consumer pathways. However, 
individuals who receive 1,4-dioxane from both sources are clearly PESSs under TSCA by virtue of their elevated 
exposure and, for this reason,  the higher risks they face must be separately addressed in EPA’s evaluation.  

Thus, the SACC has strongly recommended that EPA combine consumer and workplace pathways so that risks to 
this highly exposed segment of the population are not underestimated. For example, the SACC report on the 1-
BP draft evaluation states that:  

https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5df157d77894063402af288c/1576097757857/FINAL319_+The+2019+Consumer+Shopping+Guide+.pdf
https://static1.squarespace.com/static/5b72eb5b8ab7222baffc8dbb/t/5df157d77894063402af288c/1576097757857/FINAL319_+The+2019+Consumer+Shopping+Guide+.pdf
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“The Committee found that the draft risk evaluation failed to consider cumulative or aggregate 
exposures.  It was pointed out that a worker who is occupationally exposed may also be exposed 
through other conditions of use in the home.  Yet, these exposures are decoupled in the draft risk 
evaluation.”40       

Similarly,  the SACC report on the PCE evaluation “recommended that the EPA consider aggregate and 
cumulative exposure across inhalation and dermal routes of exposure [and] in work and out of work 
exposures”41 and faulted the Agency for failing to “consider that these workers have other exposures from air, 
water, and consumer use.”42  
 
The subpopulation with concurrent workplace and consumer exposure to 1,4-dioxane is a large one. It includes 
not only workers engaged in intentional production and processing activities but those who manufacture  
ethoxylated raw materials containing 1,4-dioxane byproducts43 or use these raw materials to formulate 
household cleaning and personal care products and cosmetics. Moreover, many cleaning products containing 
1,4-dioxane have commercial and industrial applications and are used by workers at a wide range of facilities, 
including offices, hotels, restaurants, laundromats, stores, warehouses, and factories. These groups of workers 
are highly likely to also use one or more products containing 1,4-dioxane in their homes, adding to exposure and 
risk from workplace activities. 

The exclusion of consumers with concurrent workplace exposure is another example of EPA’s flawed and 
unprotective risk determination for 1,4-dioxane-containing consumer products. EPA must expand its analysis to 
account for the higher levels of exposure and risk of this PESS.      

In sum, if EPA corrects its analysis  to properly account for total exposure to 1,4-dioxane in consumer products, 
consumers in general – and PESSs in particular – would likely have cancer risks in excess of the 1 x 10-6  EPA 
benchmark for unreasonable risk to the general population.44   

III. Risks to Consumers Cannot be Adequately Addressed Without Considering Environmental 
Pathways of Exposure  

EPA’s evaluation of risks from 1,4-dioxane in household cleaning and other products is also incomplete because 
it continues to ignore the contribution of air pollution and contamination of  drinking water and groundwater to 
total consumer exposure.  

A. The Exclusion of Environmental Releases from the 1.4-dioxane Risk Evaluation is Contrary to TSCA and 
Has Been Strongly Criticized by the SACC  

EPA excluded environmental sources of 1,4-dioxane from its initial draft evaluation on the rationale “that other 
environmental statutes administered by EPA adequately assess and effectively manage these exposures.”45 In 
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our comments on the draft evaluation, we demonstrated that this approach is legally flawed because TSCA was 
clearly intended to provide for a comprehensive examination of risks from all pathways, including those subject 
to media-specific environmental laws. We also emphasized that EPA’s exclusion of  environmental pathways of 
exposure ignored the significance of these pathways for 1,4-dioxane and resulted in significant understatement 
of its risks to health because of the failure to account for all sources of exposure.  

In its report on the 1,4-dioxane draft evaluation, the SACC voiced similar concerns:46  

“Exposure scenarios that include consumers are important given the known presence of 1,4-Dioxane in 
plastics, other commercially available products, surface water, drinking water, groundwater, and in 
sediments. The Committee also had concerns that the omission of these multiple routes of exposure 
puts workers who inhale or ingest 1,4-Dioxane outside the workplace at even greater risk.” 

The SACC added that:47   

“The Committee discussed that if each program office of the EPA says others are assessing the risks and 
thus not including them in their assessment, the U.S. public will be left with no overall IRIS assessment 
of risks. If risks have been assessed by other program offices of EPA then the Agency should present 
them as part of the underlying data to support this TSCA Evaluation—if not, the Agency must gather the 
data for an assessment or include an assessment based on the assumption of near-worst-case 
exposures.” 

The SACC underscored that “[g]eneral human population and biota exposure must be assessed for inhalation, 
ingestion, and dermal routes [and that] [d]ifferent sub-populations may have different extents of exposure, but 
each route must be assessed.”48  EPA’s narrower approach, it said, “strayed from basic risk assessment 
principles by omitting well known exposure routes such as water consumption by all occupationally and non-
occupationally-exposed humans as well as similar exposures to other biological receptors.”49  

The SACC also emphasized that:50 

“Several Committee members noted a concern on the exclusion of the general population and 
susceptible populations from the Problem Formulation under the assumption that other regulations 
(e.g., Clean Water Act, Clean Air Act, Safe Drinking Water Act) cover the pathways and noted this is 
counter to the state-of-the-art practice for risk assessment. Several committee members also observed 
that failure to assess 1,4-Dioxane exposure in the general population may leave substantial portions of 
the population at risk. This is particularly concerning for drinking water.” 

The SACC review of the 1-BP draft risk evaluation similarly took EPA to task for failing to consider air emissions 
and other environmental releases: 51  

“The lack of consideration for general population exposures excludes a vast extent of the US population 
(workers, consumers, school children, and other populations) who are exposed to 1-BP, perhaps on a 
daily basis. The lack of consideration of the general population exposure is concerning given the strong 
evidence of widespread exposure to a chemical that may be 1-BP based (from biomonitoring data).” 
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The SACC report for the methylene chloride evaluation raised similar concerns:52  

“Several Committee members expressed concern that large quantities of methylene chloride are 
volatilized to ambient air from diverse and disperse uses and that there is no COU that provides a basis 
for setting any limit on these emissions. While EPA asserts that the Clean Air Act (CAA) can be used to 
control these emissions, Committee members thought the CAA would address only a fraction of total 
emissions, i.e. only from Major Sources as defined by the 1990 CAA Amendments.” 

