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Executive Summary 

 

The European Council for Alkylphenols and Derivatives (CEPAD) and the Alkylphenols & 

Ethoxylates Research Council (APERC) jointly submit these comments in objection to the 

European Chemicals Agency (ECHA) proposal to include “4-(1,1,3,3-tetramethylbutyl) phenol, 

ethoxylated - covering well-defined substances and UVCB substances, polymers and 

homologues”,  more commonly known as octylphenol ethoxylates (OPEs), under Annex XIV of 

REACH.  

 

The Draft Background Document proposing the prioritization of OPEs for authorization provides 

rankings assigned by ECHA for the intrinsic properties, volumes in commerce in the EU, and 

dispersiveness of use of these compounds.  As discussed below in these comments the 

background document overstates the priority assigned to the intrinsic properties and dispersive-

ness in the use of OPEs in the EU; therefore these assigned prioritization scores, as well as the 

total score, are not representative of this compound and overstate the need for its prioritization.   

In addition, the Draft Background Document for OPEs also does not adequately consider 

available environmental monitoring data that indicate that 4-tert-Octylphenol (4-tOP), a 

degradation intermediate of OPEs, which is the compound of actual interest, is not widely 

detected in EU water and when detected is generally below conservative Annual Average 

Environmental Quality Standards (AA-EQS) established for this compound under Directive 

2000/60/EC (the Water Framework Directive).  Furthermore, the Draft Background Document 

for OPEs does not consider that other existing regulatory instruments are already in place in the 

EU to control site specific emissions of OPEs and its degradation intermediate, 4-tOP.  

 

The ECHA General Approach for Prioritisation of Substances of Very High Concern (SVHCs) 

for Inclusion in the List of Substances Subject to Authorisation states:  

 “Pursuant to Article 58(3) of the Regulation (EC) No 1907/20061 (REACH), whenever a 

decision is taken to include substances referred to in Article 57 of REACH in Annex 

XIV, priority shall normally be given to substances with PBT or vPvB properties, or wide 

dispersive use, or high volumes. 

 

Article 58(3) indeed requires to take the mentioned 3 criteria ‘normally’ into account, but 

there is no provision that this needs to be done in all cases or how it should be done, e.g. 

with respect to evaluating, weighting or scoring of the criteria. Moreover, consideration 
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of further aspects and criteria for priority setting is not excluded. Hence, it can be 

assumed that Article 58(3) leaves discretion regarding the development and design of a 

prioritisation approach that in the end provides the Candidate Substances for which the 

recommendation to include them in Annex XIV is most relevant and appropriate (both in 

terms of potential risk and regulatory effectiveness) (ECHA, 2010, May 28).” (emphasis 

added)  

 

OPEs do not themselves meet any of the inherent toxicity criteria for prioritization.  OPEs are 

not persistent or bioaccumulative, nor are they carcinogenic (C), mutagenic (M) or reproductive 

(R) toxicants.  OPEs were designated as a candidate chemical primarily on the basis that 4-tOP, 

one of its degradation intermediates, was previously designated as SVHC.  The primary uses of 

OPEs in the EU are not widely dispersive applications and the monitoring data available for the 

EU supports this understanding.   

 

The following comments provide further explanation to demonstrate that the intrinsic properties, 

volumes and uses of OPEs, along with available monitoring data in the EU do not support the 

addition of OPEs to Annex XIV. These comments also explain why authorization is not the  

most relevant and appropriate  regulatory approach for addressing OPEs , both in terms of 

potential risk and regulatory effectiveness.  

 

1.0 THE PRIORITIZATION SCORE IN THE BACKGROUND DOCUMENT FOR 

OPES OVERSTATES THE HAZARD FOR THE INTRINSIC PROPERTIES OF 

OPES.  

 

OPEs were identified as a SVHC under Article 57(f) of Regulation (EC) 1907/2006 (REACH) 

“because (through their degradation) they are substances with endocrine disrupting properties for 

which there is scientific evidence of probable serious effects to the environment which give rise 

to an equivalent level of concern to those of other substances listed under Article 57(a) through 

(e) of REACH” (EHCA, 2013, June 24).   

 
For prioritization, the hazard information that is available for a substance is scored (ranging from 0 to 

4) and then the volume and dispersive use scores are added to obtain a total score. The total score can 

be seen as a proxy for potential risk to human health or the environment.  Following are the scoring 



 
 

4 
 

criteria for inherent properties as listed in the ECHA General Approach for Prioritisation of 

SVHCs for Inclusion in the List of Substances Subject to Authorisation (ECHA, 2010, May 28). 

