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1. Introduction 

In section 6(b)(1)(B) of the Toxic Substances Control Act (TSCA), as amended, and in the U.S. 

Environmental Protection Agency’s (EPA’s) implementing regulations (40 CFR 702.3)1, a high-

priority substance for risk evaluation is defined as a chemical substance that EPA determines, 

without consideration of costs or other non-risk factors, may present an unreasonable risk of 

injury to health or the environment because of a potential hazard and a potential route of 

exposure under the conditions of use, including an unreasonable risk to potentially exposed or 

susceptible subpopulations identified as relevant by EPA. 

 

Before designating prioritization status, under EPA’s regulations at 40 CFR 702.9 and pursuant 

to TSCA section 6(b)(1)(A), EPA will generally use reasonably available information to screen 

the candidate chemical substance under its conditions of use against the following criteria and 

considerations: 

• the hazard and exposure potential of the chemical substance; 

• persistence and bioaccumulation; 

• potentially exposed or susceptible subpopulations; 

• storage near significant sources of drinking water; 

• conditions of use or significant changes in the conditions of use of the chemical 

substance;  

• the chemical substance’s production volume or significant changes in production volume; 

and 

• other risk-based criteria that EPA determines to be relevant to the designation of the 

chemical substance’s priority. 

 

This document presents the review of the candidate chemical substance against the criteria and 

considerations set forth in 40 CFR 702.9 for a may present finding. The information sources used 

are relevant to the criteria and considerations and consistent with the scientific standards of 

TSCA section 26(h), including, as appropriate, sources for hazard and exposure data listed in 

Appendices A and B of the TSCA Work Plan Chemicals: Methods Document (February 2012) 

(40 CFR 702.9(b)). EPA uses scientific information that is consistent with the best available 

science. Final designation of the chemical substance as a high-priority chemical substance would 

immediately initiate the risk evaluation process as described in the EPA’s final rule, Procedures 

for Chemical Risk Evaluation Under the Amended Toxic Substances Control Act (40 CFR 702). 

 

Di-ethylhexyl phthalate (DEHP) is one of the 40 chemical substances initiated for prioritization 

as referenced in the March 21, 2019 notice (84 FR 1049)2. EPA has determined that DEHP is a 

suitable candidate for the proposed designation as a high-priority chemical substance. The 

proposed designation is based on the results of the review against the aforementioned criteria and 

considerations as well as review of the reasonably available information on DEHP, including 

relevant information received from the public and other information as appropriate.  

                                                 

1 NOTE: For all 40 CFR 702 citations, please refer to:  

https://www.govinfo.gov/content/pkg/CFR-2018-title40-vol33/xml/CFR-2018-title40-vol33-part702.xml  and   

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0654-0108 
2 https://www.federalregister.gov/documents/2019/03/21/2019-05404/initiation-of-prioritization-under-the-toxic-

substances-control-act-tsca  

https://www.govinfo.gov/content/pkg/CFR-2018-title40-vol33/xml/CFR-2018-title40-vol33-part702.xml
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0654-0108
https://www.federalregister.gov/documents/2019/03/21/2019-05404/initiation-of-prioritization-under-the-toxic-substances-control-act-tsca
https://www.federalregister.gov/documents/2019/03/21/2019-05404/initiation-of-prioritization-under-the-toxic-substances-control-act-tsca
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EPA will take comment on this proposed designation for 90 days before finalizing its designation 

of DEHP. The docket number for providing comments on DEHP is EPA-HQ-OPPT-2018-0433 

and is available at www.regulations.gov.  

 

The information, analysis, and basis used for the review of the chemical is organized as follows: 

• Section 1 (Introduction): This section explains the requirements of the amended TSCA 

and implementing regulations – including the criteria and considerations -- pertinent to 

the prioritization and designation of high-priority chemical substances. 

 

• Section 2 (Production volume or significant changes in production volume): This section 

presents information and analysis on national aggregate production volume of the 

chemical substance. 

 

• Section 3 (Conditions of use or significant changes in conditions of use): This section 

presents information and analysis regarding the chemical substance’s conditions of use 

under TSCA. 

 

• Section 4 (Potentially exposed or susceptible subpopulations): This section presents 

information and analysis regarding potentially exposed or susceptible subpopulations, 

including children, women of reproductive age, and workers, with respect to the chemical 

substance. 

 

• Section 5 (Persistence and bioaccumulation): This section presents information and 

analysis regarding the physical and chemical properties of the chemical substance and the 

chemical’s fate characteristics. 

 

• Section 6 (Storage near significant sources of drinking water): This section presents 

information and analysis considered regarding the risk from the storage of the chemical 

substance near significant sources of drinking water. 

 

• Section 7 (Hazard potential): This section presents the hazard information relevant to the 

chemical substance. 

 

• Section 8 (Exposure potential): This section presents information and analysis regarding 

the exposures to the chemical substance. 

 

• Section 9 (Other risk-based criteria): This section presents the extent to which EPA 

identified other risk-based criteria that are relevant to the designation of the chemical 

substance’s priority. 

 

• Section 10 (Proposed designation): Based on the results of the review performed and the 

information and analysis presented, this section describes the basis used by EPA to 

support the proposed designation.  

http://www.regulations.gov/
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2. Production volume or significant changes in production volume 

 

Approach  

EPA considered current volume or significant changes in volume of the chemical substance 

using information reported by manufacturers (including importers). EPA assembled reported 

information for years 1986 through 2015 on the production volume for DEHP reported under the 

Inventory Update Reporting (IUR) rule and Chemical Data Reporting (CDR) rule.3  

 

Results and Discussion 

The national aggregate production volume, which is presented as a range to protect individual 

site production volumes that are confidential business information (CBI), is presented in Table 1. 

 

Table 1. 1986–2015 National Aggregate Production Volume Data (Production Volume in 

Pounds) 

Chemical 

ID 
1986 1990 1994 1998 2002 2006 2011 2012 2013 2014 2015 

Di-Ethylhexyl 

Phthalate  

(117-81-7) 

100M to 

250M 

100M to 

250M 

100M to 

250M 

100M to 

250M 

100M to 

250M 

100M to 

250M 

152,694,720 100M to 

250M 

100M to 

250M 

100M to 

250M 

100M to 

250M 

Notes: M = million 

Reference:  U.S. EPA (2013), U.S. EPA (2017) 

 

Production volume of DEHP in 2015, as reported to EPA during the 2016 CDR reporting period, 

ranged between 100 million pounds and 250 million pounds (Table 1). Since 1986, the 

production volume of di-ethylhexyl phthalate, as reported to CDR, has consistently ranged 

between 100 million pounds and 250 million pounds per year (Table 1). In 2011, an exact 

production volume of 152,694,720 pounds of DEHP was reported to CDR.

                                                 

3 Over time, the requirements for reporting frequency, production volume thresholds, and chemical substances under 

the Chemical Data Reporting (CDR) rule have changed. CDR was formerly known as the Inventory Update Rule 

(IUR). The first IUR collection occurred in 1986 and continued every four years through 2006. As part of two 

rulemakings in 2003 and 2005, EPA made a variety of changes to the IUR, including to change the reporting 

frequency to every five years to address burdens associated with new reporting requirements. Additional changes to 

reporting requirements were made in 2011, including to suspend and replace the 2011 submission period with a 

2012 submission period, return to reporting every four years, and require the reporting of all years beginning with 

2011 production volumes. The reporting of production volumes for all years was added because of the mounting 

evidence that many chemical substances, even larger production volume chemical substances, often experience wide 

fluctuations in production volume from year to year. In addition, also as part of the 2011 IUR Modifications final 

rule (76 FR 50816, Aug 16, 2011), EPA changed the name of the regulation from IUR to CDR to better reflect the 

distinction between this data collection (which includes exposure-related data) and the TSCA Inventory itself (which 

only involves chemical identification information). 

 

http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
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3. Conditions of use or significant changes in conditions of use 

 

Approach  

EPA assembled information to determine conditions of use or significant changes in conditions 

of use of the chemical substance. TSCA section 3(4) defines the term “conditions of use” to 

mean the circumstances, as determined by the EPA Administrator, under which a chemical 

substance is intended, known, or reasonably foreseen to be manufactured, processed, distributed 

in commerce, used, or disposed of.  

 

A key source of reasonably available information that EPA considered for determining the 

conditions of use for DEHP was submitted by manufacturers (including importers) under the 

2012 and 2016 CDR reporting cycles. CDR requires manufacturers (including importers) to 

report information on the chemical substances they produce domestically or import into the 

United States greater than 25,000 pounds per site, except if certain TSCA actions apply (in 

which case the reporting requirement is greater than 2,500 pounds per site). CDR includes 

information on the manufacturing, processing, and use of chemical substances. Based on the 

known manufacturing, processing and uses of this chemical substance, EPA assumes distribution 

in commerce. CDR may not provide information on other life-cycle phases such as distribution 

or chemical end-of-life after use in products (i.e., disposal). While EPA may be aware of 

additional uses, CDR submitters are not required to provide information on chemical uses that 

are not regulated under TSCA.  

 

For chemical substances under review that are included on the Toxics Release Inventory (TRI) 

chemical list, information disclosed by reporting facilities in Part II Section 3 (“Activities and 

Uses of the Toxic Chemical at the Facility”) of their TRI Form R reports was used to supplement 

the CDR information on conditions of use (Tables 4, 5 and 6). There is not a one-to-one 

correlation between conditions of use reported under CDR and information reported in Part II 

Section 3 of the TRI Form R because facilities are not required to disclose in their Form R 

submissions the specific uses of TRI chemical substances they manufactured on-site or imported. 

In addition to the information disclosed in Part II Section 3 of the TRI Form R, the information 

pertaining to waste management activities (i.e., disposal/releases, energy recovery, recycling, and 

treatment) disclosed in other sections of the Form R was also used to supplement the CDR 

information on conditions of use as shown in Tables 4, 5 and 6. For purposes of this proposed 

prioritization designation, EPA assumed end-of-life pathways that include releases to air, 

wastewater, and solid and liquid waste based on the conditions of use. 

 

CDR and TRI Tables  

Based on the publicly available4 manufacturing information, industrial processing and use 

information, and consumer and commercial use information reported under CDR, EPA 

developed a list of conditions of use for the 2016 and 2012 reporting cycles (Tables 2 and 3, 

respectively). 

                                                 

4 Some specific chemical uses may be claimed by CDR submitters as confidential business information (CBI) under 

section 14 of TSCA. In these cases, EPA has indicated that the information is CBI. 
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Table 2. Di-Ethylhexyl Phthalate (CASRN 117-81-7) Categories and Subcategories of 

Conditions of Use5 (2016 CDR Reporting Cycle) 

Life-Cycle 

Stage 

Category  Subcategory of Use Reference 

Manufacturing Domestic manufacturing Domestic manufacturing  U.S. EPA (2019a) 

Import Import U.S. EPA (2019a) 

Processing Incorporation into article 

 

Plasticizers in:  

– All other basic organic chemical 

manufacturing 

– Food, beverage, and tobacco product 

manufacturing 

– Medical devices 

– Plastic material and resin 

manufacturing 

– Plastics product manufacturing 

U.S. EPA (2019a) 

Incorporation into 

formulation, mixture, or 

reaction product 

 

Incorporated into plasticizers:  

– Adhesive manufacturing 

– All other basic inorganic chemical 

manufacturing 

– All other basic organic chemical 

manufacturing 

– Custom compounding of purchased 

resins 

– Miscellaneous manufacturing 

– Paint and coating manufacturing 

– Plastics material and resin 

manufacturing 

– Plastics product manufacturing 

– Rubber product manufacturing 

– Services  

U.S. EPA (2019a) 

As a reactant 

 

Plasticizers:  

– Plastic material and resin 

manufacturing 

– Rubber product manufacturing 

– Synthetic rubber manufacturing 

U.S. EPA (2019a) 

Repackaging 

 

Other functional use in wholesale and 

retail trade 

U.S. EPA (2019a) 

Repackaging 

 

CBI6 functional use in wholesale and 

retail trade 

U.S. EPA (2019a) 

Recycling Recycling  

                                                 

5 Certain other uses that are excluded from TSCA are not captured in this table. 
6 At this time, “CBI” indicates that a data element has been claimed CBI by the information submitter; it does not 

reflect the result of an EPA substantiation review. 

http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
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Life-Cycle 

Stage 

Category  Subcategory of Use Reference 

Distribution in 

Commerce a,b 

Distribution in commerce   

Industrial 

Uses 

Plasticizer In plastic material and resin 

manufacturing 

U.S. EPA (2019a) 

Commercial 

Uses 

Building/construction 

materials not covered 

elsewhere 

Building/construction materials not 

covered elsewhere 

U.S. EPA (2019a) 

Electrical and electronic 

products 

Electrical and electronic products U.S. EPA (2019a) 

Fabric, textile, and leather 

products not covered 

elsewhere 

Fabric, textile, and leather products not 

covered elsewhere 

U.S. EPA (2019a) 

Food packaging Food packaging U.S. EPA (2019a) 

Furniture and furnishings 

not covered elsewhere 

Furniture and furnishings not covered 

elsewhere 

U.S. EPA (2019a) 

Non-TSCA  Non-TSCA  U.S. EPA (2019a) 

Paints and coatings Paints and coatings U.S. EPA (2019a) 

Personal care products 

 

Personal care products 

 

U.S. EPA (2019a) 

Plastic and rubber 

products not covered 

elsewhere 

Plastic and rubber products not covered 

elsewhere 

U.S. EPA (2019a) 

Toys, playground, and 

sporting equipment 

Toys, playground, and sporting equipment U.S. EPA (2019a) 

Consumer 

Uses 

Building/construction 

materials not covered 

elsewhere 

Building/construction materials not 

covered elsewhere 

U.S. EPA (2019a) 

Electrical and electronic 

products 

Electrical and electronic products U.S. EPA (2019a) 

Fabric, textile, and leather 

products not covered 

elsewhere 

Fabric, textile, and leather products not 

covered elsewhere 

U.S. EPA (2019a) 

Furniture and furnishings 

not covered elsewhere 

Furniture and furnishings not covered 

elsewhere 

U.S. EPA (2019a) 

Paints and coatings Paints and coatings U.S. EPA (2019a) 

Personal care products Personal care products U.S. EPA (2019a) 

http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
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Life-Cycle 

Stage 

Category  Subcategory of Use Reference 

Plastic and rubber 

products not covered 

elsewhere 

Plastic and rubber products not covered 

elsewhere 

U.S. EPA (2019a) 

Disposal a Disposal   

a CDR includes information on the manufacturing, processing, and use of chemical substances. CDR may not 

provide information on other life-cycle phases such as distribution or chemical end-of-life after use in products 

(i.e., disposal). The table row is highlighted in gray to indicate that no information is provided for this life-cycle 

stage. 
b EPA is particularly interested in information from the public on distribution in commerce. 

 

Table 3. Di-Ethylhexyl Phthalate (CASRN 117-81-7) Categories and Subcategories of 

Conditions of Use7 (2012 CDR Reporting Cycle) 

Life-Cycle 

Stage 

Category  Subcategory of Use Reference 

Manufacturing Domestic manufacturing Domestic manufacturing U.S. EPA (2019a) 

Import Import U.S. EPA (2019a) 

Processing Incorporation into article 

 

Incorporated into plasticizers:  

– All other basic organic chemical 

manufacturing 

– Custom compounding of purchased 

resins 

– Plastics product manufacturing 

– Medical Devices 

U.S. EPA (2019a) 

Incorporation into 

formulation, mixture, or 

reaction product 

 

Incorporated into plasticizers: 

– All other basic organic chemical 

manufacturing 

– All other chemical product and 

preparation manufacturing 

– Custom compounding of purchased 

resins 

– Miscellaneous manufacturing 

– Paint and coating manufacturing 

– Plastics material and resin 

manufacturing 

– Plastics product manufacturing 

U.S. EPA (2019a) 

Intermediate  Plastics product manufacturing  U.S. EPA (2019a) 

Processing as a reactant 

 

Adhesives and sealant chemicals in 

adhesive manufacturing 

U.S. EPA (2019a) 

Recycling Recycling  

                                                 

7 Certain other uses that are excluded from TSCA are not captured in this table. 

http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
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Life-Cycle 

Stage 

Category  Subcategory of Use Reference 

Distribution in 

Commercea,b  

Distribution in commerce   

Industrial 

Uses 

Plasticizer In plastic material and resin 

manufacturing 

U.S. EPA (2019a) 

Other: Substance sold to 

distributors for sale to 

their customers 

In wholesale and retail trade U.S. EPA (2019a) 

Commercial 

Uses 

Adhesives and sealants Adhesives and sealants U.S. EPA (2019a) 

Arts, crafts, and hobby 

materials 

Arts, crafts, and hobby materials U.S. EPA (2019a) 

Building/construction 

materials not covered 

elsewhere 

Building/construction materials not 

covered elsewhere 

U.S. EPA (2019a) 

Electrical and electronic 

products 

Electrical and electronic products U.S. EPA (2019a) 

Fabric, textile, and leather 

products not covered 

elsewhere 

Fabric, textile, and leather products not 

covered elsewhere 

U.S. EPA (2019a) 

Furniture and furnishings 

not covered elsewhere 

Furniture and furnishings not covered 

elsewhere 

U.S. EPA (2019a) 

Lawn and garden care 

products 

Lawn and garden care products U.S. EPA (2019a) 

Non-TSCA  Non-TSCA  U.S. EPA (2019a) 

Paints and coatings Paints and coatings U.S. EPA (2019a) 

Plastic and rubber 

products not covered 

elsewhere 

Plastic and rubber products not covered 

elsewhere 

U.S. EPA (2019a) 

Toys, playground, and 

sporting equipment 

Toys, playground, and sporting 

equipment 

U.S. EPA (2019a) 

Consumer 

Uses 

Adhesives and sealants Adhesives and sealants U.S. EPA (2019a) 

Arts, crafts, and hobby 

materials 

Arts, crafts, and hobby materials U.S. EPA (2019a) 

Building/construction 

materials not covered 

elsewhere 

Building/construction materials not 

covered elsewhere 

U.S. EPA (2019a) 

Electrical and electronic 

products 

Electrical and electronic products U.S. EPA (2019a) 

http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
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Life-Cycle 

Stage 

Category  Subcategory of Use Reference 

Fabric, textile, and leather 

products not covered 

elsewhere 

Fabric, textile, and leather products not 

covered elsewhere 

U.S. EPA (2019a) 

Furniture and furnishings 

not covered elsewhere 

Furniture and furnishings not covered 

elsewhere 

U.S. EPA (2019a) 

Lawn and garden care 

products 

Lawn and garden care products U.S. EPA (2019a) 

Paints and coatings Paints and coatings U.S. EPA (2019a) 

Plastic and rubber 

products not covered 

elsewhere 

Plastic and rubber products not covered 

elsewhere 

U.S. EPA (2019a) 

Toys, playground, and 

sporting equipment 

Toys, playground, and sporting 

equipment 

U.S. EPA (2019a) 

Disposal a Disposal   

a CDR includes information on the manufacturing, processing, and use of chemicals. CDR may not provide 

information on other life-cycle phases such as distribution or chemical end-of-life after use in products (i.e., 

disposal). The table row is highlighted in gray to indicate that no information is provided for this life-cycle stage. 
b EPA is particularly interested in information from the public on distribution in commerce. 

