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The Alkylphenols & Ethoxylates Research Council (APERC) appreciates the opportunity to provide these comments in response to the June 20, 2011 memo prepared by the California State Water Resources Control Board (WRCB)
 regarding APERC’s previously submitted comments, which opposed regulations proposed by the Air Resources Board (ARB) that would restrict the use of alkylphenol ethoxylate (APE) surfactants in certain classes of consumer cleaning and degreaser products.  
 

APERC is disappointed by the general disregard of the WRCB for the weight-of-scientific evidence regarding the aquatic toxicity and risk of APEs such as nonylphenol ethoxylates (NPEs) and octylphenol ethoxylates (OPEs) and their degradation intermediates, including nonylphenol (NP) and octylphenol (OP) as well as for established U.S. EPA Water Quality Criteria (WQC) for NP.  In spite of the extensive set of studies available for this family of compounds, the Board states “we are not in a position to make far-reaching generalizations about the environmental fate and comparative toxicity of this large class of substances from the relatively narrow dataset for NP, OP and their ethoxylates.”   Nevertheless the Board has done just that in supporting recommendations to prohibit the use of these compounds based on a minimal number of select studies and initiatives in other regions, which were not relevant to exposures in California. 

In addition, APERC is concerned by the use of this ARB regulatory process on Volatile Organic Compounds (VOCs) to ban the use of these non-VOC compounds in certain applications based on opinion, speculation and without appropriate risk assessment.  Given the lack of evidence that APEs and their degradation intermediates are posing a risk to the aquatic environment in California, WRCB would more appropriately address their concerns about these compounds through additional monitoring and risk assessment.

WRCB’s response memo still does not provide a specific or sufficient basis for the Board’s concerns regarding the aquatic toxicity or risk of APE surfactants or their degradation intermediates in California.  WRCB has not shown that the use of APEs present a risk to the aquatic environment in California.  Rather, the WRCB recommendation to prohibit the use of APEs in certain cleaning products is based primarily on a hypothetical scenario that foresees an unlikely increase in the use of APEs in consumer cleaning products resulting in an unrealistic increase in risk to the aquatic environment in California.  

Despite WRCB’s concurrence with APERC’s conclusion that aquatic concentrations of APs and APEs are generally below the US EPA WQC for NP; they suggest that “with the wealth of effective alternative safer surfactants available there is no need for exposing aquatic species to even low concentrations of these chemicals”.  The fact that alternative surfactants are available, or that other jurisdictions have taken risk management actions related to APE surfactants is not a sufficient basis to justify a regulation to prohibit the use of these compounds in cleaning and degreasing products in California, particularly since aquatic concentrations in the state generally conform to U.S. EPA WQC for NP and other environmental benchmarks established for AP and APEs in other jurisdictions.  In addition, the prohibition of APE surfactants and the availability of alternative surfactants does not ensure that “safer” alternatives will be selected. 

Therefore, in the absence of credible evidence that there is a risk to aquatic species or human health APERC again recommends that the ARB reserve judgment on this recommendation to prohibit APE surfactants in certain products until appropriate risk assessments are conducted in order to determine whether such a prohibition is justified.  
The following comments respond to concerns raised in the June 20, 2011 WRCB memo and provide clarification on several points of apparent confusion to WRCB from APERC’s initial comments on this matter.

1. NP is an appropriate benchmark for assessing the risk of NP/NPE and OP/OPE in the aquatic environment and there is adequate scientific basis to assess these compounds in aggregate.

The WRCB memo concurs with APERC’s conclusions that concentrations of APEs generally fall below the US EPA WQC for NP; yet goes on to say that this does not necessarily mean that current concentrations are safe for aquatic species and questions whether NP is an appropriate benchmark for assessing the risk of AP/APE. However, the memo does not provide any basis, other than opinion, to challenge the U.S. EPA NP WQC as being protective of aquatic species on both an acute and chronic basis. 
Section 1.0 of APERC’s previous comments 
  describes the significant review of the abundant available data for NP by the U.S. EPA Office of Water in support of its aquatic life ambient WQC for NP.
 US EPA utilizes a statistical extrapolation procedure that draws upon the abundant available toxicity data for NP from a wide range of aquatic taxa and species to develop WQC that are “an estimate of the highest concentration to which an aquatic community can be exposed indefinitely without unacceptable effect.”
  