The SACC expressed concern that “readers of this Evaluation receive a partial picture of risks, finding for 
example, that recycling and proper disposal present the only environmental hazards under TSCA” and that “this 
incomplete picture of risks may be used to promote improper releases and disposal of methylene chloride.”53 

The SACC report for PCE reiterated these concerns, emphasizing that    

“not considering all sources of PCE exposure results in an incomplete picture of exposures and 
subsequent underestimation of PCE exposures to occupational workers and consumers. Occupational 
workers, ONUs and consumers are exposed to the same population sources of PCE such as that in 
community drinking water and ambient air, in addition to their manufacturing, processing or product 
use exposures. The Committee continues to question the justification for this exclusion used by the 
Agency, namely that other statutes adequately assess and effectively manage these exposures, without 
further details or supporting information.”54 

The SACC specifically recommended that  “PCE exposures that the general population experience, such as from 
drinking water, should be estimated and used to better estimate consumers’ total exposure”55  

However, in the face of strong and repeated SACC concerns, the supplement continues to ignore exposure to 
1,4-dioxane from air emissions, drinking water and groundwater. As EPA admits, it “did not evaluate 
unreasonable risk to the general population from ambient air, drinking water, and sediment pathways for any 
conditions of use in this risk evaluation, and the draft unreasonable risk determinations do not account for 
exposures to the general population from ambient air, drinking water, and sediment pathways.”56  

As discussed below, EPA’s failure to consider these significant contributors to exposure violates TSCA and results 
in an assessment of risks to consumers that is incomplete and under-protective.  

B. 1,4-Dioxane Is Pervasive in Outdoor and Indoor Air    

ATSDR identifies “inhalation of 1,4-dioxane in air” as among “[t]he primary routes of human exposure to 1,4-
dioxane for the general population.”57 It summarizes measurements of 1,4-dioxane in ambient air as follows:58 

“In 1984, the concentration of 1,4-dioxane ranged from 0.1–0.4 μg/m3 in ambient air sampled from the 
United States. No information was provided in this source on the locations where the air sampling 
occurred (EC 2002). In the early to mid 1980s, the mean ambient levels of 1,4-dioxane in outdoor air was 
measured as part of the VOC National Ambient Database in the United States (Shah and Singh 1988). 
The mean concentration of 1,4-dioxane was 0.107 ppbv or 0.385 μg/m3 (n=617; median, 0.000 ppbv). 
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1,4-Dioxane was detected in outdoor air samples from the United States between 1981 and 1984 
(detection limit unspecified). In the winter of 1984, 1,4-dioxane was detected in 67% of outdoor air 
samples from Los Angeles communities (n=25) at a median concentration of 0.27 μg/m3. In the summer 
of 1984, 1,4-dioxane was detected in 22% of outdoor air samples from Los Angeles communities (n=23) 
at a median concentration of 0.02 μg/m3. In the summer of 1984, 1,4-dioxane was detected in 20% of 
outdoor air samples from Antioch/West Pittsburg, California (n=10) at a median concentration of 0.03 
μg/m3 (Pellizzari et al. 1986). Between 1979 and 1984, the mean concentration of 1,4-dioxane in 
ambient air was 0.44 μg/m3 (range, 0–30 μg/m3; detected in 187 of 533 samples) in samples collected 
from 12 unspecified urban/suburban locations in the United States (EPA 1993).” 

ATSDR’s summary highlights ambient air levels of 1,4-dioxane near industrial sources as follows:59   

“In the summer of 1981 (July 6–August 16), the geometric mean concentrations of 1,4-dioxane in air 
near three industrialized urban areas (i.e., Newark, Elizabeth, and Camden, New Jersey) of the United 
States were 0.01 (21 of 38 samples positive), 0.02 (15 of 38 samples positive), and 0.005 μg/m3 (21 of35 
samples positive), respectively (Harkov et al. 1983). The three same sites were also sampled from 
January 18–February 26, 1982. The geometric means of these samples ranged from 0 to 0.01 μg/m3; 
20% of samples were positive, with a maximum value of 5.31 μg/m3 EC 2002). In 1983, near the Kramer 
Landfill in New Jersey, sampled ambient air contained 1,4-dioxane at a geometric mean concentration of 
0.01 ppbv or 0.4 μg/m3 (maximum, 0.09 ppbv or 0.3 μg/m3). In 1982, at an urban/industrial site in 
Newark, New Jersey, ambient air contained 1,4-dioxane at a geometric mean concentration of 0.01 
ppbv, or 0.4 μg/m3 (n=26; maximum, 1.45 ppbv or 5.22 μg/m3). At various landfills in the United States, 
the concentration of 1,4-dioxane in landfill gas was reported to be 0.62 μg/m3 and 0.33 g/m3 2)." 

For comparison, the IRIS IUR for 1,4-dioxane is 5.0 × 10-6.60 This translates into a 1 X 10-6 cancer risk at 0.2 
μg/m3-- an ambient air concentration in the range of many of the monitored levels reported by ATSDR.  

1,4-dioxane has also been consistently found in indoor air, as summarized by ATSDR as follows:61 

“In the early to mid 1980s, the mean ambient levels of 1,4-dioxane in indoor air was measured as part of 
the VOC National Ambient Database in the United States (Shah and Singh 1988). The mean 
concentration of 1,4-dioxane in indoor air was 1.029 ppbv, or 3.704 μg/m3 (n=585; median, 0.000 ppbv). 
1,4-Dioxane was detected in indoor air samples from the United States between 1981 and 1984 
(detection limit unspecified). In the winter of 1984, 1,4-dioxane was detected in 64% of indoor air 
samples from Los Angeles communities (n=25) at a median concentration of 0.26 μg/m3. In the summer 
of 1984, 

1,4-dioxane was detected in 17% of indoor air samples from Los Angeles communities (n=23) at a 
median concentration of 0.02 μg/m3. In the summer of 1984, 1,4-dioxane was detected in 10% of indoor 
air samples from Antioch/West Pittsburg, California (n=10) at a median concentration of 0.07 μg/m3 
(Pellizzari et al. 1986). In a multi-national survey taken between 1978 and 1990, mean 1,4-dioxane levels 
were 11 μg/m3 in indoor air samples taken from buildings (i.e., schools and offices) with reported 
unspecified complaints among the occupants (Brown et al. 1994). In June of 1990, 125 households in 
Woodland, California were monitored for a variety of toxic air contaminants. Approximately 21% of the 
indoor samples collected contained measurable amounts of 1,4-dioxane. The average concentration of 

https://cfpub.epa.gov/ncea/iris2/chemicalLanding.cfm?substance_nmbr=326
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1,4-dioxane was below the quantifiable limit of 0.11 μg/m3, and the measurements ranged from below 
the quantifiable limit to 140 μg/m3 1997).” 

These findings demonstrate the prevalence of background concentrations of 1,4-dioxane in the indoor  
environment – in some cases at levels that exceed EPA’s cancer risk benchmark. As with other volatile 
substances like TCE and PCE, 1,4-dioxane’s widespread presence in indoor air is evidence of chronic exposure by 
consumers and adds to the dermal and inhalation exposures resulting from consumer product use.   