 

EPA used TRI data to identify additional conditions of use and to supplement CDR information 

about conditions of use. In addition, TRI information from 2017 is useful for demonstrating that 

a condition of use reported to CDR in 2015 is still ongoing. 

 

Table 4. Activities and Uses Reported to TRI for Di-Ethylhexyl Phthalate, Reporting Year 

2011 

Activity Type Activity Industry Group NAICS 

Code 

Manufacture Produce Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

Rubber product manufacturing 3262 

Clay product and refractory manufacturing 3271 

Import Footwear manufacturing 3162 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
http://www.epa.gov/cdr/
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Activity Type Activity Industry Group NAICS 

Code 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other electrical equipment and component manufacturing 3359 

Chemical and allied products merchant wholesalers 4246 

Produce or 

import for on-site 

use/processing 

Footwear manufacturing 3162 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other electrical equipment and component manufacturing 3359 

Produce or 

import for 

sale/distribution 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Chemical and allied products merchant wholesalers 4246 

Produce or 

import as a 

byproduct 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Rubber product manufacturing 3262 

Clay product and refractory manufacturing 3271 

Produce or 

import as an 

impurity 

Other chemical product and preparation manufacturing 3259 

Processing Process as a 

reactant 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Rubber product manufacturing 3262 

Motor vehicle manufacturing 3361 

Process as an 

article component 

Textile and fabric finishing and fabric coating mills 3133 

Pharmaceutical and medicine manufacturing 3254 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 
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Activity Type Activity Industry Group NAICS 

Code 

Alumina and aluminum production and processing 3313 

Nonferrous metal (except aluminum) production and 

processing 

3314 

Other fabricated metal product manufacturing 3329 

Navigational, measuring, electromedical, and control 

instruments manufacturing 

3345 

Electrical equipment manufacturing 3353 

Other electrical equipment and component manufacturing 3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Process as an 

impurity 

Other chemical product and preparation manufacturing 3259 

Rubber product manufacturing 3262 

Process as a 

formulation 

component 

Textile furnishings mills 3141 

Footwear manufacturing 3162 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Pesticide, fertilizer, and other agricultural chemical 

manufacturing 

3253 

Pharmaceutical and medicine manufacturing 3254 

Paint, coating, and adhesive manufacturing 3255 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Industrial machinery manufacturing 3332 

Other electrical equipment and component manufacturing 3359 

Medical equipment and supplies manufacturing 3391 

Other miscellaneous manufacturing 3399 

Chemical and allied products merchant wholesalers 4246 

Basic chemical manufacturing 3251 
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Activity Type Activity Industry Group NAICS 

Code 

Process – 

repackaging 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

Chemical and allied products merchant wholesalers 4246 

Otherwise Use Otherwise use – 

as a chemical 

processing aid 

Pharmaceutical and medicine manufacturing 3254 

Rubber product manufacturing 3262 

Agriculture, construction, and mining machinery 

manufacturing 

3331 

Motor vehicle manufacturing 3361 

Otherwise use – 

as a 

manufacturing 

aid 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Otherwise use – 

ancillary or other 

use 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Rubber product manufacturing 3262 

Cement and concrete product manufacturing 3273 

Other nonmetallic mineral product manufacturing 3279 

Motor vehicle manufacturing 3361 

Waste treatment and disposal 5622 

Waste 

Management 

Disposal/ 

releases 

Textile furnishings mills 3141 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Pharmaceutical and medicine manufacturing 3254 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Clay product and refractory manufacturing 3271 
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Activity Type Activity Industry Group NAICS 

Code 

Cement and concrete product manufacturing 3273 

Other nonmetallic mineral product manufacturing 3279 

Alumina and aluminum production and processing 3313 

Nonferrous metal (except aluminum) production and 

processing 

3314 

Other fabricated metal product manufacturing 3329 

Industrial machinery manufacturing 3332 

Electrical equipment manufacturing 3353 

Other electrical equipment and component manufacturing 3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Other miscellaneous manufacturing 3399 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Energy recovery  Textile and fabric finishing and fabric coating mills 3133 

Textile furnishings mills 3141 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Pesticide, fertilizer, and other agricultural chemical 

manufacturing 

3253 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Cement and concrete product manufacturing 3273 

Other nonmetallic mineral product manufacturing 3279 

Agriculture, construction, and mining machinery 

manufacturing 

3331 

Other electrical equipment and component manufacturing 3359 

Motor vehicle manufacturing 3361 
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Activity Type Activity Industry Group NAICS 

Code 

Medical equipment and supplies manufacturing 3391 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Recycling Pharmaceutical and medicine manufacturing 3254 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other nonmetallic mineral product manufacturing 3279 

Nonferrous metal (except aluminum) production and 

processing 

3314 

Other fabricated metal product manufacturing 3329 

Navigational, measuring, electromedical, and control 

instruments manufacturing 

3345 

Other electrical equipment and component manufacturing 3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Treatment Textile and fabric finishing and fabric coating mills 3133 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic fibers 

and filaments manufacturing 

3252 

Pesticide, fertilizer, and other agricultural chemical 

manufacturing 

3253 

Pharmaceutical and medicine manufacturing 3254 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Cement and concrete product manufacturing 3273 

Other nonmetallic mineral product manufacturing 3279 

Other electrical equipment and component manufacturing 3359 

Motor vehicle manufacturing 3361 
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Activity Type Activity Industry Group NAICS 

Code 

Medical equipment and supplies manufacturing 3391 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Reference: U.S. EPA, 2019b 

 

Table 5. Activities and Uses Reported to TRI for Di-Ethylhexyl Phthalate, Reporting Year 

2015 

Activity Type Activity Industry Group NAICS 

Code 

Manufacture Produce Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

Clay product and refractory manufacturing 3271 

Import Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

Produce or import 

for on-site 

use/processing 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

Produce or import 

for sale/distribution 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Produce or import 

as a byproduct 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Clay product and refractory manufacturing 3271 

Produce or import 

as an impurity 

Other chemical product and preparation manufacturing 3259 

Process Process as a 

reactant 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Plastics product manufacturing 3261 

Process as an 

article component 

Textile and fabric finishing and fabric coating mills 3133 

Pharmaceutical and medicine manufacturing 3254 

Paint, coating, and adhesive manufacturing 3255 

Plastics product manufacturing 3261 

https://www.epa.gov/enviro/tri-customized-search
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Activity Type Activity Industry Group NAICS 

Code 

Rubber product manufacturing 3262 

Alumina and aluminum production and processing 3313 

Other fabricated metal product manufacturing 3329 

Navigational, measuring, electromedical, and control 

instruments manufacturing 

3345 

Other electrical equipment and component 

manufacturing 

3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Process as an 

impurity 

Other chemical product and preparation manufacturing 3259 

Process as a 

formulation 

component 

Textile furnishings mills 3141 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Paint, coating, and adhesive manufacturing 3255 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other electrical equipment and component 

manufacturing 

3359 

Medical equipment and supplies manufacturing 3391 

Other miscellaneous manufacturing 3399 

Chemical and allied products merchant wholesalers 4246 

Process – 

repackaging 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Chemical and allied products merchant wholesalers 4246 

Otherwise Use Otherwise use – as 

a chemical 

processing aid 

Pharmaceutical and medicine manufacturing 3254 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 
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Activity Type Activity Industry Group NAICS 

Code 

Motor vehicle manufacturing 3361 

Otherwise use – as 

a manufacturing aid 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Paint, coating, and adhesive manufacturing 3255 

Rubber product manufacturing 3262 

Otherwise use – 

ancillary or other 

use 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Cement and concrete product manufacturing 3273 

Waste treatment and disposal 5622 

Waste 

Management 

Disposal/ 

releases 

Textile furnishings mills 3141 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Pharmaceutical and medicine manufacturing 3254 

Paint, coating, and adhesive manufacturing 3255 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Clay product and refractory manufacturing 3271 

Cement and concrete product manufacturing 3273 

Alumina and aluminum production and processing 3313 

Navigational, measuring, electromedical, and control 

instruments manufacturing 

3345 

Other electrical equipment and component 

manufacturing 

3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Other miscellaneous manufacturing 3399 
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Activity Type Activity Industry Group NAICS 

Code 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Energy recovery  Textile and fabric finishing and fabric coating mills 3133 

Textile furnishings mills 3141 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Cement and concrete product manufacturing 3273 

Other electrical equipment and component 

manufacturing 

3359 

Chemical and allied products merchant wholesalers 4246 

Recycling Pharmaceutical and medicine manufacturing 3254 

Paint, coating, and adhesive manufacturing 3255 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other fabricated metal product manufacturing 3329 

Navigational, measuring, electromedical, and control 

instruments manufacturing 

3345 

Other electrical equipment and component 

manufacturing 

3359 

Medical equipment and supplies manufacturing 3391 

Waste treatment and disposal 5622 

Treatment Textile and fabric finishing and fabric coating mills 3133 

Textile furnishings mills 3141 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Pharmaceutical and medicine manufacturing 3254 
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Activity Type Activity Industry Group NAICS 

Code 

Paint, coating, and adhesive manufacturing 3255 

Other chemical product and preparation manufacturing 3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other electrical equipment and component 

manufacturing 

3359 

Medical equipment and supplies manufacturing 3391 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Reference: U.S. EPA, 2019b 

 

Table 6. Activities and Uses Reported to TRI for Di-Ethylhexyl Phthalate, Reporting Year 

2017 

Activity Type Activity Industry Group NAICS 

Code 

Manufacture Produce Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation 

manufacturing 

3259 

Clay product and refractory manufacturing 3271 

Import Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation 

manufacturing 

3259 

Rubber product manufacturing 3262 

Chemical and allied products merchant wholesalers 4246 

Produce or import 

for on-site 

use/processing 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation 

manufacturing 

3259 

Rubber product manufacturing 3262 

Chemical and allied products merchant wholesalers 4246 

Produce or import 

for sale/distribution 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

https://www.epa.gov/enviro/tri-customized-search
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Activity Type Activity Industry Group NAICS 

Code 

Chemical and allied products merchant wholesalers 4246 

Produce or import as 

a byproduct 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Clay product and refractory manufacturing 3271 

Produce or import as 

an impurity 

Other chemical product and preparation 

manufacturing 

3259 

Process Process as a reactant Basic chemical manufacturing 3251 

Plastics product manufacturing 3261 

Process as an article 

component 

Textile and fabric finishing and fabric coating mills 3133 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Pharmaceutical and medicine manufacturing 3254 

Paint, coating, and adhesive manufacturing 3255 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Glass and glass product manufacturing 3272 

Other fabricated metal product manufacturing 3329 

Navigational, measuring, electromedical, and 

control instruments manufacturing 

3345 

Other electrical equipment and component 

manufacturing 

3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Process as an 

impurity 

Other chemical product and preparation 

manufacturing 

3259 

Process as a 

formulation 

component 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Paint, coating, and adhesive manufacturing 3255 

Other chemical product and preparation 

manufacturing 

3259 

Plastics product manufacturing 3261 
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Activity Type Activity Industry Group NAICS 

Code 

Rubber product manufacturing 3262 

Agriculture, construction, and mining machinery 

manufacturing 

3331 

Other electrical equipment and component 

manufacturing 

3359 

Medical equipment and supplies manufacturing 3391 

Other miscellaneous manufacturing 3399 

Chemical and allied products merchant wholesalers 4246 

Process – 

repackaging  

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Chemical and allied products merchant wholesalers 4246 

Otherwise Use Otherwise use – as a 

chemical processing 

aid 

Pharmaceutical and medicine manufacturing 3254 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Otherwise use – as a 

manufacturing aid 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Paint, coating, and adhesive manufacturing 3255 

Plastics product manufacturing 3261 

Otherwise use – 

ancillary or other use 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Cement and concrete product manufacturing 3273 

Waste treatment and disposal 5622 

Waste 

Management 

Disposal/ 

releases 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Pharmaceutical and medicine manufacturing 3254 

Paint, coating, and adhesive manufacturing 3255 

Other chemical product and preparation 

manufacturing 

3259 

Plastics product manufacturing 3261 
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Activity Type Activity Industry Group NAICS 

Code 

Rubber product manufacturing 3262 

Clay product and refractory manufacturing 3271 

Glass and glass product manufacturing 3272 

Cement and concrete product manufacturing 3273 

Agriculture, construction, and mining machinery 

manufacturing 

3331 

Navigational, measuring, electromedical, and 

control instruments manufacturing 

3345 

Other electrical equipment and component 

manufacturing 

3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Other miscellaneous manufacturing 3399 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Energy recovery  Textile and fabric finishing and fabric coating mills 3133 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Other chemical product and preparation 

manufacturing 

3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Cement and concrete product manufacturing 3273 

Other electrical equipment and component 

manufacturing 

3359 

Motor vehicle manufacturing 3361 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Recycling Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 



23 

 

Activity Type Activity Industry Group NAICS 

Code 

Pharmaceutical and medicine manufacturing 3254 

Other chemical product and preparation 

manufacturing 

3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other fabricated metal product manufacturing 3329 

Navigational, measuring, electromedical, and 

control instruments manufacturing 

3345 

Other electrical equipment and component 

manufacturing 

3359 

Medical equipment and supplies manufacturing 3391 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Treatment Textile and fabric finishing and fabric coating mills 3133 

Basic chemical manufacturing 3251 

Resin, synthetic rubber, and artificial and synthetic 

fibers and filaments manufacturing 

3252 

Pharmaceutical and medicine manufacturing 3254 

Other chemical product and preparation 

manufacturing 

3259 

Plastics product manufacturing 3261 

Rubber product manufacturing 3262 

Other electrical equipment and component 

manufacturing 

3359 

Motor vehicle manufacturing 3361 

Medical equipment and supplies manufacturing 3391 

Chemical and allied products merchant wholesalers 4246 

Waste treatment and disposal 5622 

Reference: U.S. EPA, 2019b

https://www.epa.gov/enviro/tri-customized-search
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CDR and TRI Summary and Additional Information on Conditions of Use  

The number of DEHP manufacturers (including importers) and processors reporting to CDR 

increased over 65 percent from the 2012 reporting cycle (12 reporters) to the 2016 reporting 

cycle (20 reporters). While the use of DEHP is relatively consistent between the two reporting 

periods, the names of the reporting companies/sites are not.  

 

Industrial uses of DEHP reported for both the 2012 and 2016 CDR reporting periods include the 

following:  

• All other basic organic chemical manufacturing 

• Custom compounding of purchased resins 

• Miscellaneous manufacturing 

• Non-TSCA use 

• Paint and coating manufacturing 

• Plastic material and resin manufacturing 

• Plastics product manufacturing 

 

Commercial/consumer uses of DEHP reported for both the 2012 and 2016 CDR reporting 

periods include the following: 

• Building/construction materials not covered elsewhere 

• Electrical and electronic products 

• Fabric, textile, and leather products not covered elsewhere 

• Furniture and furnishings not covered elsewhere 

• Paints and coatings 

• Plastic and Rubber Products not covered elsewhere 

 

Between the 2016 and 2012 CDR reporting cycles, industrial, commercial, and consumer uses 

varied in several categories. One 2016 CDR reporter processed DEHP as a reactant in plastic 

material and resin manufacturing, rubber product manufacturing, and synthetic rubber 

manufacturing. One 2012 CDR reporter processed DEHP as a reactant in adhesives and sealant 

chemicals. DEHP was processed-repackaged during the 2016 CDR reporting period, but not 

during the 2012 reporting period.  

 

Industrial uses of DEHP that appear in 2016 CDR data, but not 2012 CDR data include: all other 

basic inorganic chemical manufacturing; adhesive manufacturing; cyclic crude and intermediate 

manufacturing; food, beverage, and tobacco product manufacturing; medical devices; rubber 

product manufacturing; and services. The industrial use of DEHP in all other chemical product 

and preparation manufacturing appeared in the 2012 CDR data, but not in the 2016 CDR data.  