 Since the chronic endpoints used to derive the chronic NP WQC reflect the culmination of molecular, biochemical and tissue-level effects at the whole organism level, the NP WQC in turn addresses all mechanisms of action - including estrogenic effects - that result in measurable alterations in these apical endpoints.  Studies cited in the June 20th WRCB memo as evidence of the estrogenic activity of NP  (e.g. Baker et al, 2009, Vajda et al, 2008) provide this kind of mechanistic data; however they do not contradict the  validity of the U.S. EPA WQC for NP.  APERC’s previous comments also point out that the U.S. EPA WQC for NP are also protective of effects mediated by its weak estrogenic activity noting  “the ability of nonylphenol to induce estrogenic effects has seldom been reported at concentrations below the freshwater Final Chronic Value of 6.5965 ug/L.”
 

As WRCB points out, in addition to U.S. EPA other jurisdictions have determined that adequate data exist to establish aquatic and sediment concentrations for NP that are protective of aquatic species under conditions of chronic exposure.
 
 
 Other peer reviewed publications have also reviewed the weight of evidence regarding the ecotoxicity of NP and support the U.S. EPA WQC for NP. 
 

Basing WQC and risk assessments of NP/NPE and OP/OPE on the abundant dataset that is available for NP is a common sense and conservative approach based on the structural similarities of this family of compounds. Environment Canada, the Canadian Council of Ministers and the State of Minnesota have taken this conservative approach as the basis for developing environmental guidelines and water quality standards due to the fact that NP is more toxic and estrogenically active than the ethoxylates. 
 
 
 In addition, and as described in APERC’s earlier comments, other assessments of data published since the finalization of the NP WQC also support this U.S. EPA benchmark. 
 
 

In summary, sufficient data existed for U.S. EPA and other jurisdictions to develop water quality guidelines or other environmental benchmarks that are protective of aquatic species, including effects that may be estrogenically mediated, with indefinite exposure. In addition, methodologies exist to address the aggregate exposure and risk of AP and APEs to aquatic species in California. 

2. WRCB does not provide adequate justification for its concern about NP in sediment in California. 

WRCB’s memo acknowledges that sediment monitoring for NP and NPE in California indicates concentrations are below Predicted No Effect Concentrations (PNECs) calculated for NP in sediment by the Canadian government and others.  The Board also acknowledges that sediment monitoring data provided by the Southern California Coastal Water Research Project (SCCWRP) indicates that sediment levels of NP are declining.   Despite this, WRCB still  believes that “concentrations ofAPEOs detected in sediments remain a serious concern” apparently based primarily on modeling done by Huang et al (2007) .   
APERC provided several references that provide a review of the weight of the scientific evidence on the physical properties, environmental fate and partitioning of AP/APEs in previous comments.
 
  These acknowledge that NP partitions to sediment due to its hydrophobic nature.
WRCB relies  on a simplistic modeling study by  Huang et al. (2007) to assess the fate of NP using glass aquaria as microcosms. In this study the microcosm environment consisted of water, 2 cm sediment plus its top microlayer, and fish. The flow-through rate was fairly rapid (half-life of 46 minutes equating to 31 turnovers per day), so biodegradation and other loss processes were minimized. As expected, some partitioning in sediment occurred in this study. 
It is well established that NP, a hydrophobic compound, partitions to sediment; however biodegradation does continue, albeit more slowly in anaerobic sediments, and half-lives of AP/APE in sediment do not meet criteria to be classified as persistent under   established international definitions. Many compounds partition to sediment and this fate characteristic in and of itself does not provide cause for concern; nor does this type of fate data support WRCB’s contention that “measures to reduce these substances are important for water quality”.  This is especially true based on the monitoring data from California, which show NP/NPE do not exceed sediment PNECs and appear to be declining. 
3. Both of WRCB’s memos regarding APEs indicate some confusion regarding the appropriate characterization of AP and APE with regard to their persistence and bioaccumulation properties.