C. Millions of Consumers Who Use 1,4-Dioxane-Containing Products  Also Have Oral, Inhalation and 
Dermal Exposure from Contaminated Drinking Water  

EPA’s exclusion of drinking water pathways of exposure from its initial draft evaluation was poorly received by 
many stakeholders and the SACC because it ignored a major contributor to consumer exposure and risk. As 
several of our groups emphasized in their comments, 1,4-dioxane contamination of surface water and 
groundwater has resulted in elevated levels in drinking water in many regions of the US, drawing  considerable 
attention from local communities and state regulators. By continuing to omit contaminated drinking water from 
the evaluation, the supplement fails to account for a source of exposure that contributes to total consumer 
intake of 1,4-dioxane and greatly adds to the cancer risk from use of consumer products.  Including drinking 
water in the evaluation would require EPA to add ingestion to inhalation and dermal routes of exposure; the 
draft risk evaluation and supplement do not account for this exposure pathway.   

1. 1,4-Dioxane Contamination of Drinking Water Is a National Concern Affecting 90 Million Americans   

Concern about the presence of 1,4 dioxane in drinking water was sparked by the results of EPA’s Third 
Unregulated Contaminant Monitoring Rule (UCMR3), which sampled almost 5000 US public water systems 
(PWSs), each serving more than 10,000 people, between 2013 and 2015.62 1,4-dioxane was detected above the 
reporting limit of 0.07 mg/L in 21 percent of PWSs. According to EWG,  these PWSs provide “water supplies for 
nearly 90 million Americans in 45 states.”63 In addition, as the chart below shows,64 1,4-dioxane levels were 
above 0.35 mg/L in at least one sample from 6.9 percent of PWSs, serving a total  of 29.4 million customers in 37 
states. States with the most people exposed to 1,4-dioxane above 0.35 mg/L were California, with 2.5 million 
people exposed; North Carolina, with 1.2 million; and New York, with 700,000. 

http://refhub.elsevier.com/S2468-5844(18)30048-5/sref1
http://refhub.elsevier.com/S2468-5844(18)30048-5/sref1
http://refhub.elsevier.com/S2468-5844(18)30048-5/sref1
http://refhub.elsevier.com/S2468-5844(18)30048-5/sref1
http://refhub.elsevier.com/S2468-5844(18)30048-5/sref1
http://refhub.elsevier.com/S2468-5844(18)30048-5/sref1
https://www.ewg.org/research/hidden-carcinogen-taints-tap-water-consumer-products-nationwide
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According to the EPA drinking water program, 1,4-dioxane levels of 0.35 mg/L  (or 1 ppb) represent “the amount 
of 1,4-dioxane expected to cause no more than one additional case of cancer in 1 million people who drink and 
bathe with the water over a lifetime.”65 Several states have included this cancer risk threshold in their drinking 
water guidelines.  

The UCMR3-based  estimates understate the number of people consuming 1,4-dioxane in drinking water at 
levels of health concern because medium and small water systems may not test regularly for 1,4-dioxane and 
private wells are not required to test at all. As with other volatile compounds like TCE and PCE, water from 
municipal systems and private wells is not only ingested but used for bathing and showering, which result in 
inhalation and dermal exposure.  

2. Elevated Levels of 1,4-Dioxane In Drinking Water Is a Serious Health Concern in Eastern North Carolina  

Several of the signatories to these comments represent communities in North Carolina suffering from 1,4-
dioxane drinking water contamination.  According to EWG, 8 utilities from diverse locations in the state have 
reported 1,4-dioxane levels between 2.02 and 5.83 ppb.66 In addition, 7 of the 20 highest 1,4-dioxane 
concentrations in the UCMR3 database were measured in drinking water sourced from the Cape Fear River and 
its tributaries (up to 13.3 μg/L). 67 

https://cdn3.ewg.org/sites/default/files/u352/EWG_1%2C4-D_Table1_C03.pdf?_ga=2.82764254.910251039.1607558359-146002039.1582228418
https://cdn3.ewg.org/sites/default/files/u352/EWG_1%2C4-D_Table1_C03.pdf?_ga=2.82764254.910251039.1607558359-146002039.1582228418
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69  Yale Presentation at 7 

More recently, researchers at North Carolina State University conducted sampling for 1,4-dioxane at three 
drinking water treatment plants in the CFRB. Daily composite raw and finished water samples were analyzed and 
collected over a period of 2 months. Results were as follows:68  

“Raw and treated water 1,4-dioxane concentrations exceeded the NC stream water quality standard and 
the one in a million cancer risk level at all the three studied DWTPs (Figure 12). The average 
concentration for raw water in DWTP A (Figure 12a), treating Haw River water, was 8.8 μg/L (25 times 
the NC stream water quality standard and the 10-6 excess cancer risk level), whereas the maximum 
concentration was 36 μg/L. For the same DWTP the average finished water concentration was 8.7 μg/L 
(25 times the NC stream water quality standard and the 10-6 excess cancer risk level) and the maximum 
concentration was 31 μg/L. 

Results for the DWTP B (Figure 12b), located on the CFR further downstream, show an average 1,4-
dioxane concentration for raw water of 2.8 μg/L (7 times the NC stream water quality standard and the 
10-6 excess cancer risk level) and a maximum raw water concentration of 10.2 μg/L. In the finished water 
the average 1,4-dioxane concentration was 2.6 μg/L (7 times the NC stream water quality standard and 
the 10-6 excess cancer risk level) and the maximum concentration was 9.8 μg/L. 

Composite sampling results for DWTP C, located near the mouth of the CFR, are summarized in 
Figure 12c. This DWTP employs raw and settled water ozonation. The average raw water 1,4- dioxane 
concentration was 3.8 μg/L, and the maximum was 7.7 μg/L. The average 1,4-dioxane 
concentration in finished water was 1.2 μg/L and the maximum 2.1 μg/L.” 
 

Unpublished data from the same researchers report the highest 1,4-dioxane levels measured at a water utility in 
North Carolina: 69 
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70 Department of Toxic Substances Control, Safer Products and Workplaces Program, California Environmental Protection 
Agency, 1,4-Dioxane in Personal Care and Cleaning Products, May 23, 2019 at 3-4. 
71 Id.  
72 Supplement at 5.  
73 ATSDR at 172-173.  

The maximum concentrations reported – 114 and 107 ug/L – are nearly 300 times greater than EPA’s  one in a 
million cancer risk level, presenting a significant public health concern.  