 

DEHP was reported as a commercial/consumer use in food packaging and in personal care 

products in the 2016 CDR data, but not in the 2012 CDR data. DEHP was reported as a 

commercial/consumer use in adhesives and sealants; arts, crafts and hobby materials; and lawn 

and garden care products in the 2012 CDR data, but not in the 2016 CDR data.  

 



25 

 

One commercial/consumer use in the 2016 CDR reporting cycle was claimed as confidential 

business information8; no reports in 2012 CDR reporting cycle were CBI. Consumer uses were 

also identified in additional databases, which are included in the Exposure Potential section 

(Section 8). 

 

TRI data reported in Part II Section 3 of the TRI Form R (“Activities and Uses of the Toxic 

Chemical at the Facility”) were compiled for Reporting Year (RY) 2011, RY 2015, and RY 

2017. RY 2011, RY 2015, and RY 2017 reflect the chemical activities at reporting facilities in 

calendar years 2011, 2015, and 2017, respectively. Each facility filing a TRI Form R discloses 

activities that apply to the TRI chemical at the facility. The TRI data presented above are from 

the TRI dataset updated in April 2019. Table 4, Table 5, and Table 6 present the activities and 

uses reported to TRI by industry group for 2011, 2015, and 2017. Waste management activity 

type include all industry groups that reported to TRI using each waste management activity for 

di-ethylhexyl phthalate. 

 

During the public comment period (March 21, 2019 to June 19, 2019) for the Initiation of 

Prioritization under TSCA, EPA received six comments in the docket for di-ethylhexyl phthalate, 

and two of those comments related to conditions of use. One commenter identified specific uses 

of DEHP in the aerospace industry (EPA-HQ-OPPT-2018-0433-0004): “The aerospace industry 

uses di-2-ethylhexyl phthalate (DEHP) as well as products and formulations containing DEHP in 

the manufacture, operations and maintenance of aerospace products. DEHP is used in adhesives, 

lacquers, tapes, coatings, Tygon® tubing and processing aids. As a constituent of products, 

DEHP was identified within epoxy adhesives, self-leveling compounds, and very specific 

applications such as aluminum pigmented coatings on fasteners or processing aids such as 

maskants, stop-off materials, strippable coatings, pressure pads in composite processing or tape 

used in temporary protection of aircraft parts. To illustrate the varied usage, it was also found 

within the color cartridge used in inkjet printing of markers and placards. These materials are 

qualified for use in federal, military, industry and company proprietary specifications.” 

 

Another commenter explained that DEHP is used in plasticizers and provided additional 

information about the use of di-ethylhexyl phthalate: “It’s used as an additive and found as an 

impurity in coatings, sealants and adhesives. Specialty products may contain amounts above 

10%” (EPA-HQ-OPPT-2018-0433-0003). 

 

Should the Agency decide to make a final decision to designate this chemical substance as a 

high-priority substance, further characterization of relevant TSCA conditions of use will be 

undertaken as part of the process of developing the scope of the risk evaluation. 

 

4. Potentially exposed or susceptible subpopulations 

 

Approach  

In this review, EPA considered reasonably available information to identify potentially exposed 

or susceptible subpopulations, such as children, women of reproductive age, workers, consumers 

or the elderly. EPA analyzed processing and use information included on the CDR Form U. 

                                                 

8 At this time, “CBI” indicates that a data element has been claimed CBI by the information submitter; it does not 

reflect the result of an EPA substantiation review. 
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These data provide an indication about whether children or other susceptible subpopulation may 

be potentially exposed. EPA also used human health hazard information to identify potentially 

exposed or susceptible subpopulations. 

 

Results and Discussion 

At this stage, EPA identified children, women of reproductive age, consumers and workers as 

subpopulations who may be potentially exposed or susceptible subpopulations for DEHP. 

 

Children  

EPA used data reported to the 2012 and 2016 CDR to identify information on the uses in 

products and articles intended for children over time for DEHP. Based on the 2012 and 2016 

CDR data, DEHP was not reported as used in consumer products intended for children. This is to 

be expected because in concentrations of more than 0.1 percent of DEHP, its use in any 

children’s toy or childcare article was banned in 2008 by the Consumer Product Safety 

Commission (16 CFR part 1307).  

 

In the existing assessments reviewed, there was no discussion on the susceptibility of children to 

DEHP. However, EPA identified potential developmental hazards that would impact any stage of 

children’s development. Thus, children are included a potentially exposed susceptible 

subpopulation for DEHP. 

 

Women of reproductive age (e.g., pregnant women per TSCA statute) 

EPA identified studies that observed developmental and reproductive effects following exposure 

to DEHP (Section 7, Table 10). Pregnant women are therefore included as a susceptible 

subpopulation with respect to DEHP.  

 

Consideration of women of reproductive age as a potentially exposed or susceptible 

subpopulation was also based on exposure because women of reproductive age are potential 

workers in the manufacturing, processing, distribution in commerce, use, or disposal of the 

chemical substance. 

 

Workers 

Please refer to the Exposure Potential section (Section 8) for summary of potential occupational 

exposures, which EPA indicates that workers are potentially exposed or susceptible 

subpopulations based on greater exposure. 

Consumers 

Please refer to the Exposure Potential section (Section 8) for a summary of potential consumer 

exposures, which EPA indicates that consumers are potentially exposed or susceptible 

subpopulations based on greater exposure. 

 

5. Persistence and bioaccumulation 

 

Approach  

EPA reviewed reasonably available data, such as physical and chemical properties and 

environmental fate characteristics, to understand DEHP’s persistence and bioaccumulation. 
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Physical and Chemical Properties and Environmental Fate Tables 

Table 7.   summarize the physical and chemical properties and environmental fate characteristics 

of DEHP, respectively. 

 

Table 7.  Physical and Chemical Properties of Di-Ethylhexyl Phthalate 

Property or Endpoint Valuea Reference 

Molecular Formula C24H38O4 CRC Handbook (Rumble, 2018) 

Molecular Weight 390.557 g/mole CRC Handbook (Rumble, 2018) 

Physical State Liquid CRC Handbook (Rumble, 2018) 

Physical Form Colorless, oily liquid HSDB (2015) citing NIOSH (2010) 

Purity 99.7%; impurities include mainly 

other phthalates 

HSDB (2015) citing ECB (2003) 

Melting Point −55 ºC HSDB (2015) citing Haynes (2014) 

Boiling Point 384 ºC HSDB (2015) citing Haynes (2014)  

231 ºC at 5 mm Hg HSDB (2015) citing O'Neil (2006) 

Density 0.98 g/cm3 at 25 ºC HSDB (2015) citing Haynes (2014) 

Vapor Pressure 1.42 × 10-7 mm Hg at 25 ºC b HSDB (2015) citing Hinckley et al. 

(1990) 

9.75 × 10-6 at 25 ºC HSDB (2015) citing Howard (1985) 

Vapor Density 16.0 (relative vapor density to air 

=1) 

HSDB (2015) citing Clayton and Clayton 

(1981) 

Water Solubility 0.27 mg/L at 25 ºC HSDB (2015) citing Defoe et al. (1990) 

Log KOW 7.6 HSDB (2015) citing De Bruijn et al. 

(1989) 

Henry’s Law Constant 2.7 × 10-7 atm m3/mol at 25 ºC 

(calculated from measured vapor 

pressure and water solubility) 

U.S. EPA (2012) 

Flash Point 215 ºC HSDB (2015) citing NFPA (2010) 

Auto Flammability 390 ºC HSDB (2015) citing NFPA (2010) 

Viscosity 22 cSt at 20 ºC, 386 cSt at 0 ºC, 

and 5 cSt at 100 ºC 

 

HSDB (2015) citing O'Neil (2013) 

Refractive Index 1.48 at 20 ºC HSDB (2015) citing Haynes (2014) 

 

 

 

 

Dielectric Constant 4.3 (60 Hz, 100 ºC) HSDB (2015) citing Kirk-Othmer (1984) 

Surface Tension ca. 32.2 mN/m at 20 ºC ECHA (2019) 

https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC45705/dehpreport042.pdf
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://echa.europa.eu/registration-dossier/-/registered-dossier/15358
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Notes: aMeasured unless otherwise noted; bSelected value; KOW = octanol-water partition coefficient 

Table 8. Table . Environmental Fate Characteristics of Di-Ethylhexyl Phthalate 

Property or Endpoint Valuea Reference 

Direct 

Photodegradation 

di-ethylhexyl phthalate contains 

chromophores that absorb at wavelengths 

>290 nm and will undergo photolysis; 

irradiation with a 300 W xenon lamp 

resulted in the decomposition of this 

compound with gaseous carbon dioxide 

being one of the main products 

2-ethyl-1-hexene, 2-ethylhexanol, and 

phthalic acid were major byproducts 

HSDB (2015) citing Kawaguchi 

(1994) 

Direct photolysis and photooxidation are not 

likely to be important removal pathways 

ATSDR (2002) citing Wams 

(1987) 

t1/2 = <2 days HSDB (2015) citing Cadogan et 

al. (1994) 

Indirect 

Photodegradation 

t1/2 = 5.85 hours (based on ∙OH reaction rate 

constant of 21.96 × 10-12 cm3/mol·second at 

25 ºC and 1.5 × 106 ∙OH radicals/cm3) 

(estimated)b 

U.S. EPA (2012) 

Hydrolysis t1/2 = 2,000 years (pH 7; calculated)  HSDB (2015) citing Staples et 

al. (1997) (calculated from data 

in Wolfe et al. 1980) 

Biodegradation 

(Aerobic) 

In a static flask test with domestic 

wastewater as the inoculum, degradation 

increased weekly as adaptation increased. 

Weekly degradation from week 0-3 were 0, 

43, 80, and 95%. 

HSDB (2015) citing Tabak et al. 

(1981) 

t1/2 = 0.8 days (activated sludge) HSDB (2015) citing Saeger and 

Tucker (1976) 

>64% removal in activated sludge reactor 

and a biological aerated filter 

HSDB (2015) citing Clapp et al. 

(1994) 

t1/2 = 4.5 weeks (river water) 

t1/2 = 14 days (hydrosoil) 

HSDB (2015) citing Wams 

(1987) 

Over 63 days 

34–50% in Neuherburg soil at pH 7.2 

28–41% in Ebersberger Forest soil at pH 3.4 

24–36% in Baierbrunn soil at pH 4.5 

HSDB (2015) citing Doerfler et 

al. (1996) 

Biodegradation 

(Anaerobic) 

83.3% (municipal sludge) HSDB (2015) citing Parker et al. 

(1994) 

0%/278 days (municipal solid waste 

samples) 

HSDB (2015) citing Ejlertsson et 

al. (1996) 

https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
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Property or Endpoint Valuea Reference 

t1/2 = 198 days, 173 days (anaerobic sludge) HSDB (2015) citing Gavala et al. 

(2003) 

Wastewater Treatment t1/2 = 23 days (wastewater treatment plants) HSDB (2015) citing Byrns 

(2001) 

94% total removal (0.78% by 

biodegradation, 93% by sludge adsorption, 

and 0% by volatilization to air; estimated)b 

U.S. EPA (2012) 

Bioconcentration 

Factor 

1,380 (Pimephales promelas)  ECHA (2019) 

582–614, 737–891 (Pimephales promelas) ECHA (2019) 

850 (Pimephales promelas) HSDB (2015) citing Veith et al. 

(1979) 

199 (Lepomis macrochirus) HSDB (2015) citing Barrows et 

al. (1980) 

Soil Organic 

Carbon:Water Partition 

Coefficient (Log KOC) 

4.9–6 ATSDR (2002) citing Staples et 

al. (1997) 

4–5 in clays and sediments HSDB (2015) citing Sullivan et 

al. (1982) 

Notes: 
aMeasured unless otherwise noted 
bEPI SuiteTM physical property inputs: Log KOW = 7.60, BP = 384 ºC, MP = −55 ºC, VP = 1.42 × 10-7 mm Hg, WS = 

0.27 mg/L 

KOC = organic carbon-water partition coefficient; OH = hydroxyl radical 

 

Results and Discussion 

DEHP is a clear, oily liquid with low water solubility (0.27 mg/L). Based on its measured vapor 

pressure (1.42 × 10-7 mm Hg) and estimated Henry’s Law constant (2.7 × 10-7 atm-m3/mole), 

DEHP is not expected to volatilize from soil or water surfaces. The measured soil adsorption 

coefficient (Log KOC of 4–6) indicates that DEHP will likely be immobile in soil and, therefore, 

is unlikely to leach into groundwater. If released directly to the air, DEHP in the vapor phase will 

be susceptible to both direct (half-life <2 days) and indirect (estimated half-life of 5.85 hours for 

reaction with photochemically-generated hydroxy radicals) photodegradation, whereas 

particulate DEHP may be removed via wet and dry precipitation.  

 

DEHP has half-lives for aerobic biodegradation from 0.8 days in activated sludge to 14 days in 

hydrosoil to 4.5 weeks in river water. In addition, DEHP biodegraded up to 95 percent in 3 

weeks using a wastewater sludge and 24–50 percent over 63 days in varying soils with a pH 

range of 3.4–7.2. DEHP has anaerobic half-lives of 173 and 198 days using sludge. Based on 

these data, DEHP is expected to have low to moderate persistence in the environment. Measured 

bioaccumulation concentration factors of 199 – 1,380 in various fish indicate that it is expected 

to have low to moderate potential to bioaccumulate. 

  

https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface
https://echa.europa.eu/registration-dossier/-/registered-dossier/15358
https://echa.europa.eu/registration-dossier/-/registered-dossier/15358
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+339
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6. Storage near significant sources of drinking water 

 

Approach 

To support the proposed designation, EPA screened each chemical substance, under its 

conditions of use, with respect to the seven criteria in TSCA section 6(b)(1)(A) and 40 CFR 

702.9. The statute specifically requires the Agency to consider the chemical substance’s storage 

near significant sources of drinking water, which EPA interprets as direction to focus on the 

chemical substance’s potential human health hazard and exposure.  

 

EPA reviewed reasonably available information, specifically looking to identify certain types of 

existing regulations or protections for the proposed chemical substances. EPA considered the 

chemical substance’s potential human health hazards, including to potentially exposed or 

susceptible subpopulations, by identifying existing National Primary Drinking Water 

Regulations under the Safe Drinking Water Act (SDWA; 40 CFR Part 141) and regulations 

under the Clean Water Act (CWA; 40 CFR 401.15). In addition, EPA considered the 

consolidated list of chemical substances subject to reporting requirements under the Emergency 

Planning and Community Right-to-Know Act (EPCRA; Section 302 Extremely Hazardous 

Substances and Section 313 Toxic Chemicals), the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA; Hazardous Substances), and the Clean Air Act 

(CAA) Section 112(r) (Regulated Chemicals for Accidental Release Prevention). Regulation by 

one of these authorities is an indication that the substance is a potential health or environmental 

hazard which, if released near a significant source of drinking water, could present an 

unreasonable risk of injury to human health or the environment. 

 

Results and Discussion 

EPA has designated DEHP as a Hazardous Air Pollutant under CAA, a toxic pollutant under 

CWA, and a hazardous substance under CERCLA. DEHP is also subject to reporting 

requirements under EPCRA. 

 

Under CWA section 304, DEHP is included in the list of total toxic organics (TTO) (40 CFR 

413.02(i)). DEHP is designated as a toxic pollutant under section 307(a)(1) of the CWA and as 

such is subject to several effluent limitations (40 CFR 401.15). DEHP is subject to National 

Primary Drinking Water Regulations (NPDWR) under the SDWA with a Maximum 

Contaminant Level Goal (MCLG) of zero and an enforceable Maximum Contaminant Level 

(MCL) of 0.006 mg/L (40 CFR 141.24). On January 11, 2017, EPA announced a review of the 

eight existing NPDWRs (82 FR 3518), and DEHP is one of those eight NPDWRs.  

 

DEHP is considered a hazardous substance and releases in quantities equal to or greater than 100 

pounds are subject to reporting to the National Response Center under CERCLA.  

 

DEHP is a hazardous waste under the Resource Conservation and Recovery Act (RCRA), 

hazardous waste code U028 (Discarded commercial chemical products, off-specification species, 

container residues, and spill residues thereof). RCRA directs EPA to develop and promulgate 

criteria for identifying the characteristics of hazardous waste, and for listing hazardous waste, 

taking into account toxicity, persistence, and degradability in nature, potential for accumulation 

in tissue and other related factors such as flammability, corrosiveness, and other hazardous 

characteristics.  
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7. Hazard potential 

 

Approach  

EPA considered reasonably available information from peer-reviewed assessments and databases 

to identify potential human health and environmental hazards for DEHP (Tables 9 and Table 10, 

respectively).  

 

Because, there are very few publicly available assessments for DEHP with cited environmental 

hazard data. EPA used the infrastructure of ECOTOXicology knowledgebase (ECOTOX) to 

identify single chemical toxicity data for aquatic and terrestrial life (U.S. EPA, 2018a). It uses a 

comprehensive chemical-specific literature search of the open literature that is conducted 

according to the Standard Operating Procedures (SOPs)9. The environmental hazard information 

was populated in ECOTOX and is available to the public. In comparison to the approach used to 

survey human health hazard data, EPA also used a read-across approach to identify additional 

environmental hazard data for isomers of DEHP, if available, to fill in potential data gaps when 

there were no reported observed effects for specific taxa exposed to the DEHP (Table 10).   

 

Summary 

EPA identified potential human health and environmental hazards based on a review of the 

reasonable available information for DEHP (Tables 9 and 10, respectively). 