WRCB is correct in assuming that APERC’s previous comments question the validity of various researchers’ observations that support their view that AP/APEs “exhibit a tendency toward biomagnification, bioaccumulation and/or bioconcentration”.  As noted in APERC’s previous comments, it is important to remember that the terms “persistent” and “bioaccumulative” have very specific meanings and are based on measurable criteria.  Assessments of the persistence and bioaccumulation of NP, NPE and AP/APE relative to these recognized criteria have been conducted by the EU, Environment Canada, Washington State and the State of Oregon.
,
,
,
,
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  All of these concluded that NP and/or NPE, along with other AP and APEs do not meet these criteria and therefore should not be classified as persistent or bioaccumulative.   
Companion papers by Staples et al. (2008) and Klecka et al. (2008), summarize and provide references to the available data on the persistence and bioaccumulative properties of  NP and NPE.
,
  As such, numerous high quality studies are available to ARB and the WRCB to confirm that  NP and NPE are not persistent or bioaccumulative. 

In addition, SCCWRP has noted that concentrations in the livers of Pleuronichthys verticulis were similar to those in the sediment and points out “These findings are consistent with most other studies and provide very strong evidence that APEs do not biomagnify like so-called persistent organic pollutants (e.g. DDE, PCBs and PBDEs) do.” 

Out of the dozens of studies available  and the weight of evidence reviews conducted by governmental authorities and in the peer-reviewed published literature,  WRCB selected two studies from 2007 as a basis to support its statements that AP/APE are persistent and bioaccumulative.  
WRCB cites a study by Huang et al. (2007), also discussed in section 2 above, as evidence that NP is persistent and bioaccumulative. In this study the  zebrafish that were in the system showed fluctuating concentrations in their tissues over the course of the study and calculated bioncentration factors (BCFs) ranged from about 220 to 540, which only indicate a low to moderate tendency to bioaccumulate and do not warrant designation as a bioaccumulative compound according to international definitions. In addition, these authors reported a relatively rapid depuration of NP after fish were put in clean water with an initial decline in tissue concentrations of about 30 to 3 mg/kg in the first 10 hours. While the microcosm data from Huang et al. (2007) are  inadequate to be used to assess degradation or persistence due to the very rapid flow-through rate of the water, the bioconcentration data show BCFs that are comparable with known literature values and do not meet criteria to be classified as bioaccumulative. 
The other study cited by WRCB, conducted by Sumi et al. (2007), reported a range of concentration in muscle tissue from wild carp collected from field sites in Japan. Field bioaccumulation factors (BAFs) that incorporate exposure from water and food sources ranged from 65 to 188, which also do not  meet criteria to be classified as bioaccumulative. 

The BCF with zebrafish from Huang et al. (2007) and the field BAF with wild carp from Sumi et al. (2007) are consistent with previously compiled BCF and BAF data for NP and continue to support weight-of-evidence based conclusion that NP is not a bioaccumulative compound according to U.S. EPA and international bioaccumulation criteria. 

WRCB has adopted a casual use of the terms “persistent” and “bioaccumulative”  that is essentially meaningless as well as  in conflict with established definitions. WRCB also draws on informal and incorrect characterizations of  AP/APEs as persistent and bioaccumulative as in the case of the U.S. EPA action plan document for NP and NPE. 
  U.S. EPA characterizes the NP/NPE action plan document as a “screening level review,” along with the caveat that it is based on “EPA’s initial review of readily available use, exposure, and hazard information”. It notes that there are “conflicting reports in the literature on the biodegradability of NP and NPEs” pointing out that in standard tests NP and NPE are “inherently biodegradable”.  The action plan document cites a 2002 Canadian assessment as saying NP “is considered persistent in the environment” yet overlooks the Canadian assessment that specifically assessed the weight-of-evidence for the persistence and bioaccumulative properties of APs and APEs in 2006 and concluded that this category of compounds is neither persistent nor bioaccumulative. 