3. Users of Contaminated Drinking Water are PESSs that Must be Protected Under TSCA 

The millions of users of contaminated drinking water in Eastern North Carolina and similar “hot spots” in other 
states comprise PESSs because their exposure is a function of both drinking water consumption and use of 
consumer products and therefore is greater than exposure by the general population. Moreover, individuals 
consuming contaminated water may be subject to other stressors or have conditions that increase their 
susceptibility to 1,4-dioxane’s health effects.  According to the California Department of Toxic Substances 
Control (DTSC),70 “combined exposure from product use and drinking water . . .  is of particular concern for 
children and those with liver disease, who may be more sensitive to exposure to 1,4-dioxane than the general 
population.” In addition, “[e]nvironmental justice communities, which are already subject to socioeconomic and 
health stressors and other types of pollution may be particularly impacted by the additional exposure to 1,4-
dioxane from consumer products.” DTSC’s mapping of the overlap between these communities and drinking 
water contamination also shows that 1,4-dioxane “in [drinking water] in some of these communities exceeds 
levels of concern.” 71  

 EPA is required under TSCA to make unreasonable risk determinations for these highly exposed and susceptible 
subpopulations. Since drinking water levels in many communities are well in excess of the concentrations 
deemed by EPA and state regulators to pose a 1 in 1 million cancer risk, the combined exposure from drinking 
water and consumer product pathways in these communities is likely well above EPA’s unreasonable risk 
benchmark for carcinogenicity.  

Despite the skepticism of SACC and many stakeholders, the supplement continues to assert that TSCA should 
not  apply “when other EPA offices have expertise and experience to address specific environmental media” and 
that excluding drinking water from TSCA risk evaluations is necessary to “avoid duplicating efforts taken 
pursuant to other Agency programs.”72 In fact, as commenters earlier emphasized, 1,4-dioxane is NOT being 
“addressed” under the SDWA. EPA has not promulgated a National Primary Drinking Water regulation for 1,4-
dioxane and has no plans to do so. Moreover, given the virtual absence of standard-setting activity in the 
national drinking water program, there is little prospect that 1,4-dioxane in drinking water will be regulated by 
EPA for the foreseeable future. Thus, if drinking water sources of exposure are not included in the ongoing TSCA 
risk evaluation, the risks they present will likely never be identified, evaluated, and reduced. In short, even if EPA 
is correct that TSCA is a “gap-filling” statute, addressing drinking water contamination in risk evaluations would 
in fact fill a serious “gap” in regulatory protection.  To ignore this gap would violate the spirit and letter of TSCA. 

D. Groundwater Contamination 

Groundwater contamination from 1,4-dioxane is a longstanding concern and has resulted from a variety of 
sources, including waste disposal, leakage from septic tanks and underground storage tanks and releases from 
manufacturing and processing sites.  

ATSDR has summarized groundwater monitoring results for 1,4-dioxane as follows:73 
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75 Id. at 160.  

“1,4-Dioxane was determined at 1.1–109 μg/L in contaminated groundwater in California (Draper et al. 
2000). Extensive groundwater contamination (<0.01–220 mg/L or <10–220,000 μg/L) with more limited 
surface water contamination (<0.01–0.29 mg/L or <10–290 μg/L) resulted from treatment of industrial 
waste water in an unlined oxidation lagoon in Ann Arbor, Michigan (DeRosa et al. 1996). Current levels 
of 1,4-dioxane were about 1 μg/L in eight groundwater wells located in the vicinity of this site. However, 
the number of non-detects was not provided in this source (Michigan DEQ 2004). 1,4-Dioxane was 
discovered in groundwater at more than 250 ppm (mg/L) at a San Jose, California solvent recycling 
facility in 1998. In a survey of TCA release sites in California, it was found that 1,4-dioxane was present in 
a majority of these sites (concentrations unspecified) (Mohr 2004). At the Stanford Linear Accelerator 
Center (SLAC) in Menlo Park, California, the occurrence of 1,4-dioxane in groundwater is closely 
associated with TCA and its abiotic degradation product, 1,1-dichloroethane. It was found at this 
location at a maximum concentration of 7,300 ppb (Mohr 2004). .  . In groundwater beneath a landfill, 
the concentration of 1,4-dioxane was 500 μg/L at a site in Canada sampled in 1982 (EC 2002). 
Groundwater samples obtained from an abandoned waste-oil refinery near Westville, Indiana contained 
1,4-dioxane at levels ranging from approximately 3 to 31,000 μg/L (USGS 2002).” 

ATSDR also reports the presence of 1,4-dioxane in groundwater at numerous Superfund sites and in landfill 
leachate at numerous waste disposal facilities.74 The distribution of 1,4-dioxane at Superfund sites nationally is 
as follows:75 

 

Figure 6-1. Frequency of NPL Sites with 1,4-Dioxane Contamination 

 
 

1,4-dioxane contamination of groundwater is considered a major source of drinking water contamination in “hot 
spots” such as Long Island, New York and Southern California and, according to UCMR3 data, “groundwater-
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76 Amie C. McElroy, Michael R. Hyman and Detlef R. U. Knappe,  1,4-Dioxane in drinking water: emerging for 40 years and 
still unregulated - ScienceDirect (doi.org), Current Opinion in Environmental Science & Health, Volume 7, February 2019, 
Pages 117-125 (McElroy et al. 
77 Id.  
78 https://www.citizenscampaign.org/14dioxane. 
79 Supplement at 6.  

derived drinking water is more likely to exceed the reference concentration of 0.35 mg/L than drinking water 
derived from surface water.”76 McElroy et al describe the sources of groundwater contamination as follows:77 

“In particular, 1,4-dioxane use was linked to the stabilization of the solvent TCA, an ozone-depleting 
substance when released to the atmo- sphere. Since the beginning of 1996, the use of TCA is banned by 
the Montreal Protocol [11] and 1,4-dioxane introduction into subsurface environments has decreased as 
a result [1]. Because of its use as a solvent stabilizer, 1,4-dioxane is commonly detected together with 
chlorinated solvents, such as TCA, TCE, and 1,1- DCE [17,21]. However, sources of 1,4-dioxane can be 
distinct from those of chlorinated solvents, as suggested by results of a recent groundwater survey along 
the mouth of the Llobregat River near Barcelona [20]. For example, landfill leachate [17], detergent 
manufacturing plants [17], and metal manufacturing/ chrome plating plants (with co-occurrence of 
Cr(VI) [23]) can be sources of 1,4-dioxane [17]. Thus, it is important to recognize that 1,4-dioxane 
contamination of groundwater can originate from a wide range of sources.” 

The Citizens Campaign for the Environment in Long Island, New York notes that:78   

“Groundwater plumes that contain the chemical Trichloroethane (TCA) are very likely to also contain 
1,4-dioxane. According to Newsday's database of Long Island Superfund sites, there are at least 50 sites 
that are known to contain TCA, meaning there is a high probability they also contain 1,4-dioxane. 1,4-
Dioxane does not easily degrade or break down in the environment and is highly mobile in soil and 
groundwater.” 

The Campaign explains that down the drain releases of consumer products “carry 1,4-dioxane directly into our 
groundwater through over 500,000 septic tanks and cesspools across Long Island. That groundwater eventually 
either flows outward into our surface waters or downward into our aquifers, which is the sole-source of Long 
Island's drinking water.”   