 

 

Inherent properties              Score 
PBT and vPvB or PBT with T non-threshold C or M  4 

PBT or vPvB properties      3 

C or M properties (without effect threshold)    1 

C, M or R properties (with effect threshold)   0 

 

 

The ECHA Background Document on OPEs gives a total inherent property score of 0 to 1 for 

these compounds, indicating that inherent properties of OPE are somewhere between a 

Carcinogenic (C ), Mutagenic (M) or Reproductive Toxicant (R ) with a threshold effect and a C 

or M toxicant without a threshold effect. The only listed inherent property given for OPEs in the 

ECHA Background Document is that of Art 57(f)”equivalent level of concern having probable 

serious effects to the environment”.  As discussed below, OPEs and 4-tOP are not Persistent, 

Bioaccumulative and Toxic (PBT), nor are they very Persistent or very Bioaccumulative (vPvB). 

OPEs and 4-tOP are also not C, M or R.   Therefore, even based on inherent properties alone 

OPEs should not even be subject to prioritization   

 

As described in companion papers by Staples et al (2008) and Klecka et al (2008) that review the 

persistence and bioaccumulation potentials for  4-tOP and their ethoxylates, neither of the parent 

compound nor any of its metabolites meet the various regulatory criteria for PBT or vPvB 

compounds, including those criteria listed in Annex XIII of REACH.  In addition, neither OPEs 

nor 4-tOP meet the criteria for carcinogen, mutagen or reproductive toxicants category 1 or 2 in 

accordance with the DSD classification criteria or Cat 1A/1B in accordance with the CLP 

REGULATION (EC) No 1272/2008. It is important to also note that 4-tOP does not even meet 

the lesser criteria for Toxic to Reproduction Cat. 3 (DSD) or Cat 2 (GHS), which relates to 

“suspected human reproductive toxicants”.  4-tOP is listed on the list of harmonised 

classification and labeling of hazardous substances based on its aquatic toxicity.   

 

The fact that OPEs do not themselves meet any of the inherent toxicity criteria for prioritization 

should be basis enough not to prioritize these compounds for authorization.   
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2.0 THE USE AND EMISSION PROFILE OF OPES DOES NOT SUPPORT 

PRIORITZATION OF THESE COMPOUNDS UNDER ANNEX XIV, 

FURTHERMORE THEIR USE IS PROJECTED TO DECLINE.   

 

The basis for the recommendation to prioritize OPEs for Authorization is that “these substances 

are used in high tonnage in products that can be assumed to lead to wide-dispersive emissions to 

the environment” (ECHA, 2013, June 24).   The General Approach to Priority Setting for 

Authorization states “the extent to which a use is ‘wide-dispersive’ is roughly a function of the 

number of sites at which a substance is used and the magnitude of releases caused by those uses over 

all steps of the life-cycle” (ECHA, 2010, May 28).  Therefore, the scoring of the ‘wide-dispersive 

use’ criterion is broken up in the two sub-criteria. The first is “Number of Sites”, which is basically 

the number of sites where the substance is used (i.e. the number of point sources or number of sites 

from which a substance is being released). The second is “Release”, which describes the releases in 

terms of pattern (where relevant) and amount versus anticipated risk.  

 

2.1 The tonnage of OPEs used in the EU is declining 

 

The Annex XIV Background Document for OPE acknowledges that since there are no registrants 

for OPEs under REACH, information on volumes, uses and the supply chain are lacking.  

Therefore, based on the estimated fraction of 4-tOP used to manufacture its ethoxylates and the 

estimated average contribution to the molecular weight of its ethoxylates, the volume of 

ethoxylates produced is assumed in the Background Document to be in the range of 1,000 – 

10,000 t/y (ECHA, 2013, June 24).  Based on this tonnage estimate the OPE Background 

document scores OPE as “high” or “7”.  

 

The UK Risk Assessment on 4-tOP reported that 1,050 t/y OPE were used in 2001 (UK 

Environment Agency, 2005), based on 400 t/y of 4-tOP conversion to OPE. The UK Risk 

Assessment also recognized the agreement of the companies that supply OPEs in the EU to not 

promote OPEs as substitutes for nonylphenol ethoxylates (NPEs) as those surfactants were 
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subject to restrictions on their marketing and use in dispersive uses under EU Directive 

2003/53/EC (European Parliament and the Council of the European Union, 2003, June 18).   

Due to antitrust regulations, APERC and CEPAD cannot share market and volume information 

directly.   Current understanding of volumes for OPEs in the EU based on published reports 

indicate their tonnage to be in the lower half of the tonnage range estimated in the Annex XIV 

Background Document for OPEs with a decline in their use projected to be approximately 4.4% 

between 2009 and 2014 (Janshekar, H., 2010, July).     