4. WRCB’s memo indicates some confusion about the point that APERC made about the estrogenic activity of AP/APE and the contribution of AP/APE to the total estrogenicity of wastewater effluent. 

APERC’s previous comments noted that AP/APEs are not a major source of estrogenic activity in wastewater treatment effluent; however WRCB’s response memo indicates that there was some confusion or misunderstanding about the point being made by APERC. 

WRCB states “APERC’s comments express some skepticism about the capacity of APEOs to act as endocrine disruptors” and goes on to describe studies that show that NP is weakly estrogenic ( i.e. vitellogenin expression is a biomarker of activity). 
APERC has never disputed that NP, OP and, to a considerably less extent their one and two mole ethoxylates, are weakly estrogenic compounds, while higher APE are not estrogenic.
  
 

 The evidence for estrogenicity with NP was comprehensively assessed in the U.S. EPA WQC report, which concluded that while NP was weakly estrogenic, conventional apical endpoints related to survival, growth and development, and reproduction were affected at lower concentrations than those triggering weakly estrogenic biomarkers or responses. In an update to the dataset compiled by the U.S. EPA for the WQC, Coady et al. (2010) concluded that their original findings were further supported by more recent studies. Several studies examining, for example, gene expression of various molecular markers of estrogenic responses were cited by WRCB in their response to APERC. 
APERC stated in their original comments that AP and APE do not comprise a major source of estrogenic activity in wastewater treatment plant effluent. In addition to the studies previously provided in APERC comments, the study by Sumi et al. (2007), which was cited in WRCB’s response, further confirms this conclusion. Sumi et al. (2007) collected water samples from rivers in Japan and measured OP, NP, and several natural and synthetic hormones. Estrogenic activity in the water samples,measured using a yeast two-hybrid assay, was only detected in one river. In that river, the total concentration of NP and OP was 7.47 (g/L, while the total concentration of the hormones was 28.9 (g/L. Given that the hormones are 1000 to 1 million times more potent than NP and OP 
 it is clear that NP and OP do not contribute substantially to the estrogenic activity in that river.  
5. WRCB has not provided any additional data to support a conclusion that the presence of AP or APEs in the aquatic environment in California present a risk to the environment or human health and inappropriately relies on initiatives related to these compounds under other jurisdictions to justify a recommendation to prohibit their use in certain products. 
As noted in APERC’s previous comments and above, WQC for ambient surface water and PNECs for sediment organism exist for NP; these provide an adequate basis to conduct screening risk assessments on AP/APE in California waters.  The WRCB memo acknowledges that exceedances of these WQC in California are low yet predicates much of its concern about the aquatic toxicity of AP/APEs on these few sporadic exceedances as well as on initiatives related to these compounds in other jurisdictions.   
Most notably, WRCB references the U.S. EPA action plan for NP and NPE.
 It is important to note that U.S. EPA has described its chemical action plan documents as preliminary summaries of available hazard, exposure, and use information on chemicals that outline the risks that each chemical may present and identify the specific steps the Agency is taking to assess and address those concerns. The most important component of the chemical management program is the determination of whether chemicals present an actual risk to the environment or public health. 

WRCB is correct that as part of the NP/NPE action plan U.S. EPA issued an Advanced Notice of Proposed Rulemaking (ANPRM) to solicit public comment on whether additional ecotoxicity testing is necessary to assess the risk of these compounds. 
 In response, APERC submitted substantive comments, which may also be of interest to the WRCB.
 These described the extensive ecotoxicity dataset for these compounds and explained why adequate data exist to assess the aquatic risk of these compounds.  APERC also responded to U.S. EPA’s interest in data on exposure of laundry workers to NPEs by providing modeled exposure data developed according to EPA guidelines that showed extremely high margins of safety for this occupational exposure. 