Although contaminated groundwater may be addressed at individual sites, EPA has no comprehensive program 
under the SDWA to evaluate and remediate the overall impact of 1,4-dioxane in groundwater on drinking water 
contamination. TSCA can thus play a critical role in understanding the contribution of groundwater pathways, 
along with products and surface water discharges, to total human exposure and risk.    

 IV. EPA’s Evaluation of the Human Health Impacts of Surface Water Discharges Is Based on an 
Extremely Small Sample of Dischargers and Fails to Examine the Impacts of Discharges on 
Drinking Water 

The supplement compiles data on source water discharges by several industrial facilities and uses these data to 
estimate surface water concentrations of 1,4-dioxane at the point of discharge to water bodies. It then evaluates 
the health effects of human exposures via oral and dermal routes from recreational swimming in ambient water. 
Based on the incidental nature of such exposures, EPA only focuses on only acute exposures and risks. The 
conclusion of its analysis is that there is “no unreasonable risk to the general population from all conditions of 
use.”79  

https://doi.org/10.1016/j.coesh.2019.01.003
https://doi.org/10.1016/j.coesh.2019.01.003
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80 Id at 26.  
81 Supplement at 26. While recognizing that human health risks due to catching contaminated fish are also within the ambit 
of water quality criteria, EPA concludes that “exposures to the general population via fish ingestion are not expected” 
because 1,4-dioxane is not accumulative. However, the supplement documents a bioconcentration factor (BCF) of 0.9, 
resulting in tissue levels nearly equivalent to the water concentration. Thus, even though 1,4-dioxane is not accumulative 
up the food chain, fish tissue concentrations may still pose a risk to consumers. 
82 www.epa.gov/wqc/methodology-deriving-ambient-water-quality-criteria-protection-human-health-2000-documents 
83 https://www.ewg.org/research/hidden-carcinogen-taints-tap-water-consumer-products-nationwide.  
84 DTSC, 1,4-Dioxane in Personal Care and Cleaning Products Public Meeting,  June 28, 2019. https://dtsc.ca.gov/wp-
content/uploads/sites/31/2019/07/DTSC-Presentation.pdf. 
85 https://www.citizenscampaign.org/14dioxane.  

As discussed below, EPA’s analysis is incomplete and flawed and ignores the most important aspect of surface 
water discharges of 1,4-dioxane -- their impact on human health due to their link to drinking water 
contamination.    

A. EPA’s Legal Justification for Including Surface Water Discharges in the Supplement Conflicts with
Its Rationale for Excluding Drinking Water Contamination

EPA’s initial draft evaluation did not examine the human health implications of surface water discharges. It has 
now reversed course and conducted this analysis because “1,4-Dioxane does not currently have established 
water quality criteria to protect human health under the CWA Section 304(a).”80 This is a curious rationale 
because EPA has previously maintained that the potential application of another environmental law to an 
exposure pathway is sufficient to exclude it from evaluation under TSCA, regardless of whether it is actually 
being regulated under the other law.  Indeed, EPA continues to exclude 1,4-dioxane in drinking water from its 
evaluation because it is theoretically subject to the SDWA even though it is not now regulated and there is little 
prospect of future regulation. How EPA can point to the absence of regulation under the CWA to justify 
addressing surface water under TSCA while excluding unregulated drinking water contamination is inexplicable. 

B. EPA’s Analysis of Surface Water Discharges Is Too Narrow to Satisfy the CWA and TSCA

Even accepting EPA’s rationale, its analysis of surface water discharges is inadequate to achieve the purposes of 
water quality criteria under the CWA or to satisfy the requirements of TSCA.   

EPA inaccurately describes water quality criteria as being designed to protect swimmers and eaters of fish.81  In 
fact, EPA publishes separate recreational water quality criteria to protect swimmers. Its human health criteria 
under the CWA are designed to protect users of surface waters for drinking water consumption; the 
methodology they are based on embodies the source water protection principle that dischargers to surface 
water should pay for pollution control rather than downstream POTWs, water utilities or drinking water 
consumers. 82 

Surface water discharges of 1,4-dioxane impact human health because they are an important contributor to 
drinking water contamination.   According to EWG, “1,4-Dioxane in drinking water sources can come from 
wastewater discharges, toxic waste and Superfund sites, as well as industrial facilities where plastics and 
solvents have been manufactured or used.”83 “Down the drain” discharges of personal care and cleaning 
products contaminated with 1,4-dioxane also contribute to groundwater and drinking water contamination 
because the chemical is not removed by most standard wastewater treatment systems and therefore is released 
to water bodies in their effluent.84  For example, according to the Citizens Campaign for the Environment, “The 
elevated levels found in many laundry detergents make laundromats a potential point-source of contamination 
for 1,4-dioxane.”85  

http://www.epa.gov/wqc/methodology-deriving-ambient-water-quality-criteria-protection-human-health-2000-documents
https://www.ewg.org/research/hidden-carcinogen-taints-tap-water-consumer-products-nationwide
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/DTSC-Presentation.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/07/DTSC-Presentation.pdf
https://www.citizenscampaign.org/14dioxane
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86 DTSC June 28. 2019 Presentation at 9.  
87 Supplement at 20. EPA also explains that the releases it modeled were based on engineering site-specific estimates from 
DMR and TRI reporting databases and “may not capture releases from certain facilities not meeting  
reporting thresholds.”  Id. at 30 
88 McElroy et al. As the authors note: 

“One important shortcoming of the Chemical Data Reporting and TRI databases consider the generation and 
release of 1,4-dioxane as a manufacturing by-product. 1,4-Dioxane is generated as a by-product in manufacturing 
processes involving ethylene oxide, such as the production of surfactants used in detergents and shampoos, and 
the production of polymers, such as polyester and polyethylene terephthalate.”  

89 Id. 
90 Supplement at 19. 

DTSC has depicted the different contributors to 1,4-dioxane exposure as follows:86 

EPA’s supplement presents an incomplete picture of 1,4-dioxane releases to surface water because it overlooks 
the many pathways by which it enters water bodies and the resulting contamination of drinking water sources. 