 

Table 9. Potential Human Health Hazards Identified for Di-Ethylhexyl Phthalate 

Human Health 

Hazards 

Tested for 

Specific Effect 

Effect 

Observed 
Reference 

Acute Toxicity X  CPSC (2010), NICNAS (2010), ECB (2008), NICNAS (2008), 

ATSDR (2002), RIVM (2001), OEHHA (1997), NICNAS (2013) 

Repeated Dose 

Toxicity 

X X CPSC (2010), NICNAS (2010), ECB (2008), NICNAS (2008), 

NTP-CERHR (2006), ATSDR (2002), RIVM (2001), OEHHA 

(1997), NTP (1982), NICNAS (2013) 

Genetic Toxicity X  IARC (2013), CPSC (2010), NICNAS (2010), ECB (2008), 

NICNAS (2008), ATSDR (2002), OEHHA (2002), RIVM (2001), 

OEHHA (1997), U.S. EPA (1987), NTP (1982), NICNAS (2013) 

 

Reproductive 

Toxicity 

X X UNEP (2016), FDA (2012), CPSC (2010), NICNAS (2010), ECB 

(2008), NICNAS (2008), NTP-CERHR (2006), OEHHA (2005), 

ATSDR (2002), RIVM (2001), OEHHA (1997), NICNAS (2013) 

Developmental 

Toxicity 

X X CPSC (2014), FDA (2012), CPSC (2010), NICNAS (2010), ECB 

(2008), NICNAS (2008), NTP-CERHR (2006), OEHHA (2005), 

ATSDR (2002), RIVM (2001), OEHHA (1997), NICNAS (2013) 

Toxicokinetics X X IARC (2013), CPSC (2010), NICNAS (2010), ECB (2008), 

NICNAS (2008), NTP-CERHR (2006), OEHHA (2005), ATSDR 

(2002), OEHHA (2002), RIVM (2001), OEHHA (1997), NTP 

(1982), FDA (2004), NICNAS (2013) 

                                                 

9 The ECOTOX Standard Operating Procedures (SOPs) can be found at: https://cfpub.epa.gov/ecotox/  

https://cfpub.epa.gov/ecotox/
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/crnr/dehpnsrlfinal.pdf
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0014_summary.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
http://chm.pops.int/Implementation/Alternatives/AlternativestoPOPs/ChemicalslistedinAnnexA/Shortchainchlorinatedparaffins(SCCPs)/tabid/5986/Default.aspx
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_117-81-7_29July2019_proposal_designation_draft.docx
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://www.cpsc.gov/chap
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_117-81-7_29July2019_proposal_designation_draft.docx
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/crnr/dehpnsrlfinal.pdf
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://www.fda.gov/media/114001/download
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://cfpub.epa.gov/ecotox/
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Human Health 

Hazards 

Tested for 

Specific Effect 

Effect 

Observed 
Reference 

Irritation/Corrosion X  CPSC (2010), NICNAS (2010), ECB (2008), NICNAS (2008), 

ATSDR (2002), OEHHA (1997), NICNAS (2013) 

Dermal 

Sensitization 

X  CPSC (2010), NICNAS (2010), ECB (2008), NICNAS (2008), 

ATSDR (2002), NICNAS (2013) 

Respiratory 

Sensitization 

   

Carcinogenicity X X NTP (2016), CPSC (2014), IARC (2013), CPSC (2010), NICNAS 

(2010), ECB (2008), NICNAS (2008), NTP-CERHR 2006, 

ATSDR (2002), OEHHA (2002), RIVM (2001), OEHHA (1997), 

U.S. EPA (1987), NTP (1982), OEHHA (2011), NICNAS (2013) 

Immunotoxicity    

Neurotoxicity X X CPSC (2010), ATSDR (2002) 

Epidemiological 

Studies or 

Biomonitoring 

Studies 

X X NTP (2016), CPSC (2014), IARC (2013), CPSC (2010), ECHA 

(2010), NICNAS (2010), ECB (2008), NICNAS (2008), NTP-

CERHR (2006), OEHHA (2005), ATSDR (2002), OEHHA 

(1997), U.S. EPA (1987), NTP (1982) 

Note: The “X” in the “Effect Observed” column indicates when a hazard effect was reported by one or more of the 

referenced studies. Blank rows indicate when information was not identified during EPA’s review  of reasonably 

available information to support the proposed designation.

https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://www.cpsc.gov/chap
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/crnr/dehpnsrlfinal.pdf
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0014_summary.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://oehha.ca.gov/media/downloads/crnr/appendixb.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://www.cpsc.gov/chap
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://echa.europa.eu/documents/10162/13641/dehp_echa_review_report_2010_6_en.pdf
https://echa.europa.eu/documents/10162/13641/dehp_echa_review_report_2010_6_en.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0014_summary.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
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Table 10. Potential Environmental Hazards Identified for Di-Ethylhexyl Phthalate 

Media 
Study 

Duration 
Taxa Groups 

High-Priority 

Chemical Candidate 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isomers of 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isooctyl Phthalate 

(CASRN 27554-26-3) 

Reference 

Number of 

Studies 

Observed 

Effects 

Number 

of Studies 

Observed 

Effects 

Aquatic Acute 

exposure 

Vegetation 7 X 1 X Adams et al. (1995); Adema et al. (1981); 

Kevekordes (2001) 

Invertebrate 36 X 3 X Adams and Heidolph (1985); Adams et 

al. (1995); Adema et al. (1981); Forget-

Leray et al. (2005); Horne et al. (1983); 

Jonsson and Baun (2003); Jordao et al. 

(2015); LeBlanc (1980); Lee et al. (2006); 

Linden et al. (1979); Liu et al. (2009); 

Mayer and Ellersieck (1986); Morales et 

al. (2011); Orbea et al. (2002); Park and 

Kwak (2008a); Park and Kwak (2008b); 

Park and Kwak (2009a); Park and Kwak 

(2009b); Park and Kwak (2010); Park and 

Kwak (2012); Planello et al. (2011); 

Sauvant et al. (1995a); Sauvant et al., 

(1995b); Scanlan et al. (2015); Scholz 

(1995); Seo et al. (2006); Streufert 

(1977); Yang et al., (2009) 

Fish 31 X 5 X Adams et al. (1995); Adema et al. (1981); 

Ahmadivand et al. (2015); Birge et al. 

(1979); Birge et al. (1982b); Bizarro et al. 

(2016); Buccafusco et al. (1981); Canton 

et al. (1984); Cravedi and Perdu-Durand 
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Media 
Study 

Duration 
Taxa Groups 

High-Priority 

Chemical Candidate 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isomers of 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isooctyl Phthalate 

(CASRN 27554-26-3) 

Reference 

Number of 

Studies 

Observed 

Effects 

Number 

of Studies 

Observed 

Effects 

(2002); E.G. and G. Bionomics (1983); 

Geiger et al. (1990); Guo et al. (2015); 

Heitmuller et al. (1981); Horne et al. 

(1983); Jee et al. (2009); Maradonna et al. 

(2013); Mayer and Ellersieck (1986); 

Mayer (1976); Sabourault et al. (1999); 

Spehar (1986) 

Non-fish vertebrate 

(i.e., amphibians, reptiles, 

mammals) 

–  –   

Chronic 

exposure  

Vegetation 2 X –  Davis (1981); Richter (1982) 

Invertebrate  16 X 1 X Adams and Heidolph (1985); Adema et 

al. (1981); Brown and Thompson (1982); 

Brown et al. (1998); Forget-Leray et al. 

(2005); Ganeshakumar (2009); Horne et 

al. (1983) Kim and Lee (2004); Kwak and 

Lee (2005); Orbea et al. (2002); Park and 

Kwak (2008a); Park and Kwak (2008b); 

Park and Kwak (2009a); Park and 

Kwak(2009b); Rhodes et al. (1995); 

Streufert (1977) 

Fish 23 X –  Adema et al. (1981); Ahmadivand et al. 

(2015); Barrows et al. (1980); Birge et al. 
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Media 
Study 

Duration 
Taxa Groups 

High-Priority 

Chemical Candidate 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isomers of 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isooctyl Phthalate 

(CASRN 27554-26-3) 

Reference 

Number of 

Studies 

Observed 

Effects 

Number 

of Studies 

Observed 

Effects 

(1979); Birge et al. (1982); Carnevali et 

al. (2010); Chikae et al. (2004); Crago 

and Klaper (2012); Henderson and 

Sargent (1983); Huang et al. (2015); Jee 

et al. (2009); Mayer (1976); Mehrle and 

Mayer (1976); Norman et al. (2007); 

Spehar (1986); Uren-Webster et al. 

(2010); Wang et al. (2013); Ye et al. 

(2014) 

Non-fish vertebrate 

(i.e., amphibians, reptiles, 

mammals) 

–  –   

 

 

Terrestrial 

 

Acute 

exposure  

Vegetation –  –   

Invertebrate 3 X –  Boyd et al. (2016); Lenoir et al. (2014); 

Zimmering et al, (1989) 

Vertebrate 4 X –  Miyagawa et al. (1995); Narotsky and 

Kavlock (1995); Uno et al. (1994); 

Wilson et al. (2004) 

Chronic 

exposure  

Vegetation 4 X –  Hulzebos et al. (1993); Sun et al. (2015) 

Invertebrate 2 X –  Jensen et al. (2001); Lenoir et al. (2014) 
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Media 
Study 

Duration 
Taxa Groups 

High-Priority 

Chemical Candidate 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isomers of 

Di-Ethylhexyl 

Phthalate (1,2-

Benzene- 

Dicarboxylic Acid, 

1,2- Bis(2-Ethylhexyl) 

Ester) 

(CASRN 117-81-7) 

Isooctyl Phthalate 

(CASRN 27554-26-3) 

Reference 

Number of 

Studies 

Observed 

Effects 

Number 

of Studies 

Observed 

Effects 

Vertebrate 12 X –  Agarwal et al. (1986); Hardin et al. 

(1987);Hill et al. (1975); Lake et al. 

(1977); Ljungvall et al. (2006); Mizukami 

et al. (2010);Narotsky and Kavlock 

(1995); Oishi and Hiraga (1980); Oishi 

(1989); O'Shea and Stafford (1980); 

Peakall (1974) 

The dash indicates that no studies relevant for environmental hazard were identified during the initial review and thus the “Observed Effects” column is left blank. The 

X in the Observed Effects column indicates when a hazard effect was reported by one or more of the referenced studies. The N/A in the Observed Effects column 

indicates when a hazard effect was not reported by one of the referenced studies’ abstract (full reference review has not been conducted). 
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8. Exposure potential 
 

Approach  

EPA used reasonably available information to identify potential environmental, worker/ 

occupational, consumer, and general population exposures for DEHP. 

 

Release potential for environmental and human health exposure 

In addition to other required information, a submission of a TRI Form R report must include the 

quantities of a TRI chemical the facility released on-site to air, water, or land, and the quantities 

it transferred off-site to another facility for further waste management. On-site release quantities 

are reported in Part II Section 5 of the TRI Form R, and off-site transfers are reported in Part II 

Section 6. Waste management activities include: transfers of a TRI chemical in wastewater to a 

publicly owned treatment works (POTW) facility or to a non-POTW wastewater treatment 

facility for the purpose of treatment for destruction or removal; combustion for energy recovery; 

treatment (treatment includes treatment via incineration for destruction and waste stabilization); 

recycling; and release, including disposal. During treatment, combustion for energy recovery, or 

recycling activities, it is possible that some of the quantities of the TRI chemical will be released 

to the environment. 

 

Worker/Occupational and consumer exposure 

EPA’s approach for assessing exposure potential was to review the physical and chemical 

properties, conditions of use reported in CDR, and information from the National Institutes of 

Health Consumer Product Database and the Chemical and Products Database (CPDat) for DEHP 

to inform occupational and consumer exposure potential. The results of this review is detailed in 

the following tables. 

General population exposure 

EPA identified environmental concentration, human and environmental biomonitoring data to 

inform DEHP’s exposure potential to the general population (Table 13). 

 

Results and Discussion 

Release potential for environmental and human health exposure 

Aggregated quantities of DEHP released on-site to air, water, and land, as well as aggregated 

quantities of DEHP transferred off-site to POTW and other wastewater treatment facilities (non-

POTW) are presented in Table 11 above for Reporting Years 2011, 2015, and 2017. The table 

does not include any of the reported quantities pertaining to other waste management activities 

(e.g., recycling, combustion for destruction) that occurred on-site or off-site during RY 2011, 

2015, and 2017. The “Number of Facilities” is the count of unique facilities that filed a TRI 

Form R report for DEHP for Reporting Years 2011, 2015, and 2017. The TRI data presented 

were obtained from the TRI dataset following its update in April 2019. 

 

  



 

38 

 

Table 11. The TRI Data on Di-Ethylhexyl Phthalate from Reporting Years 2011, 2015, and 

2017 Used in this Document to Assess Exposure Potentiala 

Year 

Number of 

Facilities 

That 

Reported 

Total 

Quantities 

Released 

On-Site to 

Air (lbs.) 

Total 

Quantities 

Released On-

Site to Water 

(lbs.) 

Total 

Quantities 

Released 

(Disposed of) 

On-Site to 

Land (lbs.) 

Total 

Quantities 

Transferred to 

POTWs (lbs.) 

Total Quantities 

Transferred to 

Other (Non-

POTWs) 

Wastewater 

Treatment 

Facilities (lbs.) 

2011 197 35,909 2,187 26,241 1,709 409 

2015 145 29,114 1,901 35,847 2,487 440 

2017 131 44,235 842 16,957 2,131 41 

POTWs = publicly owned treatment works 
a Reference: U.S. EPA, 2019b 

 

For Reporting Year 2017, 131 facilities submitted TRI reports for DEHP. The total quantities of 

DEHP these facilities released on-site to air (as fugitive and stack emissions), surface water and 

land are: 44,235 pounds; 842 pounds; and 16,957 pounds, respectfully. These facilities reported 

2,131 pounds of the chemical transferred to POTW and 41 pounds transferred off-site to other 

non-POTW wastewater treatment facilities for the purpose of wastewater treatment. These 

transfer categories represent two types of off-site transfers for wastewater treatment that may 

lead to releases from the receiving facilities. They do not include quantities sent off-site for other 

types of waste management activities that include, or may lead to, releases of the chemical. 

 

Quantities transferred off-site represent the amount of a toxic chemical a facility sent off-site 

prior to any waste management (e.g., treatment) at a receiving facility. Some of the quantities of 

DEHP received by the non-POTW wastewater treatment facilities may have been released to 

surface waters or to air during treatment processes at the facilities.  

 

When chemical substances are used as reactants and chemical intermediates, the industrial 

releases may be a relatively low percentage of the production volume. Lower percentage releases 

occur when a high percentage of the chemical reacts without excess loss during its use as 

reactants and chemical intermediates. The actual percentage and quantity of release of the 

reported chemical associated with this category are not known. 

 

When chemical substances are incorporated into formulations, mixtures, or reaction products, the 

industrial releases may be a relatively low percentage of the production volume. Lower 

percentage releases occur when a high percentage of the volume is incorporated without 

significant process losses during its incorporation into a formulation, mixture, or product. The 

actual percentages, quantities, and media of releases of the reported chemical associated with this 

processing or use are not known.  

 

When chemical substances are repackaged, the industrial releases may be a relatively low 

percentage of the production volume. Lower percentage releases occur when a high percentage 

of the chemical is repackaged without significant process losses during its repackaging. The 

https://www.epa.gov/enviro/tri-customized-search
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actual percentages, quantities, and media of releases of the reported chemical associated with this 

processing or use are not known.  

 

When chemical substances have commercial or consumer use as adhesives and sealants, and 

paints and coating, they can have variable release percentages. If the chemical is used as a 

solvent, it may evaporate to the air during the drying or curing of the adhesive and/or paint or 

coating. Other additives may be entrained in the dried or cured adhesive or paint or coating but 

may be released to the environment due to abrasion of paint or coating. The actual percentage 

and quantity of release of the reported chemical associated with this category are not known but 

could be high.  

 

When chemical substances have commercial or consumer use as lawn and garden products, the 

releases during end use may be a relatively high percentage of the production volume. Higher 

percentage releases occur when the product containing the chemical is used in a dispersive 

pattern on land. The actual percentage and quantity of release of the reported chemical associated 

with this category are not known but could be high. 

 

Worker/Occupational exposure 

Worker exposures to this chemical may be affected by many factors, including but not limited to 

volume produced, processed, distributed, used and disposed of; physical form and concentration; 

processes of manufacture, processing, and use; chemical properties such as vapor pressure, 

solubility, and water partition coefficient; local temperature and humidity; and exposure controls 

such as engineering controls, administrative controls, and the existence of a personal protective 

equipment (PPE) program. 

 

DEHP has an Occupational Safety and Health Administration (OSHA) Permissible Exposure 

Limit (PEL) (OSHA, 2009). The PEL is 5 milligrams (mg)/cubic meter (m3) over an 8-hour 

workday, time weighted average (TWA). This chemical also has a National Institute for 

Occupational Safety and Health (NIOSH) Recommended Exposure Limit (REL) (NIOSH, 2010) 

of 5 mg/m3 TWA and a short-term exposure limit (STEL) of 10 mg/m3. The American 

Conference of Governmental Industrial Hygienists (ACGIH) set the Threshold Limit Value 

(TLV) at 5 mg/m3 TWA. 

 

DEHP has a vapor pressure ranging from 1.42 x 10-7 mm Hg to 9.75 x 10-6 mm Hg at 25 ºC/  

77 °F. EPA assumes negligible inhalation exposure to vapors generated from liquids with vapor 

pressures below 0.001 mm Hg at ambient room temperature conditions. 