WRCB also notes that the chemical action plan for NP and NPE notes “concern about potential risk to human health” from these compounds; however this concern is based solely on information contained in a screening level Hazard Characterization document on alkylphenols.  This Hazard Characterization document was developed as part of EPA’s High Production Volume (HPV) Challenge Program
, which was conceived as a voluntary initiative aimed at developing and making publicly available screening level data for high volume chemicals.  Each submission contains data on a checklist of 18 specific tests.  The Alkylphenols Category document does not reflect the abundant data for NP and does not address NPE.   Also, the EPA action plan document for NP and NPE overlooks governmental assessments that support the human safety of current uses of NP and NPE.  Most notable, is EPA’s own 2006 assessment on the use of NPEs as inert ingredients in pesticide products.  This assessment, which also considered data on NP, was conducted as part of a reassessment of all inert ingredients as mandated by Food Quality Protection Act (FQPA).
  It concluded there is a reasonable certainty that no harm to any population subgroup will result from aggregate exposure to NPEs when used as an inert ingredient considering dietary and non-occupational exposures.  This EPA assessment also found no concern for increased sensitivity to infants and children from NPEs.  It also concluded NP and NPE are not carcinogenic.  In addition, governmental risk assessments conducted in Canada
 and the European Union
 concluded that current uses of NP/NPEs pose no concern for the safety of humans.
These governmental assessments are consistent with and supported by the results of a five-generation rat study sponsored by the US National Institute of Environmental Health Sciences (NIEHS) and conducted by the National Center for Toxicological Research (NCTR), which concluded that “NP was not a selective reproductive or developmental toxicant.”
  

U.S. EPA has not responded to the comments received in response to the ANPR; therefore it is in premature for WRCB to presume what the Agency’s findings will be. In addition, the fact that U.S. EPA has an action plan for NP and NPE does not provide an adequate basis to recommend a regulatory action, particularly an action as extreme as prohibiting the use of a family of surfactants in certain products. U.S. EPA is still in the process of assessing the risk of NP and NPE and has not taken any action to restrict their use. Considering that environmental monitoring data in California do not indicate more than sporadic exceedances of WQC and sediment PNECs, it is APERC’s view that WRCB’s recommendation to prohibit APEs in certain products is not justified. 
� Whitney, Victoria, A., State Water Resources Control Board (SWRCB), Division of Water Quality(DWC).(2011, June 20). Memo to Richard W. Corey, Chief, Stationary Source Division, California Air Resources Board. Response to Comments Submitted by the Alkylphenols & Ethoxylates Research Council on Air Resources Board’s Proposals to Prohibit use of Alkylphenol Ethoxylate Surfactants in Certain Consumer Products. 


� Current members of the Alkylphenols & Ethoxylates Research Council include: Dover Chemical Corporation; SI Group; TPC Group; and The Dow Chemical Company.


� Alkylphenols & Ethoxyates Research Council (APERC). (2010, November 17). Comments to the California Air Resources Board on Proposed Restrictions on the Use of Alkylphenol Ethoxylates in Certain Consumer Cleaning Product Categories


� Alkylphenols & Ethoxyates Research Council (APERC). (2010, November 17). Comments to the California Air Resources Board on Proposed Restrictions on the Use of Alkylphenol Ethoxylates in Certain Consumer Cleaning Product Categories


� APERC.(2010, November 17).


� US Environmental Protection Agency (US EPA). (2005). Aquatic life ambient water quality criteria - nonylphenol. Report 822-R-05-005. US Environmental Protection Agency, Washington, DC, USA.� HYPERLINK "http://www.epa.gov/waterscience/criteria/nonylphenol/final-doc.pdf" �http://www.epa.gov/waterscience/criteria/nonylphenol/final-doc.pdf� 


� US EPA. (2005).


� US EPA. (2005).


� Canadian Council of Environmental Ministers. (2002). Canadian Environmental Quality Guidelines.


� Environment Canada and Health Canada (EC and HC). (2001). Priority substances list assessment report for nonylphenol and its ethoxylates. ISBN: 0-662-29248-0. �HYPERLINK "http://www.hc-sc.gc.ca/ewh-semt/pubs/contaminants/psl2-lsp2/nonylphenol/index-eng.php"�http://www.hc-sc.gc.ca/ewh-semt/pubs/contaminants/psl2-lsp2/nonylphenol/index-eng.php�. 