C. EPA Ignores A Large Universe of Surface Water Discharges

EPA’s evaluation of surface water impacts of 1,4-dioxane discharges is based on only 24 sources, comprising 
mainly chemical, pharmaceutical and pesticide manufacturers, that EPA admits are “likely not representative of 
all the releases in the U.S. for 2018.”87 The 24 sources do not include manufacturers of ethoxylated raw 
materials or finished cleaning products, personal care products or cosmetics formulated from these raw 
materials. Surface water discharges from these operations would likely include 1,4-dioxane since it is a 
byproduct of the production of ethoxylated substances.88 According McElroy et al, “from a source water 
protection perspective, it is important, therefore, to identify not only facilities that manufacture, process, 
and/or use 1,4-dioxane but also those that generate 1,4-dioxane as a by-product.”89 

In addition, the supplement identifies several additional groups of 1,4-dioxane dischargers, representing over 
1.6 million facilities:90   

 Discharge Category  Number of Facilities 
Functional Fluids (Open-System) 89,000 
Laboratory Chemicals 6,844 
Film Cement 211 
Spray Foam Application 1,553,559 
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91 EPA discounts these studies on a variety of grounds, including that the “modeled surface water concentration ranges 
obtained from E-FAST 824 modeling (2.63E-03 - 5.09E+03 µg/L) encompass the full range of the surface water monitoring 
data.” Supplement at 32. However, any suggestion that EPA’s modeling estimates of 1,4-dioxane concentrations in surface 
water are consistent with the measured levels in North Carolina is extremely misleading. The EPA estimates are intended to 
represent ambient water levels from a single site at the point of discharge. They do not account for the impact of multiple 
sources discharging into the same water body and are not adjusted to reflect the potential for downstream transport and 
dilution. By contrast, the two North Carolina studies measured 1-4 dioxane levels at multiple locations downstream from 
discharging sites and necessarily accounted for all dischargers to the CFRB and for transport and dilution. That the 
monitored levels after dilution were within the range of EPA modeling estimates without dilution confirms that EPA’s 
analysis failed to account for the numerous discharge sources impacting surface water quality for a large river system and 
provides no basis for determining surface water loadings on a river or basin-wide basis.  

92 SACC Report at 44.  
93 Mei Sun,, Catalina Lopez-Velandia, and Detlef R. U. Knappe,  Determination of 1,4-Dioxane in the Cape Fear River 
Watershed by Heated Purge-and-Trap Preconcentration and Gas Chromatography−Mass Spectrometry Environ. Sci. 
Technol. 2016, 50, 2246−2254, https://pubs.acs.org/doi/10.1021/acs.est.5b05875 

Printing Inks (3D) 10,767 
Dry Film Lubricant 8 
Disposal 14 

 EPA estimates the number of release days per year for these dischargers and calculates representative 
discharge levels but makes no attempt to estimate the resulting surface water concentrations attributable to 
each discharger. This is a significant limitation because the large universe of discharging facilities likely has 
significant  cumulative water quality impacts that are broadly distributed geographically. Had EPA’s analysis 
accounted for all of the numerous industrial point-sources of 1,4-dioxane, its modeling of ambient water levels 
would necessarily have reflected the impact of multiple discharges on specific water bodies. This would be a 
more realistic scenario than modeling the surface water impact of individual dischargers standing alone, the 
approach EPA uses in the supplement.  

The supplement also ignores “down the drain” releases of 1,4-dioxane following the use of cleaning products, 
personal care products and cosmetics. These releases occur in tens of millions of homes on a daily basis as well 
as in numerous workplaces where industrial and commercial cleaning products are used. Along with other 
domestic waste, they are generally routed through sewage systems to POTWs. However, since 1,4-dioxane is 
difficult to treat and remove, it often passes through POTWs to surface waters, where it mixes with point-source 
discharges from industrial and commercial sites and contaminates drinking water sources.    

D. Monitoring in North Carolina Demonstrates the Widespread Impact of 1,4-Dioxane Discharges on
Drinking Water Quality

Monitoring of 1,4-dioxane throughout the North Carolina CFRB illustrates the significant surface water 
contamination caused by multiple discharge activities across a large watershed.  Two studies report extensive 
monitoring results for the CFRB which demonstrate significant levels of 1,4-dioxane at several sampling 
locations.91 These studies were part of a comprehensive effort to relate surface water discharges in the CFRB to 
elevated levels of 1,4-dioxane in drinking water sourced from the Cape Fear River and its tributaries. Referring to 
the extensive North Carolina monitoring of surface water, the SACC report on the initial draft evaluation 
emphasized that  “[u]sing measured surface water concentrations is particularly important” and “recommended 
including these data in the estimates of chronic exposure and factoring these into the final risk.“92  

The first study by Sun et al, published in 2016,93 sampled drinking water, groundwater, surface water, and 
wastewater treatment plant (WWTP) effluent at several locations within the CFRB. 1,4-dioxane concentrations 
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94 NC DEQ, 1,4-Dioxane Monitoring in the Cape Fear River Basin of North Carolina An Ongoing Screening, Source 
Identification, and Abatement Verification Study,  https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/1-4-dioxane. 

ranged from <0.15 μg/L in nonimpacted surface water to 436 μg/L downstream of a WWTP discharge. In WWTP 
effluent, 1,4-dioxane concentrations varied widely, with a range of 1.3-2.7 μg/L in one community and 105-
1,405 μg/L in another. Discharges from three municipal WWTPs were primarily responsible for elevated 1,4-
dioxane concentrations in the CFRB.  The authors commented on the significance of the WWTP discharges as 
follows: 

“The impact of WWTP discharges 1−3 on downstream drinking water is substantial because all three 
discharges are located in the headwater region of the CFR basin. The CFR watershed provides water to 
more than 120 public water systems serving almost 1.5 million North Carolinians. Among them, over 1 
million live downstream of WWTP discharges 1− 3 and receive drinking water impacted by elevated 
levels of 1,4- dioxane.” 

The authors noted that “[b]ecause of the widespread existence of 1,4-dioxane in consumer products, its 
occurrence in domestic wastewater is not surprising” but the high levels seen in WWTP effluent suggest that 
“one or more industrial sources overshadowed the 1,4-dioxane contribution that can be expected from the use 
of consumer products.” 

The second study was conducted by the North Carolina Department of Environmental Quality (DEQ). 
Monitoring results for 2015 and 2016 have been published; the results for 2017-18 have not yet been 
released.94  As the DEQ report describes the key findings for 2015-16:      

“During the first year of the study, four areas of high 1,4-dioxane concentration were identified. Three of 
the four areas were located immediately downstream of domestic wastewater treatment facilities 
(WWTF), and one was further downstream of a WWTF, as well as downstream of an inactive textile 
manufacturing site and other possible legacy sources. In Year 1, these areas had maximum 
concentrations ranging from 171 to 1030 µg/L and mean concentrations from 43 to 351 µg/L. During 
Year 2, the same areas returned maximum values of 20 to 614 µg/L and means of 11 to 260 µg/L. 
Results in excess of the calculated criteria have been documented throughout the Haw, Deep, and Cape 
Fear Rivers, with the highest 1,4-dioxane values during both study years from the upper watersheds of 
the Haw and Deep Rivers.”   

The report presents 1,4-dioxane levels at different monitoring locations as follows: 
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Notably, like those reported by Sun et al, most of these measured levels in surface water were above the EPA 
and North Carolina recommended limit of 0.35 ppb for drinking water based on 1,4-dioxane’s carcinogenicity. As 
discussed above,  monitoring of drinking water sources in the CFRB in fact confirms a relationship between these 
surface water concentrations and elevated levels of 1,4-dioxane in drinking water.  