 

DEHP is indicated as being used in adhesives and sealants, and paints and coatings. Products 

such as adhesive and sealants, and paints and coatings may be applied via spray or roll 

application methods. These methods may generate mists to which workers may be exposed. 

 

Consumer exposure 

Based on CDR reporting information, DEHP is widely used in consumer products, including 

adhesives, cleaners, electrical and electronic products and paint and coatings, among other 

products. The NIH Consumer Product Database and the Chemical and Products Database 

CPDat) indicated that DEHP is used in a number of consumer products (Table 12). In the most 

https://www.osha.gov/dsg/annotated-pels/tablez-1.html
https://www.cdc.gov/niosh/npg/npgdcas.html
https://www.epa.gov/chemical-research/cheTSCAmical-and-products-database-cpdat
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recent assessments reviewed, use of DEHP was reported in a variety of consumer products, 

including tablecloths, shower curtains, furniture and automobile upholstery, floor tiles, shoes, 

food packaging materials, as well as in medical devices (NTP 2016, TERA 2015, IARC 2013, CPSC 

(2010), ECHA 2010, NICNAS 2010, ECB 2008, NICNAS (2008), NTP-CERHR 2006, OEHHA 2005, 

ATSDR 2002, OEHHA 1997, NICNAS 2013, FDA 2004). Consumer exposure to DEHP may occur 

through dermal exposure and through inhalation of contaminated air or dust containing di-

ethylhexyl that migrated from consumer products (NTP 2016, TERA 2015, NICNAS 2010, NTP-

CERHR 2006).  

 

Table 12. Exposure Information for Consumers 

Chemical 

Identity 

Consumer Product Database 

Consumer Uses (List) 

Di-Ethylhexyl 

Phthalate 

(117-81-7) 

Adhesive, apparel bags, arts crafts products, automotive, automotive care, binding, 

building material, carpet, casting agent, cleaner, clothing, colorant, decor, electronics, 

filler, filler building material, fixative, flooring, fluid property modulator, footwear, 

fragrance, furniture, hardener, insulation, leather, metal surface treatment, paint, paint 

binding, photographic, plastic, plastic softener, pool chemicals, printing, printing ink, 

propellant, rubber, seal material, softener, solvent, sports equipment, stabilizer, textile, 

toys, wall building material 

Reference: CPDat 
 

General population exposure 

Releases of DEHP from certain conditions of use, such as manufacturing and industrial use 

activities, may result in general population exposures via drinking water ingestion and inhalation 

from air releases. Exposure can also occur orally through consumption of food containing di-

ethylhexyl phthalate, either through contamination from environmental sources or as a result of 

leaching from food packaging materials (TERA 2015, ATSDR 2002, OEHHA 1997). DEHP was 

detectable in air, water, soil/sediment, and other environmental media, as well as ecological 

biomonitoring matrices of aquatic non-mammals and other ecological matrices (Table 13).  

 

Existing assessments also indicated DEHP was detected in ambient air, indoor air, surface water, 

groundwater, wastewater, landfill leachate, sediment, soil, diet, and sludge (NICNAS 2019, NTP 

2016, IARC 2013, ECB 2008, NTP-CERHR 2006, ATSDR 2002, OEHHA 1997), as well as in aquatic 

invertebrates, fish, and monkeys (IARC 2013, ECB 2008, ATSDR 2002). In human matrices, 

DEHP has been detected in serum, breast milk, adipose tissue, cord blood and stored blood (NTP 

2016, IARC 2013, ECB 2008, NTP-CERHR 2006, OEHHA 2005, ATSDR 2002, OEHHA 1997, NTP 

1982), whereas metabolites of DEHP have been detected in urine, saliva, breast milk, cord blood, 

and serum (NTP 2016, CPSC 2014, IARC 2013, NICNAS 2010, ECHA 2010, ECB 2008, NTP-CERHR 

2006, ATSDR 2002). Based on fate properties, such as soil organic carbon-water partition 

coefficient and Henry’s Law constant, EPA anticipates possible presence of DEHP in soil, 

sediment, and water (NICNAS 2019, NTP 2016).  

 

  

https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://web.archive.org/web/20190320060357/https:/www.cpsc.gov/s3fs-public/pdfs/TERAReportPhthalates.pdf
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://echa.europa.eu/documents/10162/13641/dehp_echa_review_report_2010_6_en.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://icfonline.sharepoint.com/teams/OPPTTSCASupport/Shared%20Documents/General/4_Next20/Prioritization/Chemicals/10_DEHP/Draft%20Dossiers/10_DEHP_Hazard%20Section%20Only.docx
https://www.fda.gov/media/114001/download
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://web.archive.org/web/20190320060357/https:/www.cpsc.gov/s3fs-public/pdfs/TERAReportPhthalates.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://www.epa.gov/chemical-research/cheTSCAmical-and-products-database-cpdat
https://web.archive.org/web/20190320060357/https:/www.cpsc.gov/s3fs-public/pdfs/TERAReportPhthalates.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessments/tier-ii-environment-assessments/phthalates
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://www.cpsc.gov/chap
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://echa.europa.eu/documents/10162/13641/dehp_echa_review_report_2010_6_en.pdf
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65
https://usepa.sharepoint.com/sites/OCSPP/OPPT/CCD/ECB/Prioritization/Proposed%20Designation/Adams,%20WJ;%20Biddinger,%20GR;%20Robillard,%20KA;%20Gorsuch,%20JW.%20(1995).%20A%20summary%20of%20the%20acute%20toxicity%20of%2014%20phthalate%20esters%20to%20representative%20aquatic%20organisms.%20Environmental%20Toxicology%20and%20Chemistry.%2014:%201569-1574.%20http:/dx.doi.org/10.1002/etc.5620140916
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
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Table 13. Exposure Information for the Environment and General Population 

Database Name 

Env. 

Concen. 

Data 

Present? 

Human 

Biomon. 

Data 

Present? 

Ecological 

Biomon. 

Data 

Present? 

Reference 

California Air Resources Board  no no no CARB (2005) 

Comparative Toxicogenomics Database yes yes no MDI (2002) 

EPA Ambient Monitoring Technology 

Information Center – Air Toxics Data 
yes no no U.S. EPA (1990) 

EPA Discharge Monitoring Report Data yes no no U.S. EPA (2007) 

EPA Unregulated Contaminant Monitoring 

Rule 
no no no U.S. EPA (1996) 

FDA Total Diet Study no no no FDA (1991) 

Great Lakes Environmental Database no no no U.S. EPA (2018b) 

Information Platform for Chemical 

Monitoring Data 
yes no yes EC (2018) 

International Council for the Exploration of 

the Sea 
no no no ICES (2018) 

OECD Monitoring Database no no no OECD (2018) 

Targeted National Sewage Sludge Survey yes no no U.S. EPA (2006) 

The National Health and Nutrition 

Examination Survey 
no no no CDC (2013) 

USGS Monitoring Data –National Water 

Quality Monitoring Council 
yes no no USGS (1991a) 

USGS Monitoring Data –National Water 

Quality Monitoring Council, Air 
no no no USGS (1991b) 

USGS Monitoring Data –National Water 

Quality Monitoring Council, Ground Water 
yes no no USGS (1991c) 

USGS Monitoring Data –National Water 

Quality Monitoring Council, Sediment 
yes no no USGS (1991d) 

USGS Monitoring Data –National Water 

Quality Monitoring Council, Soil 
yes no no USGS (1991e) 

USGS Monitoring Data –National Water 

Quality Monitoring Council, Surface Water 
yes no no USGS (1991f) 

USGS Monitoring Data –National Water 

Quality Monitoring Council, Tissue 
no no yes USGS (1991g) 

a Concen.= concentration 
b Biomon.= biomonitoring 

  

https://www.arb.ca.gov/research/apr/reports/l3041.pdf
http://ctdbase.org/
https://www3.epa.gov/ttnamti1/toxdat.html
https://cfpub.epa.gov/dmr/
https://www.epa.gov/dwucmr
http://www.fda.gov/Food/FoodScienceResearch/TotalDietStudy/ucm184293.htm
https://www.epa.gov/great-lakes-monitoring/great-lakes-fish-monitoring-surveillance-program-data
https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html
http://www.ices.dk/marine-data/data-portals/Pages/DOME.aspx
http://www.oecd.org/
https://www.epa.gov/biosolids/sewage-sludge-surveys
https://www.cdc.gov/nchs/nhanes/index.htm
https://www.waterqualitydata.us/portal/
https://www.waterqualitydata.us/portal/#sampleMedia=Air&mimeType=csv
https://www.waterqualitydata.us/portal/#siteType=Aggregate%20groundwater%20use&sampleMedia=Water&mimeType=csv&dataProfile=activityAll
https://www.waterqualitydata.us/portal/#sampleMedia=Sediment&mimeType=csv
https://www.waterqualitydata.us/portal/#sampleMedia=Soil&mimeType=csv
https://www.waterqualitydata.us/portal/#siteType=Aggregate%20surface-water-use&sampleMedia=Water&mimeType=csv
https://www.waterqualitydata.us/portal/#sampleMedia=Tissue&mimeType=csv
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9. Other risk-based criteria that EPA determines to be relevant to the designation of the 

chemical substance’s priority 

 

EPA did not identify other risk-based criteria relevant to the designation of the chemical 

substance’s priority. 

 

10. Proposed designation and Rationale 

 

Proposed designation: High-priority substance  

 

Rationale: EPA identified and analyzed reasonably available information and concluded that 

DEHP may present an unreasonable risk of injury to health and/or the environment, including 

potentially exposed or susceptible subpopulations, (e.g., workers, consumers, women of 

reproductive age, children). This is based on the potential hazard and potential exposure of 

DEHP under the conditions of use described in this document to support the prioritization 

designation. Specifically, EPA expects that the manufacturing, processing, distribution, use, and 

disposal of DEHP may result in presence of the presence of the chemical in surface water and in 

groundwater, ingestion of the chemical in drinking water, inhalation of the chemical from air 

releases, exposure to workers, exposure to consumers, and exposure to the general population, 

including children. In addition, EPA expects potential environmental (e.g., aquatic toxicity, 

terrestrial toxicity) and human health hazards (e.g., repeated dose toxicity, reproductive toxicity, 

developmental toxicity, carcinogenicity, neurotoxicity, and observations in epidemiologic and/or 

biomonitoring studies).  

 

 



 

43 

 

11. References  

*Note: All hyperlinked in-text citations are also listed below* 

Adams, WJ; Biddinger, GR; Robillard, KA; Gorsuch, JW. (1995). A summary of the acute 

toxicity of 14 phthalate esters to representative aquatic organisms. Environmental Toxicology 

and Chemistry. 14: 1569-1574. http://dx.doi.org/10.1002/etc.5620140916  

Adams, WJ; Heidolph, BB. (1985). Short-cut chronic toxicity estimates using Daphnia magna. In 

Aquatic Toxicology and Hazard Assessment: Seventh Symposium, ASTM STP 854. 

Philadelphia, PA: American Society for Testing and Materials.  

Adema, DMM; Canton, JH; Slooff, W; Hanstveit, AO. (1981). Research for a useful 

combination of test methods to determine the aquatic toxicity of environmentally dangerous 

chemicals (pp. 107). (Report No. CL81/100). National Institute of Public Health and 

Environmental Hygiene.  

Agarwal, DK; Eustis, S; Lamb, JC; Jameson, CW; Kluwe, WM. (1986). Influence of dietary zinc 

on di(2-ethylhexyl)phthalate-induced testicular atrophy and zinc depletion in adult rats. 

Toxicology and Applied Pharmacology. 84: 12-24. http://dx.doi.org/10.1016/0041-

008X(86)90412-6  

Ahmadivand, S; Farahmand, H; Mirvaghefi, A; Eagderi, S; Zargar, A. (2015). Effects of (anti) 

androgenic endocrine disruptors (DEHP and butachlor) on immunoglobulin M (IgM) and 

leukocytes counts of male rainbow trout (Oncorhynchus mykiss). Bulletin of Environmental 

Contamination and Toxicology. 94: 695-700.  

ATSDR (Agency for Toxic Substances and Disease Registry). (2002). Toxicological profile for 

di(2-ethylhexyl) phthalate [ATSDR Tox Profile]. Atlanta, GA: U.S. Department of Health and 

Human Services, Public Health Service. 

http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65  

Barrows, ME; Petrocelli, SR; Macek, KJ; Carroll, JJ. (1980). Bioconcentration and elimination 

of selected water pollutants by bluegill sunfish (Lepomis macrochirus). In R Haque (Ed.), 

Dynamics, exposure and hazard assessment of toxic chemicals (pp. 379-392). Ann Arbor, MI: 

Ann Arbor Science.  

Birge, WJ; Black, JA; Ballard, ST; McDonnell, WE. (1982b). Acute toxicity testing with 

freshwater fish. In JD Horne; MA Swirsky; TA Hollister; BR Oblad; JH Kennedy (Eds.), 

Aquatic toxicity studies of five priority pollutants (pp. 47). Houston, TX: NUS Corporation.  

http://dx.doi.org/10.1002/etc.5620140916
http://dx.doi.org/10.1016/0041-008X(86)90412-6
http://dx.doi.org/10.1016/0041-008X(86)90412-6
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=684&tid=65


 

44 

 

Birge, WJ; Black, JA; Bruser, DM. (1979). Toxicity of organic chemicals to embryo-larval 

stages of fish. (EPA 560/11-97-007). Washington, D.C.: U.S. Environmental Protection Agency.  

Birge, WJ; Black, JA; Westerman, AG; Bruser, DM; McDonnell, WE; Ramey, BA. (1982). The 

effects of bis(2-ethylhexyl) phthalate on early life stages of the fathead minnow. In JD Horne; 

MA Swirsky; TA Hollister; BR Oblad; JH Kennedy (Eds.), Aquatic toxicity studies of five 

priority pollutants (pp. 19). Houston, TX: NUS Corporation.  

Bizarro, C; Eide, M; Hitchcock, DJ; Goksøyr, A; Ortiz-Zarragoitia, M. (2016). Single and 

mixture effects of aquatic micropollutants studied in precision-cut liver slices of Atlantic cod 

(Gadus morhua): Supplemental journal materials. Aquatic Toxicology. 177. 

http://dx.doi.org/10.1016/j.aquatox.2016.06.013  

Boyd, WA; Smith, MV; Co, CA; Pirone, JR; Rice, JR; Shockley, KR; Freedman, JH. (2016). 

Developmental effects of the ToxCast™ phase I and phase II chemicals in Caenorhabditis 

elegans and corresponding responses in zebrafish, rats, and rabbits: Supplemental journal 

materials. Environmental Health Perspectives. 124. http://dx.doi.org/10.1289/ehp.1409645  

Brown, D; Croudace, CP; Williams, NJ; Shearing, JM; Johnson, PA. (1998). The effect of 

phthalate ester plasticisers tested as surfactant stabilised dispersions on the reproduction of the 

Daphnia magna. Chemosphere. 36: 1367-1379. http://dx.doi.org/10.1016/S0045-6535(97)10018-

2  

Brown, D; Thompson, RS. (1982). Phthalates and the aquatic environment: 1. The effect of di-2-

ethylhexyl phthalate and diisodecyl phthalate on the reproduction of Daphnia magna and 

observations on their bioconcentration. Chemosphere. 11: 417-426. 

http://dx.doi.org/10.1016/0045-6535(82)90045-5  

Buccafusco, RJ; Ells, SJ; LeBlanc, GA. (1981). Acute toxicity of priority pollutants to bluegill 

(Lepomis macrochirus). Bulletin of Environmental Contamination and Toxicology. 26: 446-452. 

http://dx.doi.org/10.1007/BF01622118  

Byrns, G. (2001). The fate of xenobiotic organic compounds in wastewater treatment plants. 

Water Research. 35: 2523-2533. http://dx.doi.org/10.1016/S0043-1354(00)00529-7  

Cadogan DF, Papez M, Poppe AC, Pugh DM. (1994). An assessment of the release, occurrence 

and possible effects of plasticisers in the environment. Progress in Rubber, Plastics and 

Recycling Technology. 10: 1-19.  

Canton, JH; Adema, DMM; De Zwart, D. (1984). Research after the usefulness of three egg-

laying species in routine toxicology research (pp. 18). (Report No. 668114-002). National 

Institute of Public Health and Environmental Hygiene.  

http://dx.doi.org/10.1016/j.aquatox.2016.06.013
http://dx.doi.org/10.1289/ehp.1409645
http://dx.doi.org/10.1016/S0045-6535(97)10018-2
http://dx.doi.org/10.1016/S0045-6535(97)10018-2
http://dx.doi.org/10.1016/0045-6535(82)90045-5
http://dx.doi.org/10.1007/BF01622118
http://dx.doi.org/10.1016/S0043-1354(00)00529-7


 

45 

 

CARB (California Air Resources Board). (2005). California Air Resources Board (CARB): 

Indoor air pollution in California [Database]. Retrieved from 

https://www.arb.ca.gov/research/apr/reports/l3041.pdf 

Carnevali, O; Tosti, L; Speciale, C; Peng, C; Zhu, Y; Maradonna, F. (2010). DEHP impairs 

zebrafish reproduction by affecting critical factors in oogenesis. PLoS ONE. 5: 7 p. 

http://dx.doi.org/10.1371/journal.pone.0010201  

CDC (Centers for Diseases Control and Prevention). (2013). National Health and Nutrition 

Examination Survey Data (NHANES) [Database]. Atlanta, GA: CDC, National Center for 

Health Statistics. Retrieved from https://www.cdc.gov/nchs/nhanes/index.htm 

Chikae, M; Ikeda, R; Hatano, Y; Hasan, Q; Morita, Y; Tamiya, E. (2004). Effects of bis(2-

ethylhexyl) phthalate, γ-hexachlorocyclohexane, and 17β-estradiol on the fry stage of medaka 

(Oryzias latipes). Environmental Toxicology and Pharmacology. 18: 9-12. 

http://dx.doi.org/10.1016/j.etap.2004.04.004  

Clapp, LW; Talarczyk, MR; Park, JK; Boyle, WC. (1994). Performance comparison between 

activated-sludge and fixed-film processes for priority pollutant removals. Water Environment 

Research. 66: 153-160.  