� European Chemicals Bureau (ECB). (2002). European Union Risk Assessment Report: 4-nonylphenol (branched) and nonylphenol: Final report. �HYPERLINK "http://ecb.jrc.it/DOCUMENTS/Existing-Chemicals/RISK_ASSESSMENT/REPORT"�http://ecb.jrc.it/DOCUMENTS/Existing-Chemicals/RISK_ASSESSMENT/REPORT�.


� Staples, C., Mihaich, E., Carbone, J., Woodburn, K., & Klečka, G. (2004). A weight of evidence analysis of the chronic ecotoxicity of nonylphenol ethoxylates, nonylphenol ether carboxylates, and nonylphenol. Human and Ecological Risk Assessment, 10 (6), 999-1017


� Coady, K., Staples C., Losey B., & Klecka G. (2010). A Hazard Assessment of Aggregate Exposure to Nonylphenol and Nonylphenol Mono- and Di-ethoxylates in the Aquatic Environment. Human and Ecological Risk Assesment 16: 1066-1094


� Environment Canada and Health Canada (EC and HC). (2001). Priority substances list assessment report for nonylphenol and its ethoxylates. ISBN: 0-662-29248-0. �HYPERLINK "http://www.hc-sc.gc.ca/ewh-semt/pubs/contaminants/psl2-lsp2/nonylphenol/index-eng.php"�http://www.hc-sc.gc.ca/ewh-semt/pubs/contaminants/psl2-lsp2/nonylphenol/index-eng.php�.


� CCME.(2001).


� Minnesota Pollution Control Agency.(2010, October 14). Aquatic Life Water Quality Standards Technical Document for Nonylphenol and Ethoxylates: Draft for External Review. 


� Staples, C., Mihaich, E., Carbone, J., Woodburn, K., & Klečka, G. (2004). A weight of evidence analysis of the chronic ecotoxicity of nonylphenol ethoxylates, nonylphenol ether carboxylates, and nonylphenol. Human and Ecological Risk Assessment, 10 (6), 999-1017


� Coady, K., Staples C., Losey B., & Klecka G. (2010). A Hazard Assessment of Aggregate Exposure to Nonylphenol and Nonylphenol Mono- and Di-ethoxylates in the Aquatic Environment. Human and Ecological Risk Assesment 16: 1066-1094. 


� APERC (2010, November 17)


� � Staples, C.A., Klecka, G.M., Naylor, C.G., & Losey, B.S. (2008). C8- and C9-alkylphenols and ethoxylates: I. identity, physical characterization, and biodegradation pathways analysis. Human and Ecological Risk Assessment, 14, 1007- 1024.


� European Chemicals Bureau (ECB).  (2003).  PBT Working Group Substance Information Sheets for Nonylphenol (CAS 25154-52-3) and Phenol, 4-Nonyl, branched (CAS 84852-15-3).


� Environment Canada (EC).  (2006).  Ecological categorization of substances on the Domestic Substance List; Categorization Decisions.  (Completed in September 2006).  �HYPERLINK "http://www.ec.gc.ca/substances/ese/eng/dsl/cat_index.cfm"�http://www.ec.gc.ca/substances/ese/eng/dsl/cat_index.cfm�.


� Environment Canada (EC). (2005, November 21). Response to APERC’s proposal regarding Environment Canada’s preliminary categorization of nonylphenol, octylphenol and their ethoxylates. 


� Washington State Department of Ecology (2006a, January) Rule Adoption Notice: 


Persistent Bioaccumulative Toxins Chapter 173-333 WAC. �HYPERLINK "http://www.ecy.wa.gov/biblio/0607007.html"�http://www.ecy.wa.gov/biblio/0607007.html� 


� Oregon Department of Environmental Quality (OR DEQ). (2009, October). Final Report: Senate Bill 737: Development of a Priority Persistent Pollutant (P3) List for Oregon. No. 09-WQ-013. �HYPERLINK "http://www.deq.state.or.us/wq/SB737/docs/P3LReportFinal.pdf"�http://www.deq.state.or.us/wq/SB737/docs/P3LReportFinal.pdf�. 