In its report, DEQ notes that “municipal water and wastewater treatment facilities are generally not equipped to 
remove 1,4-dioxane through their treatment processes.”95 Since “certain industrial processes are more likely to 
utilize 1,4-dioxane or to create it as a  by-product,” DEQ  commented that “WWTFs with such industries 
discharging to their collection system may expect to see greater loading of this contaminant in both their 
influent and effluent streams.” It emphasized that since “1,4-dioxane is not used in or created by wastewater 
treatment processes, . . . the most significant contributions were constituents of industrial waste streams that 
were passing through WWTF treatment processes with varying levels of removal efficiency prior to entering 
surface waters.”  The report underscores that “the most prudent approaches to reducing 1,4-dioxane 
concentrations in surface water and drinking water are likely to be reduction, elimination, and/or capture and 
treatment at industrial sources using or generating the compound.”96 
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97 Supplement at 58.  
98 Id., at 62-65. 
99 Initial risk evaluation for 1,4-dioxane at 137-138.  
100 EPA-630-P02-002F, A Review of the Reference Dose and Reference Concentration Processes, at 4-44 (Dec. 2002) 
https://www.epa.gov/risk/review-reference-dose-and-reference-concentration-processes-document.  (RD and RC Review). 
 

As these studies demonstrate, a proper analysis of the impacts of surface water discharges on human health 
should do what EPA’s supplement fails to do -- account for all discharges (industrial and domestic) from 
upstream sources and examine the role of these sources in causing downstream drinking water contamination. 
This analysis would provide a basis for defining the contribution of manufacturing and processing sites and 
down-the-drain releases of consumer products to 1,4-dioxane levels in drinking water and enable EPA to 
determine whether these surface water discharges present an unreasonable risk to the health of drinking water 
users. Because it does not attempt this essential analysis, the supplement is fatally flawed under TSCA.    

 V.   The Supplement Fails to Address Non-Cancer Chronic Health Risks to Consumers   

Consistent with the initial draft evaluation, the supplement recognizes that 1,4-dioxane’s human health hazards 
include serious non-cancer chronic effects demonstrated in studies of rats -- specifically systemic effects in the 
nasal cavity (respiratory metaplasia of the olfactory epithelium) and hepatocellular and renal toxicity 
(degeneration and necrosis of renal tubular cells and hepatocytes; hepatocellular mixed cell foci).97 However, 
the supplement’s evaluation of health risks to users of consumer products is limited to acute toxicity and 
carcinogenicity; it does not include chronic non-cancer effects.98   

This is a significant omission. For several worker categories, the initial draft risk evaluation estimated margins of 
exposure (MOE) for non-cancer effects below the “benchmark” MOE of 30 by both inhalation and dermal routes 
of exposure.99 It is likely that MOEs for consumers would similarly be unprotective, particularly if EPA fully 
accounts for all sources of consumer exposure as recommended above and addresses consumer subpopulations 
with elevated exposure (i.e. users of contaminated drinking water and individuals exposed at work and at home) 
that require specific protection as PESSs under TSCA.  Thus, EPA’s final evaluation must estimate chronic non-
cancer risks to consumers, taking into all pathways of exposure and subpopulations with elevated exposure 
levels. 

Moreover, when finalizing its evaluation, EPA must correct elements of its methodology that understate risks to 
both workers and consumers.  These adjustments are as follows:   

1. Increasing Uncertainty Factors to Account for Data-base Uncertainty 

EPA’s benchmark MOE for chronic effects is based on an uncertainty factor (UF) of 30.  However, it does not 
reflect the lack of data on 1,4-dioxane  for critical endpoints. EPA guidance calls for application of a UF where 
the absence of adequate data creates uncertainty in determining a chemical’s health effects:100  

“The database UF is intended to account for the potential for deriving an underprotective RfD/RfC as a 
result of an incomplete characterization of the chemical’s toxicity. In addition to identifying toxicity 
information that is lacking, review of existing data may also suggest that a lower reference value might 
result if additional data were available. Consequently, in deciding to apply this factor to account for 
deficiencies in the available data set and in identifying its magnitude, the assessor should consider both 
the data lacking and the data available for particular organ systems as well as life stages.”  

https://www.epa.gov/risk/review-reference-dose-and-reference-concentration-processes-document
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101 Initial Risk Evaluation, at 108. Remarkably, the supplement ignores the statements in the initial draft evaluation and 
claims that “ health data for all routes of exposure evaluated (i.e., dermal and inhalation) indicate that there is no increased 
susceptibility for any single group relative to the general population.” Supplement at 5.  
102 For instance, in its draft Pigment Violet 29 risk evaluation EPA used an intraspecies UF of 10 despite finding “no evidence 
of increased susceptibility for any single group relative to the general population.” Draft Risk Evaluation for  C.I. Pigment 
Violet 29 (Anthra[2,1,9-def:6,5,10-d'e'f']diisoquinoline- 1,3,8,10(2H,9H)-tetrone) (Nov. 2018), found at 
https://www.epa.gov/sites/production/files/2018-11/documents/draft_pv29_risk_evaluation_public.pdf.  
103 RD and RC Review at 4-44. 
104 Draft PCE Evaluation at 300. In that evaluation, EPA admitted that it “was unable to directly account for all possible PESS 
considerations and subpopulations in the risk estimates.” As a result, it “is unknown whether the 10x UF to account for 
human variability will cover the full breadth of human responses, and subpopulations with particular disease states or 
genetic predispositions may fall outside of the range covered by this UF.” Id at 402.  

The hazard database for 1,4-dioxane lacks studies that assess the potential for reproductive and developmental 
effects and developmental neurotoxicity (in light of its known neurotoxic effects in adults).  A 10X UF should be 
added to reflect these data gaps. Increasing the benchmark MOE to 300.  

2. Recognizing Differences in Susceptibility   

As defined in section 3(12) of TSCA, PESS include groups within the general population who are at greater 
risk because of greater susceptibility as well as higher exposure. In its draft initial evaluation,  EPA identified 
several groups that are more susceptible to 1,4-dioxane’s health effects than the general population:101   
 

“Certain human subpopulations may be more susceptible to exposure to 1,4-dioxane than others. . . .In 
the workplace, some individuals may be more biologically susceptible to the effects of 1,4-dioxane due 
to genetic variability or pre-existing health conditions that increase variability in human response to 
chemical exposures. Variations in CYP enzyme expression may contribute to susceptibility because 
multiple CYP enzymes are involved in metabolism of 1,4-dioxane, including CYP2E1. There are large 
variations in CYP2E1 expression and functionality in humans (Ligocka et al., 2003) and similar variation in 
other CYPs involved in 1,4-dioxane metabolism are possible. Pre-existing conditions affecting the liver 
may also impair metabolism in some individuals. For example, fatty liver disease has been associated 
with reduced CYP function. Other pre-existing conditions affecting the kidneys, upper respiratory 
system, and other organs targeted by 1,4- dioxane could make some individuals more susceptible to 
workplace exposures.  