Clayton GD, Clayton FE, eds. (1981). [DEHP: CASRN 117-81-7]. In Patty's Industrial Hygiene 

and Toxicology (3rd ed.). New York, NY: John Wiley & Sons.  

CPSC (U.S. Consumer Product Safety Commission). (2010). Toxicity Review of Di(2-

ethylhexyl) Phthalate (DEHP). Memorandum. Bethesda, MD: U.S. Consumer Product Safety 

Commission Directorate for Health Sciences. 

https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-

public/ToxicityReviewOfDEHP.pdf  

CPSC (U.S. Consumer Product Safety Commission). (2014). Chronic hazard advisory panel on 

phthalates and phthalate alternatives. Bethesda, MD: U.S. Consumer Product Safety Commission 

Directorate for Health Sciences. https://www.cpsc.gov/chap  

Crago, J; Klaper, R. (2012). A mixture of an environmentally realistic concentration of a 

phthalate and herbicide reduces testosterone in male fathead minnow (Pimephales promelas) 

through a novel mechanism of action. Aquatic Toxicology. 110-111: 74-83. 

http://dx.doi.org/10.1016/j.aquatox.2011.12.021  

Cravedi, JP; Perdu-Durand, E. (2002). The phthalate diesters DEHP and DBP do not induce 

lauric acid hydroxylase activity in rainbow trout. Marine Environmental Research. 54: 787-791. 

http://dx.doi.org/10.1016/S0141-1136(02)00196-4  

https://www.arb.ca.gov/research/apr/reports/l3041.pdf
http://dx.doi.org/10.1371/journal.pone.0010201
https://www.cdc.gov/nchs/nhanes/index.htm
http://dx.doi.org/10.1016/j.etap.2004.04.004
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://web.archive.org/web/20190320060444/https:/www.cpsc.gov/s3fs-public/ToxicityReviewOfDEHP.pdf
https://www.cpsc.gov/chap
http://dx.doi.org/10.1016/j.aquatox.2011.12.021
http://dx.doi.org/10.1016/S0141-1136(02)00196-4


 

46 

 

Davis J.A. (1981) Comparison of Static-Replacement and Flow-Through Bioassays Using 

Duckweed, Lemna gibba G-3 EPA 560/6-81-003, U.S.EPA, Washington, DC : 106 p. 

(NTIS/PB81-187650) 

De Bruijn, J; Busser, F; Seinen, W; Hermens, J. (1989). Determination of octanol/water partition 

coefficients for hydrophobic organic chemicals with the slow-stirring method. Environmental 

Toxicology and Chemistry. 8: 499-512. http://dx.doi.org/10.1002/etc.5620080607  

Defoe, DL; Holcombe, GW; Hammermeister, DE; Biesinger, KE. (1990). Solubility and toxicity 

of eight phthalate esters to four aquatic organisms. Environmental Toxicology and Chemistry. 9: 

623-636.  

Dorfler, U; Haala, R; Matthies, M; Scheunert, I. (1996). Mineralization kinetics of chemicals in 

soils in relation to environmental conditions. Ecotoxicology and Environmental Safety. 34: 216-

222. http://dx.doi.org/10.1006/eesa.1996.0066  

E.G; Bionomics, G. (1983). Acute toxicity of thirteen phthalate esters to fathead minnows 

(Pimephales promelas) under flow-through conditions. (BW-83-3-1974). Wareham, MA: E.G. 

and G. Bionomics.  

ECB (European Chemicals Bureau). (2003). European Union risk assessment report: 1,2-

Benzenedicarboxylic acid, 1,2-bis(2-ethylhexyl) ester (pp. 12). 

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC45705/dehpreport042.pdf  

ECB (European Chemicals Bureau). (2008). European Union risk assessment report: Bis(2-

ethylhexyl)phthalate (DEHP). Luxembourg: European Union, European Chemicals Bureau, 

Institute for Health and Consumer Protection. 

https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb  

ECHA (European Chemicals Agency). (2010). Evaluation of new scientific evidence concerning 

the restrictions contained in annex XVII to regulation (EC) no 1907/2006 (REACH): Review of 

new available information for bis(2-ethylhexyl) phthalate (DEHP). European Union, European 

Chemicals Agency. 

https://echa.europa.eu/documents/10162/13641/dehp_echa_review_report_2010_6_en.pdf  

ECHA (European Chemicals Agency). (2019). Registration dossier: 117-81-7. Helsinki, Finland: 

European Chemicals Agency. https://echa.europa.eu/registration-dossier/-/registered-

dossier/15358  

EC (European Commission). (2018). Information Platform for Chemical Monitoring Data 

(IPCHEM) [Database]. Retrieved from 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html 

http://dx.doi.org/10.1002/etc.5620080607
http://dx.doi.org/10.1006/eesa.1996.0066
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC45705/dehpreport042.pdf
https://echa.europa.eu/documents/10162/e614617d-58e7-42d9-b7fb-d7bab8f26feb
https://echa.europa.eu/documents/10162/13641/dehp_echa_review_report_2010_6_en.pdf
https://echa.europa.eu/registration-dossier/-/registered-dossier/15358
https://echa.europa.eu/registration-dossier/-/registered-dossier/15358
https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html


 

47 

 

Ejlertsson, J; Meyerson, U; Svensson, BH. (1996). Anaerobic degradation of phthalic acid esters 

during digestion of municipal solid waste under landfilling conditions. Biodegradation. 7: 345-

352. http://dx.doi.org/10.1007/BF00115748  

FDA (U.S. Food and Drug Administration). (1991). FDA Total Diet Study [Database]. Retrieved 

from http://www.fda.gov/Food/FoodScienceResearch/TotalDietStudy/ucm184293.htm 

FDA (U.S. Food and Drug Administration). (2004). Safety assessment of di(2-

ethylhexyl)phthalate (DEHP) released from PVC medical devices. Rockville, MD: U.S. 

Department of Health and Human Services, Food and Drug Administration. 

https://www.fda.gov/media/114001/download  

FDA (U.S. Food and Drug Administration). (2012). Guidance for industry limiting the use of 

certain phthalates as excipients in CDER-regulated products. Silver Spring, MD: U.S. 

Department of Health and Human Services, Food and Drug Administration, Center for Drug 

Evaluation and Research (CDER). https://www.fda.gov/regulatory-information/search-fda-

guidance-documents/limiting-use-certain-phthalates-excipients-cder-regulated-products  

Forget-Leray, J; Landriau, I; Minier, C; Leboulenger, F. (2005). Impact of endocrine toxicants 

on survival, development, and reproduction of the estuarine copepod Eurytemora affinis (Poppe). 

Ecotoxicology and Environmental Safety. 60: 288-294. 

http://dx.doi.org/10.1016/j.ecoenv.2004.06.008  

Ganeshakumar, M. (2009) Chronic Toxicity of Phthalates, Bisphenol A and a Canadian Bottled 

Water Stored Under Different Light Regimes Using the Cnidarian Hydra viridissima. (M.A.). 

University of Ontario Institute of Technology, Ontario, Canada.  

Gavala, HN; Atriste-Mondragon, F; Iranpour, R; Ahring, BK. (2003). Biodegradation of 

phthalate esters during the mesophilic anaerobic digestion of sludge. Chemosphere. 52: 673-682. 

http://dx.doi.org/10.1016/S0045-6535(03)00126-7  

Geiger, DL; Brooke, LT; Call, DJ. (1990). Acute toxicities of organic chemicals to fathead 

minnows (Pimephales promelas): Volume V. Superior, WI: University of Wisconsin-Superior, 

Center for Lake Superior Environmental Studies.  

Guo, Y; Yang, Y; Gao, Y; Wang, X; Zhou, B. (2015). The impact of long term exposure to 

phthalic acid esters on reproduction in Chinese rare minnow (Gobiocypris rarus). Environmental 

Pollution. 203: 130-136. http://dx.doi.org/10.1016/j.envpol.2015.04.005  

Hardin, BD; Schuler, RL; Burg, JR; Booth, GM; Hazelden, KP; Mackenzie, KM; Piccirillo, VJ; 

Smith, KN. (1987). Evaluation of 60 chemicals in a preliminary developmental toxicity test. 

Teratogenesis, Carcinogenesis, and Mutagenesis. 7: 29-48. 

http://dx.doi.org/10.1002/tcm.1770070106  

http://dx.doi.org/10.1007/BF00115748
http://www.fda.gov/Food/FoodScienceResearch/TotalDietStudy/ucm184293.htm
https://www.fda.gov/media/114001/download
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/limiting-use-certain-phthalates-excipients-cder-regulated-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/limiting-use-certain-phthalates-excipients-cder-regulated-products
http://dx.doi.org/10.1016/j.ecoenv.2004.06.008
http://dx.doi.org/10.1016/S0045-6535(03)00126-7
http://dx.doi.org/10.1016/j.envpol.2015.04.005
http://dx.doi.org/10.1002/tcm.1770070106


 

48 

 

Haynes, WM, (Ed.). (2014). [1,2-Benzenedicarboxylic acid, 1,2-bis(2-ethylhexyl) ester]. In CRC 

handbook of chemistry and physics (95 ed.). Boca Raton, FL: CRC Press. Taylor & Francis 

Group.  

Heitmuller, PT; Hollister, TA; Parrish, PR. (1981). Acute toxicity of 54 industrial chemicals to 

sheepshead minnows (Cyprinodon variegatus). Bulletin of Environmental Contamination and 

Toxicology. 27: 596-604. http://dx.doi.org/10.1007/BF01611069  

Henderson, RJ; Sargent, JR. (1983). Studies on the effects of di-(2-ethylhexyl) phthalate on lipid 

metabolism in rainbow trout (Salmo gairdnerii) fed zooplankton rich in wax esters. Comparative 

Biochemistry and Physiology Part C: Comparative Pharmacology. 74: 325-330. 

http://www.sciencedirect.com/science/article/pii/0742841383901093  

Hill, EF; Heath, RG; Spawn, JW; Williams, JD. (1975). Lethal dietary toxicities of 

environmental pollutants to birds [Report]. In Special Scientific Report - Wildlife (pp. 61). (191). 

Washington, DC: U. S. Fish and Wildlife Service. http://pubs.er.usgs.gov/publication/ssrw191  

Hinckley, D; Bidleman, T; Foreman, W; Tuschall, J. (1990). Determination of vapor pressures 

for nonpolar and semipolar organic compounds from gas chromatographic retention data. Journal 

of Chemistry and Chemical Engineering. 35: 232-237.  

Horne, JD; Swirsky, MA; Hollister, TA; Oblad, BR; Kennedy, JH. (1983). Aquatic toxicity 

studies of five priority pollutants (pp. 196). (Final Report, EPA Contract No.68-01-6201, Task 

3). Houston, TX: NUS Corporation.  

Howard, PH; Banerjee, S; Robillard, KH. (1985). Measurement of water solubilities octanol-

water partition coefficients and vapor pressures of commercial phthalate esters. Environmental 

Toxicology and Chemistry. 4: 653-662. http://dx.doi.org/10.1002/etc.5620040509  

HSDB (Hazardous Substances Data Bank). (2015). 1,2-Benzenedicarboxylic acid, 1,2-bis(2-

ethylhexyl) ester, CASRN: 117-81-7. U.S. Department of Health and Human Services, National 

Institutes of Health, National Library of Medicine. https://toxnet.nlm.nih.gov/cgi-

bin/sis/search2/f?./temp/~ZEkWG5:3  

Huang, Q; Chen, Y; Chi, Y; Lin, Y; Zhang, H; Fang, C; Dong, S. (2015). Immunotoxic effects of 

perfluorooctane sulfonate and di(2-ethylhexyl) phthalate on the marine fish Oryzias melastigma. 

Fish and Shellfish Immunology. 44: 302-306. http://dx.doi.org/10.1016/j.fsi.2015.02.005  

Hulzebos, EM; Adema, DMM; Dirven-Van Breemen, EM; Henzen, L; van Dis, WA; Herbold, 

HA; Hoekstra, JA; Baerselman, R; van Gestel, CAM. (1993). Phytotoxicity studies with Lactuca 

sativa in soil and nutrient solution. Environmental Toxicology and Chemistry. 12: 1079-1094. 

http://dx.doi.org/10.1002/etc.5620120614  

http://dx.doi.org/10.1007/BF01611069
http://www.sciencedirect.com/science/article/pii/0742841383901093
http://pubs.er.usgs.gov/publication/ssrw191
http://dx.doi.org/10.1002/etc.5620040509
https://toxnet.nlm.nih.gov/cgi-bin/sis/search2/f?./temp/~ZEkWG5:3
https://toxnet.nlm.nih.gov/cgi-bin/sis/search2/f?./temp/~ZEkWG5:3
http://dx.doi.org/10.1016/j.fsi.2015.02.005
http://dx.doi.org/10.1002/etc.5620120614


 

49 

 

IARC (International Agency for Research on Cancer). (2013). Some Chemicals Present in 

Industrial and Consumer Products, Food and Drinking-water. In IARC Monographs on the 

Evaluation of Carcinogenic Risks to Humans. Lyon, France: World Health Organization. 

https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf  

ICES (International Council for the Exploration of the Sea). (2018). ICES-Dome [Database]. 

Retrieved from http://www.ices.dk/marine-data/data-portals/Pages/DOME.aspx 

Jee, JH; Koo, JG; Keum, YH; Park, KH; Choi, SH; Kang, JC. (2009). Effects of dibutyl 

phthalate and di-ethylhexyl phthalate on acetylcholinesterase activity in bagrid catfish, 

Pseudobagrus fulvidraco (Richardson). Journal of Applied Ichthyology (Print). 25: 771-775. 

http://dx.doi.org/10.1111/j.1439-0426.2009.01331.x  

Jensen, J; van Langevelde, J; Pritzl, G; Krogh, PH. (2001). Effects of di(2-ethylhexyl) phthalate 

and dibutyl phthalate on the collembolan Folsomia fimetaria. Environmental Toxicology and 

Chemistry. 20: 1085-1091.  

Johnson, K. (1980). Percent fat determination of fish from bionomics: March 10th memorandum 

to D.W. Kuehl, U.S. EPA (pp. 2). Duluth, MN.  

Jonsson, S; Baun, A. (2003). Toxicity of mono- and diesters of o-phthalic esters to a crustacean, 

a green alga, and a bacterium. Environmental Toxicology and Chemistry. 22: 3037-3043.  

Jordão, R; Garreta, E; Campos, B; Lemos, MF; Soares, AM; Tauler, R; Barata, C. (2015). 

Compounds altering fat storage in Daphnia magna: Supplemental journal materials. Science of 

the Total Environment. 545-546. http://dx.doi.org/10.1016/j.scitotenv.2015.12.097  

Kawaguchi, H. (1994). Photodecomposition of bis-2-ethylhexyl phthalate. Chemosphere. 28: 

1489-1493. http://dx.doi.org/10.1016/0045-6535(94)90243-7  

Kevekordes, K. (2001). Toxicity tests using developmental stages of Hormosira banksii 

(Phaeophyta) identify ammonium as a damaging component of secondary treated sewage 

effluent discharged into Bass Strait, Victoria, Australia. Marine Ecology Progress Series. 219: 

139-148.  

Kim, EJ; Lee, SK. (2004). Reduced viability of F1 egg ropes in Chironomus riparius exposed to 

di-2-ethylhexyl phthalate (DEHP). Journal of Environmental Biology. 25: 259-261.  

Kirk, RO, DF (eds.). (1984). [1,2-Benzenedicarboxylic acid, 1,2-bis(2-ethylhexyl) ester]. 

CASRN: 117-81-7. In Kirk-Othmer encyclopedia of chemical technology (3rd ed ed.). New 

York, NY: John Wiley & Sons.  

https://monographs.iarc.fr/wp-content/uploads/2018/06/mono101.pdf
http://www.ices.dk/marine-data/data-portals/Pages/DOME.aspx
http://dx.doi.org/10.1111/j.1439-0426.2009.01331.x
http://dx.doi.org/10.1016/j.scitotenv.2015.12.097
http://dx.doi.org/10.1016/0045-6535(94)90243-7


 

50 

 

Kwak, IS; Lee, W. (2005). Endpoint for DEHP exposure assessment in Chironomus riparius. 

Bulletin of Environmental Contamination and Toxicology. 74: 1179-1185. 

http://dx.doi.org/10.1007/s00128-005-0705-0  

Lake, BG; Brantom, PG; Gangolli, SD; Butterworth, KR; Grasso, P; Lloyd, AG. (1977). The 

hepatic effects of orally administered di-(2-ethylhexyl) phthalate in the ferret. Biochemical 

Society Transactions. 5: 310-311.  

LeBlanc, GA. (1980). Acute toxicity of priority pollutants to water flea (Daphnia magna). 