 

2.2 The primary uses of OPEs are not widely dispersive applications.  

 

OPEs are used predominantly in the formulation of paint and coating products and are used at 

levels of generally 1% or less in those products. Due to their role in the emulsion polymerization 

process, OPEs are expected to be bound in the paint polymer and not widely dispersed to the 

environment.  Waste from paint clean up are generally expected to be subject to treatment in 

wastewater treatment plants (WWTPs).  

 

OPEs are not reported as being used in consumer applications with high potential for human 

exposure or environmental release i.e., household detergents and fabric softeners and personal 

care products (SRI, 2010).   Furthermore, restrictions on the marketing and use of NPEs in 

dispersive uses under EU Directive 2003/53/EC is not resulting in replacement with OPEs, rather 

“other surfactants or blends of other surfactants are benefitting from the trend away from OPEs 

in these applications (Janshekar, H., 2010, July)”.   

 

Some minor uses of OPEs (i.e., vitro diagnostic applications in the medical device sector) are 

also not expected to result in widespread dispersive emissions.  

 

3.0  CONCENTRATIONS OF OPES AND 4-tOP IN EUROPEAN SURFACE 

WATERS DO NOT SUPPORT A NEED FOR AN EU-WIDE AUTHORIZATION 

PROCESS FOR OPES UNDER REACH.   
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When the UK Environment Agency conducted a risk evaluation on 4-tOP in 2005, information 

on the presence of 4-tOP and OPEs in the environment was limited; therefore the evaluation 

relied to a large extent on default assumptions and the Assessment Report acknowledges that its 

own “exposure assumptions may not be wholly realistic” (UK Environment Agency, 2005).  

That report also noted that at that time, surface water concentrations of 4-tOP in Europe and 

elsewhere were typically less than 1 µg/L, with “higher values detected on a few occasions” that 

may be “a consequence of high local discharges”. Since that time more environmental 

monitoring data are available for 4-tOP and to a lesser extent OPE; these data should be 

considered in the prioritization process for OPEs, as Article 58 (3) allows for “consideration of 

further aspects and criteria for priority setting”   (ECHA, 2010, May 28). 

 

 The Water Framework Directive(WFD) established a framework for European Community (EC) 

water policy and strategies against water pollution, which requires Member States to take action 

for the progressive reduction of emissions of priority hazardous substances  via the aquatic 

environment, through setting Environmental Quality Standards (EQS) and establishing emission 

control measures (European Parliament and Council  2000, 23 October Annual Average 

Environmental Quality Standards (AA-EQS) have been established for 4-tOP (European 

Parliament and Council, 2008, December 16). Monitoring for this compound has been conducted 

by the Member States under the WFD and additional monitoring has been published in the peer-

reviewed literature.  

 

3.1 Relevant Predicted No Effect Concentrations (PNECs) and Annual Average 

Environmental Quality Standard (AA-EQS) have been established for 4-tOP, 

which is the compound of interest.  

 

  3.1.1 PNECs for 4-tOP  

 

There are reliable toxicity studies for fish, amphibians, and invertebrates for 4-tOP, which cover 

all parts of the test organisms’ life cycles from eggs to reproducing adults and cover life stages 

likely to be sensitive to an endocrine mode of action. Test procedures included screening tests, 

short-term reproduction tests, and full life-cycle tests.  A consistent and treatment-related set of 
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No Observable Effect Concentration (NOEC)have been reported for 4-tOP and range  from 

approximately 6 to 1,000 g/L across relevant population-level endpoints related to survival, 

growth and development, and reproduction (CEPAD-APERC, 2011, October 13, Coady et al, 

2013, June 4, UK Environment Agency, 2005). Effects reported for endocrine sensitive 

endpoints occur at concentrations within the same range of NOECs and Lowest Observable 

Effect Concentrations (LOECs) that are also consistent with a narcotic mode of action (Coady et 

al, 2013). 

 

The UK Risk Evaluation of 4-tOP calculated an intermittent exposure PNEC for 4-tOP of 0.13 

µg/L based on the most sensitive acute toxicity value (EC50 for freshwater shrimp of 13.3 µg/L) 

and an assessment factor of 10 (UK Environment Agency, 2005). A chronic PNEC for surface 

water of 0.122 µg/L is calculated in the UK evaluation based on the most sensitive chronic study 

in fish (NOEC based on growth for rainbow trout) and an assessment factor of 50, which was 

applied with consideration for potentially more sensitive species (UK Environment Agency, 

2005).  

 

The REACH Chemical Safety Report (CSR) for 4-tOP utilized a species sensitivity distribution 

approach along with an assessment factor of five to calculate a freshwater PNEC of 0.632 µg/L 

for 4-tOP (CSR OP, 2010). 