EPA acknowledges that, because its initial evaluation was “limited to workplace exposures, . . . [it] does not 
address factors that may make children or other non-workers more susceptible to 1,4-dioxane” and that, “[d]ue 
to database deficiencies for potential reproductive and developmental toxicity of 1,4-dioxane, it is not known 
whether or not pregnant women in the workplace may be at greater risk from exposure.”   

The initial evaluation asserts that “[t]he variability in human susceptibility to 1,4-dioxane, including variability in 
CYPs, is reflected in the selection of the uncertainty factor for human variability included in the benchmark 
margin of exposure (MOE).”  However, this UF is customarily used by EPA to account for normal expected 
variations in sensitivity within the healthy population.102 Thus, EPA guidance provides that “a 10-fold factor may 
sometimes be too small because of factors that can influence large differences in susceptibility, such as genetic 
polymorphisms.”103 Since EPA has not analyzed how much more susceptible PESSs might be to 1,4-dioxane, it 
has no basis to conclude that a 10X UF will be adequately protective.  Moreover, as EPA discussed in its draft 
evaluation for PCE, “variability in CYP metabolic capacity” – a factor highlighted in the 1,4-dioxane initial 
evaluation as enhancing its liver toxicity -- “is generally believed to vary by approximately 10-fold among all 
humans” and “individual variations in in vitro CYP2E1 activity as high as 20-50 fold have also been reported.”104  

https://www.epa.gov/sites/production/files/2018-11/documents/draft_pv29_risk_evaluation_public.pdf
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105 Initial Risk Evaluation at 151. 
106 EPA, Consideration of the FQPA Safety Factor and Other Uncertainty Factors In  Cumulative Risk Assessment of 
Chemicals Sharing a Common Mechanism of Toxicity, February 28, 2002, available at 
https://www.epa.gov/sites/production/files/2015-07/documents/apps-10x-sf-for-cra.pdf; Assessing susceptibility from 
early-life exposure to carcinogens. Environ Health Perspect. 2005;113(9):1125-33. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1280390/ 

Accordingly, the standard 10X UF for intraspecies variability would be inadequate to account for this genetic risk 
factor, which is only one of the sources of increased susceptibility that EPA has identified for 1,4-dioxane.  
Indeed, the 1,4-dioxane initial draft itself admits that  “Information on induction of liver enzymes, genetic 
polymorphisms and gender differences was inadequate to quantitatively assess toxicokinetic or toxicodynamic 
differences in 1,4-Dioxane hazard between animals and humans and the potential variability in human 
susceptibility.”105 

In recognition of the TSCA mandate to determine risks to PESSs, a UF beyond the default intraspecies 10X factor 
should be applied, as EPA has previously done for other susceptible groups such as infants and children.106  We 
recommend an additional 10X UF for workers and consumers in recognition of the uncertain range of genetic 
variability, the very large worker and consumer populations exposed to 1,4-dioxane, and EPA’s inability to 
determine the susceptibility to the substance of children and pregnant women. This would increase the 
benchmark MOE for non-cancer chronic health effects to 1000X.   

3. Combining Exposure Across Oral, Inhalation and Dermal Routes 

As discussed above, both the initial draft evaluation and supplement fail to aggregate exposure and risk across 
dermal and inhalation routes of exposure, which occur simultaneously for workers and consumers.  EPA must 
correct this omission in its final risk evaluation for both cancer and non-cancer effects. For the millions of 
consumers who have higher exposure because they ingest contaminated drinking water, EPA’s risk 
determinations must also address the oral route of exposure in conjunction with dermal and inhalation 
contributions to total 1,4-dioxane intake.  

We expect that, properly conducted, EPA risk determinations for 1,4-dioxane will demonstrate unreasonable 
risks of cancer and non-cancer chronic effects to workers and consumers.    

 VI. EPA Must Expand its Evaluation of Worker Exposure to Include Manufacture, Processing 
and Commercial Use of Products in which 1,4-Dioxane is Present as a Byproduct of 
Ethoxylation   

EPA’s initial risk evaluation did not address worker exposure to 1,4-dioxane during manufacture, processing and 
commercial use of household cleaning products, cosmetics and personal care products produced from 
ethoxylated raw materials containing 1,4-dioxane as a byproduct.  As EPA indicated at the time, it excluded the 
presence of 1,4-dioxane in these products from its risk evaluation because it believed that exposure to the 
substance would be addressed in a future risk evaluation for ethoxylated chemicals. We opposed this exclusion 
because TSCA requires a comprehensive evaluation of all sources   of exposure to 1,4-dioxane and because it is 
highly uncertain whether and when EPA might address the risks of ethoxylated chemicals.   

EPA has now partially reversed its earlier approach and addressed consumer exposure to 1,4-dioxane-containing 
products in its supplement. However, it continues to exclude workplace risks relating to these conditions of use. 
This is unjustified under TSCA.  EPA cannot address some phases of chemical’s life-cycle and ignore others. 

https://www.epa.gov/sites/production/files/2015-07/documents/apps-10x-sf-for-cra.pdf
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Having designated consumer use of these products as TSCA conditions of use, it cannot fail to evaluate other 
“circumstances” of their manufacture, processing and use, including worker exposure that occurs during these 
activities.  

Thus, EPA’s final risk evaluation must include risks to workers from exposure that occurs during manufacture, 
processing and commercial use of products containing  1,4 dioxane as a byproduct. It is particularly  critical for 
EPA to examine risks to the large population of workers who use cleaning products in industrial and commercial 
facilities, such as stores, offices, schools, public buildings, warehouses and factories.  

Conclusion  

EPA’s rushed, incomplete and flawed supplement to its initial risk evaluation for 1,4-dioxane fails to adequately 
address public health risks to consumers and workers and would violate TSCA if finalized in its current form. EPA 
must significantly overhaul the supplement and underlying risk evaluation in accordance with the 
recommendations in these comments, provide 60 days for comment and request review by the SACC. 

Please contact Bob Sussman at bobsussman1@comcast net with any questions about these comments.  

Respectfully submitted, 

Elizabeth Hitchcock, Safer Chemicals Healthy Families     
                                                                                                                                                                                                                 
Melanie Benesh, Environmental Working Group 
 
Daniel Rosenberg, Natural Resources Defense Council 
 
Patrick MacRoy, Defend Our Health  
 
Jonathan Kalmuss-Katz, Earthjustice 
 
Thomas Fox, Center for Environmental Health 
 
Emily Donovan, Clean Cape Fear  

Dana Sargent, Cape Fear River Watch 

Emily Sutton,  Haw River Assembly  

Alexis Luckey, Executive Director, Toxic Free NC 
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