Bulletin of Environmental Contamination and Toxicology. 24: 684-691. 

http://dx.doi.org/10.1007/BF01608174  

Lee, SM; Lee, SB; Park, CH; Choi, J. (2006). Expression of heat shock protein and hemoglobin 

genes in Chironomus tentans (Diptera, chironomidae) larvae exposed to various environmental 

pollutants: A potential biomarker of freshwater monitoring. Chemosphere. 65: 1074-1081. 

http://dx.doi.org/10.1016/j.chemosphere.2006.02.042  

Lenoir, A; Touchard, A; Devers, S; Christidès, JP; Boulay, R; Cuvillier-Hot, V. (2014). Ant 

cuticular response to phthalate pollution. Environmental Science and Pollution Research. 21: 

13446-13451. http://dx.doi.org/10.1007/s11356-014-3272-2  

Linden, E; Bengtsson, BE; Svanberg, O; Sundstrom, G. (1979). The acute toxicity of 78 

chemicals and pesticide formulations against two brackish water organisms, the bleak (Alburnus 

alburnus) and the harpacticoid Nitocra spinipes. Chemosphere. 8: 843-851. 

http://dx.doi.org/10.1016/0045-6535(79)90015-8  

Liu, Y; Guan, Y; Yang, Z; Cai, Z; Mizuno, T; Tsuno, H; Zhu, W; Zhang, X. (2009). Toxicity of 

seven phthalate esters to embryonic development of the abalone Haliotis diversicolor supertexta. 

Ecotoxicology. 18: 293-303. http://dx.doi.org/10.1007/s10646-008-0283-0  

Ljungvall, K; Spjuth, L; Hulten, F; Einarsson, S; Rodriguez-Martinez, H; Andersson, K; 

Magnusson, U. (2006). Early post-natal exposure to low dose oral di(2ethylhexyl) phthalate 

affects the peripheral LH-concentration in plasma, but does not affect mating behavior in the 

post-pubertal boar. Reproductive Toxicology. 21: 160-166. 

http://dx.doi.org/10.1016/j.reprotox.2005.07.012  

Maradonna, F; Evangelisti, M; Gioacchini, G; Migliarini, B; Olivotto, I; Carnevali, O. (2013). 

Assay of vtg, ERs and PPARs as endpoint for the rapid in vitro screening of the harmful effect of 

Di-(2-ethylhexyl)-phthalate (DEHP) and phthalic acid (PA) in zebrafish primary hepatocyte 

cultures. Toxicology In Vitro. 27: 84-91. http://dx.doi.org/10.1016/j.tiv.2012.09.018  

Mayer, FL. (1976). Residue dynamics of di-2-ethylhexyl phthalate in fathead minnows 

(Pimephales promelas). Journal of the Fisheries Research Board of Canada. 33: 2610-2613.  

http://dx.doi.org/10.1007/s00128-005-0705-0
http://dx.doi.org/10.1007/BF01608174
http://dx.doi.org/10.1016/j.chemosphere.2006.02.042
http://dx.doi.org/10.1007/s11356-014-3272-2
http://dx.doi.org/10.1016/0045-6535(79)90015-8
http://dx.doi.org/10.1007/s10646-008-0283-0
http://dx.doi.org/10.1016/j.reprotox.2005.07.012
http://dx.doi.org/10.1016/j.tiv.2012.09.018


 

51 

 

Mayer, FL, Jr.; Ellersieck, MR. (1986). Manual of acute toxicity: Interpretation and data base for 

410 chemicals and 66 species of freshwater animals (pp. 505). (160). Washington, DC: U.S. 

Department of the Interior, Fish and Wildlife Service.  

MDI (MDI Biological Laboratory). (2002). Comparative Toxicogenomics Database (CTD) 

[Database]. Retrieved from http://ctdbase.org 

Mehrle, PM; Mayer, FL. (1976). Di-2-ethylhexyl phthalate: Residue dynamics and biological 

effects in rainbow trout and fathead minnows. In DD Hemphill (Ed.), Trace Substances in 

Environmental Health 10 (pp. 519-524). Columbia, MO: University of Missouri.  

Miyagawa, M; Takasawa, H; Sugiyama, A; Inoue, Y; Murata, T; Uno, Y; Yoshikawa, K. (1995). 

The in vivo-in vitro replicative DNA synthesis (RDS) test with hepatocytes prepared from male 

B6C3F1 mice as an early prediction assay for putative nongenotoxic (Ames-negative) mouse 

hepatocarcinogens. Mutation Research: Genetic Toxicology. 343: 157-183. 

http://dx.doi.org/10.1016/0165-1218(95)90082-9  

Mizukami, S; Ichimura, R; Kemmochi, S; Taniai, E; Shimamoto, K; Ohishi, T; Takahashi, M; 

Mitsumori, K; Shibutani, M. (2010). Induction of GST-P-positive proliferative lesions 

facilitating lipid peroxidation with possible involvement of transferrin receptor up-regulation and 

ceruloplasmin down-regulation from the early stage of liver tumor promotion in rats. Archives of 

Toxicology. 84: 319-331. http://dx.doi.org/10.1007/s00204-009-0496-x  

Morales, M; Planelló, R; Martínez-Paz, P; Herrero, O; Cortés, E; Martínez-Guitarte, J; Morcillo, 

G. (2011). Characterization of Hsp70 gene in Chironomus riparius: Expression in response to 

endocrine disrupting pollutants as a marker of ecotoxicological stress. Comparative 

Biochemistry and Physiology - Part C: Toxicology and Pharmacology. 153: 150-158. 

http://dx.doi.org/10.1016/j.cbpc.2010.10.003  

Narotsky, MG; Kavlock, RJ. (1995). A multidisciplinary approach to toxicological screening: II. 

Developmental toxicity. Journal of Toxicology and Environmental Health. 45: 145-171. 

http://dx.doi.org/10.1080/15287399509531987  

NFPA (National Fire Protection Association). (2010). Fire protection guide to hazardous 

materials: 117-81-7 (14th ed.). Quincy, MA.  

NICNAS (National Industrial Chemicals Notification and Assessment Scheme). (2008). Existing 

chemical hazard assessment report: Diethylhexyl phthalate. Sydney, Australia: Australian 

Department of Health and Ageing, National Industrial Chemicals Notification and Assessment 

Scheme. https://www.nicnas.gov.au/chemical-information/factsheets/chemical-

name/diethylhexyl-phthalate-dehp  

NICNAS (National Industrial Chemicals Notification and Assessment Scheme). (2010). Priority 

existing chemical draft assessment report: Diethylhexyl phthalate. Sydney, Australia: Australian 

http://ctdbase.org/
http://dx.doi.org/10.1016/0165-1218(95)90082-9
http://dx.doi.org/10.1007/s00204-009-0496-x
http://dx.doi.org/10.1016/j.cbpc.2010.10.003
http://dx.doi.org/10.1080/15287399509531987
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp
https://www.nicnas.gov.au/chemical-information/factsheets/chemical-name/diethylhexyl-phthalate-dehp


 

52 

 

Department of Health and Ageing, National Industrial Chemicals Notification and Assessment 

Scheme. https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-

DEHP.docx#cas-A_117-81-7  

NICNAS (National Industrial Chemicals Notification and Assessment Scheme). (2013). 1,2-

Benzenedicarboxylic acid, bis(2-ethylhexyl)ester: Human health tier II assessment. Sydney, 

Australia: Australian Department of Health, National Industrial Chemicals Notification and 

Assessment Scheme. https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-

assessment-details?assessment_id=121#cas-A_117-81-7  

NICNAS (National Industrial Chemicals Notification and Assessment Scheme). (2019). 

Phthalate esters: Environment tier II assessment. Sydney, Australia: Australian Department of 

Health and Ageing, National Industrial Chemicals Notification and Assessment Scheme. 

https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessments/tier-ii-

environment-assessments/phthalates  

NIOSH (National Institute for Occupational Safety & Health). (2010). NIOSH Pocket Guide to 

Chemical Hazards. Cincinnati, Ohio: U.S. Department of Health & Human Services, Centers for 

Disease Control & Prevention. https://www.cdc.gov/niosh/npg/npgdcas.html   

Norman, A; Borjeson, H; David, F; Tienpont, B; Norrgren, L. (2007). Studies of uptake, 

elimination, and late effects in Atlantic salmon (Salmo salar) dietary exposed to Di-2-ethylhexyl 

phthalate (DEHP) during early life. Archives of Environmental Contamination and Toxicology. 

52: 235-242. http://dx.doi.org/10.1007/s00244-005-5089-y  

NTP (National Toxicology Program). (1982). NTP technical report on the carcinogenesis 

bioassay of di(2-ethylhexyl)phthalate (CAS no. 117-81-7) in F344 rats and B6C3F1 mice (feed 

study). (NTP-80- 37; NIH Publication No. 82-1773). Research Triangle Park, NC: U.S. 

Department of Health and Human Services, National Institutes of Health, National Toxicology 

Program. https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf  

NTP (National Toxicology Program). (2016). Report on Carcinogens, 14th edition: Di(2-

ethylhexyl) phthalate. In Report on Carcinogens. Research Triangle Park, NC: U.S. Department 

of Health and Human Services, National Toxicology Program. 

https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf  

NTP-CERHR (National Toxicology Program Center for the Evaluation of Risks to Human 

Reproduction). (2006). NTP-CERHR monograph on the potential human reproductive and 

developmental effects of di (2-ethylhexyl) phthalate (DEHP). (NIH Publication No. 06-4476). 

https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf  

OECD (Organisation for Economic Co-operation and Development). (2018). OECD Monitoring 

Database [Database]. http://www.oecd.org  

https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://www.nicnas.gov.au/__data/assets/word_doc/0008/34847/PEC32-DEHP.docx#cas-A_117-81-7
https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessment-details?assessment_id=121#cas-A_117-81-7
https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessment-details?assessment_id=121#cas-A_117-81-7
https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessments/tier-ii-environment-assessments/phthalates
https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessments/tier-ii-environment-assessments/phthalates
https://www.cdc.gov/niosh/npg/npgdcas.html
http://dx.doi.org/10.1007/s00244-005-5089-y
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr217.pdf
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/diethylhexylphthalate.pdf
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/dehp/dehp-monograph.pdf
http://www.oecd.org/


 

53 

 

OEHHA (California Office of Environmental Health Hazard Assessment). (1997). Public health 

goal for di(2-ethylhexyl)phthalate (DEHP) in drinking water. California: California 

Environmental Protection Agency, Office of Environmental Health Hazard Assessment, 

Pesticide and Environmental Toxicology Section. 

https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf  

OEHHA (California Office of Environmental Health Hazard Assessment). (2002). No 

Significant Risk Level (NSRL) for the Proposition 65 carcinogen di(2-ethylhexyl)phthalate. 

California: California Environmental Protection Agency, Office of Environmental Health Hazard 

Assessment, Reproductive and Cancer Hazard Assessment Section. 

https://oehha.ca.gov/media/downloads/crnr/dehpnsrlfinal.pdf  

OEHHA (California Office of Environmental Health Hazard Assessment). (2005). Proposition 

65 Maximum Allowable Dose Level (MADL) for reproductive toxicity for di(2-

ethylhexyl)phthalate (DEHP) by oral exposure. California: California Environmental Protection 

Agency, Office of Environmental Health Hazard Assessment, Reproductive and Cancer Hazard 

Assessment Section. https://oehha.ca.gov/media/downloads/proposition-

65/chemicals/dehporalmadl062405.pdf  

OEHHA (California Office of Environmental Health Hazard Assessment). (2011). Appendix B: 

Chemical-specific summaries of the information used to derive unit risk and cancer potency 

values. California: California Environmental Protection Agency, Office of Environmental Health 

Hazard Assessment, Air Toxicology and Epidemiology Branch. 

https://oehha.ca.gov/media/downloads/crnr/appendixb.pdf  

Oishi, S. (1989). Enhancing effects of luteinizing hormone-releasing hormone on testicular 

damage induced by di-(2-ethylhexyl)phthalate in rats. Toxicology Letters. 47: 271-277. 

http://dx.doi.org/10.1016/0378-4274(89)90145-8 

Oishi, S; Hiraga, K. (1980). Testicular atrophy induced by phthalic acid esters: Effect on 

testosterone and zinc concentrations. Toxicology and Applied Pharmacology. 53: 35-41. 

http://dx.doi.org/10.1016/0041-008X(80)90378-6  

O'Neil, MJ. (2006). [1,2-Benzenedicarboxylic acid, 1,2-bis(2-ethylhexyl) ester]. In The Merck 

index: an encyclopedia of chemicals, drugs, and biologicals (14th ed.). Whitehouse Station, N.J.: 

Merck.  

O'Neil, MJ. (2013). [1,2-Benzenedicarboxylic acid, 1,2-bis(2-ethylhexyl) ester]. In MJ O'Neill; 

PE Heckelman; PH Dobbelaar; KJ Roman; CM Kenney; LS Karaffa (Eds.), The Merck index 

(15th ed., pp. 517). Cambridge, UK: Royal Society of Chemistry.  

Orbea, A; Ortiz-Zarragoitia, M; Cajaraville, MP. (2002). Interactive effects of benzo(a)pyrene 

and cadmium and effects of di(2-ethylhexyl) phthalate on antioxidant and peroxisomal enzymes 

https://oehha.ca.gov/media/downloads/water/public-health-goal/dehpc.pdf
https://oehha.ca.gov/media/downloads/crnr/dehpnsrlfinal.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/dehporalmadl062405.pdf
https://oehha.ca.gov/media/downloads/crnr/appendixb.pdf
http://dx.doi.org/10.1016/0041-008X(80)90378-6


 

54 

 

and peroxisomal volume density in the digestive gland of mussel Mytilus galloprovincialis Lmk. 

Biomarkers. 7: 33-48. http://dx.doi.org/10.1080/13547500110066119  

OSHA (Occupational Safety & Health Administration). (2009). Permissible exposure limits: 

OSHA annotated table Z-1. United States Department of Labor, Occupational Safety & Health 

Administration. https://www.osha.gov/dsg/annotated-pels/tablez-1.html  

O'Shea, TJ; Stafford, CJ. (1980). Phthalate plasticizers: accumulation and effects on weight and 

food consumption in captive starlings. Bulletin of Environmental Contamination and 

Toxicology. 25: 345-352. http://dx.doi.org/10.1007/BF01985536  

Park, K; Kwak, I. (2008a). Characterization of heat shock protein 40 and 90 in Chironomus 

riparius larvae: effects of di(2-ethylhexyl) phthalate exposure on gene expressions and mouthpart 

deformities. Chemosphere. 74: 89-95. http://dx.doi.org/10.1016/j.chemosphere.2008.09.041  

Park, K; Kwak, I. (2008b). Expression of Chironomus riparius serine-type endopeptidase gene 

under di-(2-ethylhexyl)-phthalate (DEHP) exposure. Comparative Biochemistry and Physiology 

- Part B: Biochemistry and Molecular Biology. 151: 349-354. 

http://dx.doi.org/10.1016/j.cbpb.2008.08.004  

Park, K; Kwak, I. (2009a). Alcohol dehydrogenase gene expression in Chironomus riparius 

exposed to di(2-ethylhexyl) phthalate. Comparative Biochemistry and Physiology - Part C: 

Toxicology and Pharmacology. 150: 361-367. http://dx.doi.org/10.1016/j.cbpc.2009.05.015  

Park, K; Kwak, I. (2009b). Calponin gene expression in Chironomus riparius exposed to di(2-

ethylhexyl) phthalate. Environmental Toxicology. 24: 555-562. 

http://dx.doi.org/10.1002/tox.20463  

Park, K; Kwak, I. (2010). Molecular effects of endocrine-disrupting chemicals on the 

Chironomus riparius estrogen-related receptor gene. Chemosphere. 79: 934-941. 

http://dx.doi.org/10.1016/j.chemosphere.2010.03.002  

Park, K; Kwak, IS. (2012). Gene expression of ribosomal protein mRNA in Chironomus 

riparius: Effects of endocrine disruptor chemicals and antibiotics. Comparative Biochemistry and 

Physiology - Part C: Toxicology and Pharmacology. 156: 113-120. 

http://dx.doi.org/10.1016/j.cbpc.2012.05.002  

Parker, WJ; Monteith, HD; Melcer, H. (1994). Estimation of anaerobic biodegradation rates for 

toxic organic compounds in municipal sludge digestion. Water Research. 28: 1779-1789.  

Peakall, DB. (1974). Effects of Di-n-butyl and di-2-ethylhexyl phthalate on the eggs of ring 

doves. Bulletin of Environmental Contamination and Toxicology. 12: 698-702. 

http://dx.doi.org/10.1007/BF01685917  

http://dx.doi.org/10.1080/13547500110066119
https://www.osha.gov/dsg/annotated-pels/tablez-1.html
http://dx.doi.org/10.1007/BF01985536
http://dx.doi.org/10.1016/j.chemosphere.2008.09.041
http://dx.doi.org/10.1016/j.cbpb.2008.08.004
http://dx.doi.org/10.1016/j.cbpc.2009.05.015
http://dx.doi.org/10.1002/tox.20463
http://dx.doi.org/10.1016/j.chemosphere.2010.03.002
http://dx.doi.org/10.1016/j.cbpc.2012.05.002
http://dx.doi.org/10.1007/BF01685917


 

55 

 

Planelló, R; Herrero, O; Martínez-Guitarte, JL; Morcillo, G. (2011). Comparative effects of butyl 

benzyl phthalate (BBP) and di(2-ethylhexyl) phthalate (DEHP) on the aquatic larvae of 

Chironomus riparius based on gene expression assays related to the endocrine system, the stress 

response and ribosomes. Aquatic Toxicology. 105: 62-70. 

http://dx.doi.org/10.1016/j.aquatox.2011.05.011  

Rhodes, JE; Adams, WJ; Biddinger, GR; Robillard, KA; Gorsuch, JW. (1995). Chronic toxicity 

of 14 phthalate esters to Daphnia magna and rainbow trout (Oncorhynchus mykiss). 