� Environment Canada (EC). (2007). Ecological categorization of substances on the Domestic Substance List; Categorization decisions (Completed in September 2006). �HYPERLINK "http://www.ec.gc.ca/substances/ese/eng/dsl/cat_index.cfm"�http://www.ec.gc.ca/substances/ese/eng/dsl/cat_index.cfm�.


� Staples, C.A., Klecka, G.M., Naylor, C.G., and Losey, B.S.  (2008).  C8- and C9-Alkylphenols and Ethoxylates: I. Identity Physical Characterization, and Biodegradation Pathways Analysis Human and Ecological Risk Assessment, 14: 1007–1024.


� Klecka, G.M., Staples, C.A., Naylor, C.G., Woodburn, K.B., and Losey, B.S.  (2008).  C8- and C9-Alkylphenols and Ethoxylates: II. Assessment of Environmental Persistence and Bioaccumulation Potential Human and Ecological Risk Assessment, 14: 1025–1055.


� Southern California Coastal Water Research Project (SCCWRP).(2010, July 15) Memorandum from Keith Maruya, Principal Scientist,SCCWRP to Darrin Polhemus, Deputy Director, Division of Water Quality, State Water Resources Control Board


� U.S. EPA. (2010, August 18). Nonylphenol (NP) and Nonylphenol Ethoxylates (NPE) Action Plan. 


     RIN 2070-ZA09


� Environment Canada (EC). (2006). Ecological categorization of substances on the Domestic Substance List; 


   Categorization Decisions. (Completed in September 2006). 


    �HYPERLINK "http://www.ec.gc.ca/substances/ese/eng/dsl/cat_index.cfm"�http://www.ec.gc.ca/substances/ese/eng/dsl/cat_index.cfm�.


� Coady. 2010. 


�  Dussault, E.B., Sherry, J.P., Lee, H.B., Burnison, B.K., Bennie, D.T., & Servos, M.R. (2005). In vivo  estrogenicity of nonylphenol and its ethoxylates in the Canadian environment. Human and Ecological Risk Assessment, 11 (2), 353–364


� Coady. 2010.


� U.S. EPA.(2010, August 18).


� US Environmental Protection Agency (US EPA). (2009, June 17). Advance notice of proposed rulemaking: Testing of certain nonylphenol and nonylphenol ethoxylate substances. Federal Register, 74, 28654-28662.  


� Alkylphenols & Ethoxylates Research Council. (2009, September 15). Comments on the June 17, 2009 Federal Register Notice  Regarding the Testing of Certain Nonylphenol and Nonylphenol Ethoxylate Substances.


� US Environmental Protection Agency (EPA).  High Production Volume Challenge. �HYPERLINK "http://www.epa.gov/chemrtk/index.htm"�http://www.epa.gov/chemrtk/index.htm� 


� Wagner, P. (Chief, Inert Ingredient Assessment Branch, US EPA). (2006, July 31). Action memo: Inert reassessments: Four exemptions from the requirement of a tolerance for nonylphenol ethoxylates. US Environmental Protection Agency, Washington, DC, USA.


� Environment Canada and Health Canada.  (2001, April).  Priority Substances List Assessment Report - Nonylphenol and its Ethoxylates.  �HYPERLINK "http://www.ec.gc.ca/substances/ese/eng/psap/final/npe.cfm"�http://www.ec.gc.ca/substances/ese/eng/psap/final/npe.cfm�. 


� European Chemicals Bureau(ECB). (2002). European Union risk assessment report: 4-nonylphenol (branched) and nonylphenol: Final report. �HYPERLINK "http://ecb.jrc.it/DOCUMENTS/Existing-Chemicals/RISK_ASSESSMENT/REPORT"�http://ecb.jrc.it/DOCUMENTS/Existing-Chemicals/RISK_ASSESSMENT/REPORT�.


� Latendresse, J.R., Weis, C.C., Mellick, P.W., Newbold, R.R., & Delclos, K.B. (2004). A five generation reproductive toxicity assessment of p-nonylphenol (NP) in CD Sprague-Dawley rats. The Toxicologist, 78, 219. 





1