Environmental Toxicology and Chemistry. 14: 1967-1976.  

Richter, JE. (1982). Results of algal toxicity tests with priority pollutants (pp. 12). Superior, WI: 

Center for Lake Superior Environmental Studies.  

RIVM (National Institute of Public Health and the Environment). (2001). Re-evaluation of 

human-toxicological maximum permissible risk levels. The Netherlands: National Institute of 

Public Health and the Environment. https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf  

Rumble, JR. (2018). CRC handbook of chemistry and physics. In JR Rumble (Ed.), (99th ed.). 

Boca Raton, FL: CRC Press.  

Sabourault, C; De, SG; Amichot, M; Cuany, A; Rahmani, R; Salaun, JP; Berge, JB; Girard, JP; 

Lafaurie, M. (1999). Tissue-specific induction and inactivation of cytochrome P450 catalysing 

lauric acid hydroxylation in the sea bass, Dicentrarchus labrax. Comparative Biochemistry and 

Physiology - Part B: Biochemistry and Molecular Biology. 122: 253-260. 

http://dx.doi.org/10.1016/S0305-0491(99)00006-1  

Saeger, VW; Tucker, ES. (1976). Biodegradation of phthalic acid esters in river water and 

activated sludge. Applied and Environmental Microbiology. 31: 29-34.  

Sauvant, MP; Pépin, D; Grolière, CA; Bohatier, J. (1995a). Effects of organic and inorganic 

substances on the cell proliferation of L-929 fibroblasts and Tetrahymena pyriformis GL 

protozoa used for toxicological bioassays. Bulletin of Environmental Contamination and 

Toxicology. 55: 171-178. http://dx.doi.org/10.1007/BF00203006 

Sauvant, MP; Pepin, D; Bohatier, J; Groliere, CA. (1995b). Microplate technique for screening 

and assessing cytotoxicity of xenobiotics with Tetrahymena pyriformis. Ecotoxicology and 

Environmental Safety. 32: 159-165.  

Scanlan, LD; Loguinov, AV; Teng, Q; Antczak, P; Dailey, KP; Nowinski, DT; Kornbluh, J; Lin, 

XX; Lachenauer, E; Arai, A; Douglas, NK; Falciani, F; Stapleton, HM; Vulpe, CD. (2015). Gene 

transcription, metabolite and lipid profiling in eco-indicator Daphnia magna indicate diverse 

mechanisms of toxicity by legacy and emerging flame-retardants. Environmental Science and 

Technology. 49: 7400-7410. http://dx.doi.org/10.1021/acs.est.5b00977  

http://dx.doi.org/10.1016/j.aquatox.2011.05.011
https://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
http://dx.doi.org/10.1016/S0305-0491(99)00006-1
http://dx.doi.org/10.1007/BF00203006
http://dx.doi.org/10.1021/acs.est.5b00977


 

56 

 

Scholz, N. (1995). Determination of the effects of vestinol AH on the swimming behavior of 

Daphnia magna. (Final Report DK-631). Marl, Germany: Huels AG.  

Seo, JS; Park, TJ; Lee, YM; Park, HG; Yoon, YD; Lee, JS. (2006). Small heat shock protein 20 

gene (Hsp20) of the intertidal copepod Tigriopus japonicus as a possible biomarker for exposure 

to endocrine disruptors. Bulletin of Environmental Contamination and Toxicology. 76: 566-572. 

http://dx.doi.org/10.1007/s00128-006-0957-3  

Spehar, RL. (1986). Criteria document data. Memorandum to D.J. Call (pp. 17). Superior, WI: 

Center for Lake Superior Environmental Studies.  

Staples, CA; Peterson, DR; Parkerton, TF; Adams, WJ. (1997). The environmental fate of 

phthalate esters: A literature review. Chemosphere. 35: 667-749.  

Streufert, JM. (1977) Some Effects of Two Phthalic Acid Esters on the Life Cycle of the Midge 

(Chironomus plumosus). (Master's Thesis). University of Missouri, Columbia, MO.  

Sullivan KF, A, tlas EL, G.,lam C-S. (1982). Adsorption of phthalic esters from seawater. 

Environmental Science and Technology. 16: 428-432. http://dx.doi.org/10.1021/es00101a012  

Sun, J; Wu, X; Gan, JJ. (2015). Uptake and metabolism of phthalate esters by edible plants. 

Environmental Science and Technology. 49: 8471-8478. 

http://dx.doi.org/10.1021/acs.est.5b01233  

Tabak, HH; Quave, SA; Mashni, CI; Barth, EF. (1981). Biodegradability studies with organic 

priority pollutant compounds. Journal of Water Pollution Control Federation. 53: 1503-1518.   

TERA (Toxicology Excellence for Risk Assessment). (2015). Exposure assessment: 

Composition, production, and use of phthalates. Cincinnati, OH: Toxicology Excellence for Risk 

Assessment Center at the University of Cincinnati. 

https://web.archive.org/web/20190320060357/https://www.cpsc.gov/s3fs-

public/pdfs/TERAReportPhthalates.pdf  

U.S. EPA. (1987). Integrated Risk Information System (IRIS), chemical assessment summary, 

di(2-ethylhexyl)phthalate (DEHP); CASRN 117-81-7. Washington, DC: U.S. Environmental 

Protection Agency, National Center for Environmental Assessment. 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0014_summary.pdf  

U.S. EPA (U.S. Environmental Protection Agency). (1990). EPA Ambient Monitoring 

Technology Information Center (AMTIC): Air toxics data [Database]. Retrieved from 

https://www3.epa.gov/ttnamti1/toxdat.html 

http://dx.doi.org/10.1007/s00128-006-0957-3
http://dx.doi.org/10.1021/es00101a012
http://dx.doi.org/10.1021/acs.est.5b01233
https://web.archive.org/web/20190320060357/https:/www.cpsc.gov/s3fs-public/pdfs/TERAReportPhthalates.pdf
https://web.archive.org/web/20190320060357/https:/www.cpsc.gov/s3fs-public/pdfs/TERAReportPhthalates.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0014_summary.pdf
https://www3.epa.gov/ttnamti1/toxdat.html


 

57 

 

U.S. EPA (U.S. Environmental Protection Agency). (1996). EPA Unregulated Contaminant 

Monitoring Rule (UCMR) [Database]. Retrieved from https://www.epa.gov/dwucmr 

U.S. EPA (U.S. Environmental Protection Agency). (2006). Targeted National Sewage Sludge 

Survey (TNSSS) [Database]. Retrieved from https://www.epa.gov/biosolids/sewage-sludge-

surveys 

U.S. EPA (U.S. Environmental Protection Agency). (2007). EPA Discharge Monitoring Report 

Data (EPA DMR) [Database]. Retrieved from https://cfpub.epa.gov/dmr/ 

U.S. EPA (U.S. Environmental Protection Agency). (2012). Estimation Programs Interface Suite 

for Microsoft Windows, v 4.11 [Computer Program]. Washington, DC. Retrieved from 

https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface  

U.S. EPA (U.S. Environmental Protection Agency) (2013). 1986-2002 Inventory Update 

Reporting rule data (Non-confidential Production Volume in Pounds. Washington, DC. U.S. 

Environmental Protection Agency, Office of Pollution Prevention and Toxics. Retrieved: August 

9, 2013. 

U.S. EPA (U.S. Environmental Protection Agency) (2017). Chemical Data Reporting (2012 and 

2016 Public CDR database). Washington, DC. U.S. Environmental Protection Agency, Office of 

Pollution Prevention and Toxics. Retrieved from ChemView: June 2019.  

U.S. EPA (U.S. Environmental Protection Agency). (2018a). 

ECOTOXKnowledgebase.  Washington, DC: U.S. Environmental Protection Agency. 

https://cfpub.epa.gov/ecotox/ 

U.S. EPA (U.S. Environmental Protection Agency). (2018b). Great Lakes Environmental 

Database (GLENDA) [Database]. Retrieved from https://www.epa.gov/great-lakes-

monitoring/great-lakes-fish-monitoring-surveillance-program-data 

U.S. EPA (U.S. Environmental Protection Agency) (2019a). Chemical Data Reporting (2012 and 

2016 CBI CDR database). Washington, DC. U.S. Environmental Protection Agency, Office of 

Pollution Prevention and Toxics. Retrieved: April 25, 2019. http://www.epa.gov/cdr/ 

U.S. EPA (U.S. Environmental Protection Agency). (2019b). Envirofacts Toxics Release 

Inventory 2017 Updated Dataset (released April 2019) https://www.epa.gov/enviro/tri-

customized-search  

 

https://www.epa.gov/dwucmr
https://www.epa.gov/biosolids/sewage-sludge-surveys
https://www.epa.gov/biosolids/sewage-sludge-surveys
https://cfpub.epa.gov/dmr/
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface
https://cfpub.epa.gov/ecotox/
https://www.epa.gov/great-lakes-monitoring/great-lakes-fish-monitoring-surveillance-program-data
https://www.epa.gov/great-lakes-monitoring/great-lakes-fish-monitoring-surveillance-program-data
http://www.epa.gov/cdr/
https://www.epa.gov/enviro/tri-customized-search
https://www.epa.gov/enviro/tri-customized-search


 

58 

 

UNEP (United Nations Environment Programme). (2016). Report of the persistent organic 

pollutants review committee on the work of its twelfth meeting: Addendum: Risk management 

evaluation on short-chain chlorinated paraffins. Rome, Italy: United Nations, United Nations 

Environment Programme. 

http://chm.pops.int/Implementation/Alternatives/AlternativestoPOPs/ChemicalslistedinAnnexA/

Shortchainchlorinatedparaffins(SCCPs)/tabid/5986/Default.aspx  

Uno, Y; Takasawa, H; Miyagawa, M; Inoue, Y; Murata, T; Yoshikawa, K. (1994). An in vivo-in 

vitro replicative DNA synthesis (RDS) test using rat hepatocytes as an early prediction assay for 

nongenotoxic hepatocarcinogens screening of 22 known positives and 25 noncarcinogens. 

Mutation Research. 320: 189-205. http://dx.doi.org/10.1016/0165-1218(94)90046-9  

Uren-Webster, T; Lewis, C; Filby, A; Paull, G; Santos, E. (2010). Mechanisms of toxicity of 

di(2-ethylhexyl) phthalate on the reproductive health of male zebrafish. Aquatic Toxicology. 99: 

360-369. http://dx.doi.org/10.1016/j.aquatox.2010.05.015  

USGS (U.S. Geological Survey). (1991a). USGS Monitoring Data: National Water Quality 

Monitoring Council [Database]. Retrieved from https://www.waterqualitydata.us/portal 

USGS (U.S. Geological Survey). (1991b). USGS Monitoring Data: National Water Quality 

Monitoring Council - Air [Database]. Retrieved from 

https://www.waterqualitydata.us/portal/#sampleMedia=Air&mimeType=csv 

USGS (U.S. Geological Survey). (1991c). USGS Monitoring Data: National Water Quality 

Monitoring Council - Groundwater [Database]. Retrieved from 

https://www.waterqualitydata.us/portal/#siteType=Aggregate%20groundwater%20use&sample

Media=Water&mimeType=csv&dataProfile=activityAll 

USGS (U.S. Geological Survey). (1991d). USGS Monitoring Data: National Water Quality 

Monitoring Council - Sediment [Database]. Retrieved from 

https://www.waterqualitydata.us/portal/#sampleMedia=Sediment&mimeType=csv 

USGS (U.S. Geological Survey). (1991e). USGS Monitoring Data: National Water Quality 

Monitoring Council - Soil [Database]. Retrieved from 

https://www.waterqualitydata.us/portal/#sampleMedia=Soil&mimeType=csv 

USGS (U.S. Geological Survey). (1991f). USGS Monitoring Data: National Water Quality 

Monitoring Council - Surface Water [Database]. Retrieved from 

https://www.waterqualitydata.us/portal/#siteType=Aggregate%20surface-water-

use&sampleMedia=Water&mimeType=csv 

http://chm.pops.int/Implementation/Alternatives/AlternativestoPOPs/ChemicalslistedinAnnexA/Shortchainchlorinatedparaffins(SCCPs)/tabid/5986/Default.aspx
http://chm.pops.int/Implementation/Alternatives/AlternativestoPOPs/ChemicalslistedinAnnexA/Shortchainchlorinatedparaffins(SCCPs)/tabid/5986/Default.aspx
http://dx.doi.org/10.1016/0165-1218(94)90046-9
http://dx.doi.org/10.1016/j.aquatox.2010.05.015
https://www.waterqualitydata.us/portal
https://www.waterqualitydata.us/portal/#sampleMedia=Air&mimeType=csv
https://www.waterqualitydata.us/portal/#siteType=Aggregate%20groundwater%20use&sampleMedia=Water&mimeType=csv&dataProfile=activityAll
https://www.waterqualitydata.us/portal/#siteType=Aggregate%20groundwater%20use&sampleMedia=Water&mimeType=csv&dataProfile=activityAll
https://www.waterqualitydata.us/portal/#sampleMedia=Sediment&mimeType=csv
https://www.waterqualitydata.us/portal/#sampleMedia=Soil&mimeType=csv
https://www.waterqualitydata.us/portal/#siteType=Aggregate%20surface-water-use&sampleMedia=Water&mimeType=csv
https://www.waterqualitydata.us/portal/#siteType=Aggregate%20surface-water-use&sampleMedia=Water&mimeType=csv


 

59 

 

USGS (U.S. Geological Survey). (1991g). USGS Monitoring Data: National Water Quality 

Monitoring Council - Tissue [Database]. Retrieved from 

https://www.waterqualitydata.us/portal/#sampleMedia=Tissue&mimeType=csv 

Veith, GD; DeFoe, DL; Bergstedt, BV. (1979). Measuring and estimating the bioconcentration 

factor of chemicals in fish. Journal of the Fisheries Research Board of Canada. 36: 1040-1048. 

http://dx.doi.org/10.1139/f79-146  

Wams, TJ. (1987). Diethylhexylphthalate as an environmental contaminant--a review [Review]. 

Science of the Total Environment. 66: 1-16. http://dx.doi.org/10.1016/0048-9697(87)90072-6  

Wang, X; Yang, Y; Zhang, L; Ma, Y; Han, J; Yang, L; Zhou, B. (2013). Endocrine disruption by 

di-(2-ethylhexyl)-phthalate in Chinese rare minnow (Gobiocypris rarus). Environmental 

Toxicology and Chemistry. 32: 1846-1854. http://dx.doi.org/10.1002/etc.2261  

Wilson, VS; Lambright, C; Furr, J; Ostby, J; Wood, C; Held, G; Gray, LE, Jr. (2004). Phthalate 

ester-induced gubernacular lesions are associated with reduced insl3 gene expression in the fetal 

rat testis. Toxicology Letters. 146: 207-215. http://dx.doi.org/10.1016/j.toxlet.2003.09.012  

Wolfe, NL; Steen, WC; Burns, LA. (1980). Phthalate ester hydrolysis: Linear free energy 

relationships. Chemosphere. 9: 403-408.  

Yang, Z; Zhang, X; Cai, Z. (2009). Toxic effects of several phthalate esters on the embryos and 

larvae of abalone Haliotis diversicolor supertexta. Chinese Journal of Oceanology and 

Limnology. 27: 395-399.  

Ye, T; Kang, M; Huang, Q; Fang, C; Chen, Y; Shen, H; Dong, S. (2014). Exposure to DEHP and 

MEHP from hatching to adulthood causes reproductive dysfunction and endocrine disruption in 

marine medaka (Oryzias melastigma). Aquatic Toxicology. 146: 115-126. 

http://dx.doi.org/10.1016/j.aquatox.2013.10.025  

Zimmering, S; Mason, JM; Valencia, R. (1989). Chemical mutagenesis testing in Drosophila. 

VII. Results of 22 coded compounds tested in larval feeding experiments. Environmental and 

Molecular Mutagenesis. 14: 245-251. http://dx.doi.org/10.1002/em.2850140406  

 

https://www.waterqualitydata.us/portal/#sampleMedia=Tissue&mimeType=csv
http://dx.doi.org/10.1139/f79-146
http://dx.doi.org/10.1016/0048-9697(87)90072-6
http://dx.doi.org/10.1002/etc.2261
http://dx.doi.org/10.1016/j.toxlet.2003.09.012
http://dx.doi.org/10.1016/j.aquatox.2013.10.025
http://dx.doi.org/10.1002/em.2850140406

	Table of Contents
	List of Tables
	Acronyms and Abbreviations
	1. Introduction
	2. Production volume or significant changes in production volume
	Approach
	Results and Discussion

	3. Conditions of use or significant changes in conditions of use
	Approach
	CDR and TRI Tables
	CDR and TRI Summary and Additional Information on Conditions of Use

	4. Potentially exposed or susceptible subpopulations
	Approach
	Results and Discussion
	Children
	Women of reproductive age (e.g., pregnant women per TSCA statute)
	Workers
	Consumers


	5. Persistence and bioaccumulation
	Approach
	Physical and Chemical Properties and Environmental Fate Tables
	Results and Discussion

	6. Storage near significant sources of drinking water
	Approach
	Results and Discussion

	7. Hazard potential
	Approach
	Summary

	8. Exposure potential
	Approach
	Release potential for environmental and human health exposure
	Worker/Occupational and consumer exposure
	General population exposure

	Results and Discussion
	Release potential for environmental and human health exposure
	Worker/Occupational exposure
	Consumer exposure
	General population exposure


	9. Other risk-based criteria that EPA determines to be relevant to the designation of the chemical substance’s priority
	10. Proposed designation and Rationale
	11. References