 

  3.1.2 AA-EQS are established for 4-tOP under the WFD 

 

 Annual Average Environmental Quality Standards (AA-EQS) of 0.10 µg/L (inland waters) and 

0.01 µg/L (other waters) have been established for 4-tOP under the WFD (European Parliament 

and Council  (2008, December 16).  AA-EQS values are considered protective against both 

chronic exposures and short-term pollution peaks in continuous discharges (European Parliament 

and  Council  (2008, December 16).  While the PNEC of 0.632 µg/L calculated in the CSR for 4-

tOP can be considered more reliable as it is based on a more robust data set, the AA-EQS 

developed under the WFD are the most conservative benchmarks for comparison to 

concentrations in water.    
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3.1.3 Established PNECs and AA-EQS for 4-tOP are protective of endocrine 

mediated effects.  

 

OPEs were designated as SVHC primarily based on the argument that due to their degradation 

they are “an environmental source” of 4-tOP, which was previously designated SVHC due to 

concerns for environmental endocrine effects.  

 

 Based on the results of targeted in vitro studies, 4-tOP and nonylphenol (NP) have been shown 

to have a weak binding affinity for the nuclear estrogen receptor, and can, at sufficient 

concentrations, also cause subsequent estrogen-receptor dependent transactivation (Recchia et 

al., 2004; Olsen et al., 2005; Preuss et al., 2006; Van den Belt et al., 2004; Van Miller and 

Staples, 2005; USEPA, 2009).    The estrogenic activity of both  4-tOP and  NP varies, 

depending on the assay used, and is generally in the range of one thousand to one million-fold  

less potent than the endogenous estrogen, 17-estradiol (E2) (Coady et al., 2010; Van Miller and 

Staples, 2005; Wenzel et al., 2001).  

 

Exposure to alkylphenols, specifically 4-tOP and NP exposure, can increase circulating levels of 

vitellogenin (VTG) in fish. VTG is a yolk-precursor protein normally expressed in female 

oviparous species that has been demonstrated to be a highly responsive biomarker for estrogen 

receptor agonists, especially in males who carry the VTG gene but do not ordinarily express it 

(Jobling and Sumpter, 1993; Harries et al., 2000; Dussault et al., 2005; Olsen et al., 2005). VTG 

induction, which is not considered an adverse effect, occurs among various fish species at 

concentrations of 4-tOP and NP ranging from 1 to 100 g/L (Coady et al., 2010; USEPA, 2007; 

Karels et al., 2003; Jobling et al., 1996; Rasmussen et al., 2002; Seki et al., 2003).  In addition, 

reports of histopathological changes among gonadal tissues in fish exposed to either 4-tOP or NP 

have been reported in the range of 1.6 to 200 g/L (Miles-Richardson et al., 1999; Gray and 

Metcalfe, 1997; Jobling et al., 1996; Staples et al., 2004; USEPA, 2007; Rasmussen et al., 2005; 

Karels et al., 2003; Rasmussen et al., 2002; Gray et al., 1999).  While the observation of 

increased VTG in male fish and the occurrence of altered gonadal histopathology can inform 

upon one of the potential estrogenic modes of action of NP and 4-tOP, these biochemical and 

histopathological endpoints are not traditionally used as indicators of adverse effects in 



 
 

10 
 

ecological risk assessments.  For 4-tOP and NP, the threshold for estrogenic activity (measured 

as induction of the yolk-precursor protein, VTG, and alterations in gonadal histomorphology) in 

fish is in the range of 1 to 200 g/L. Therefore the previously described PNECs and AA-EQS are 

sufficiently protective of even these sensitive estrogenic responses in aquatic species.  

 

3.2 OPEs were determined to be  Substances of Very High Concern (SVHC) 

under REACH primarily based on the argument that due to their 

degradation they are “an environmental source” of 4-tOP, which was 

previously designated as SVHC: therefore the focus of environmental 

monitoring is most appropriately focused on 4-tOP.  

 

Biodegradation has been shown to be the dominant mechanism responsible for removal of OPEs, 

4-tOP and other alkylphenol (AP) and alkylphenol ethoxylates (APEs) during wastewater 

treatment and in the environment (Staples, 1999, Staples, 2001, Staples, 2008, Melcer, 2007).   

While OPEs are highly treatable in WWTPs, with removal rates commonly greater than 90%, 

low levels of their degradation metabolites have been reported in effluent and surface waters 

(Melcer, 2007).  These intermediates continue to degrade in the environment, including 

mineralization of the phenolic ring, to carbon dioxide (Ahel, 1994, Staples, 1999, Staples, 2001, 

Staples, 2008, Naylor, 2006).  

 

 Considering that 4-tOP is the most toxic of the OPE degradation intermediates, and that 

degradation to 4-tOP is the primary reason that OPEs were proposed to be SVHC and are now 

proposed for prioritization for Authorization,  the focus of environmental monitoring is most 

appropriately focused on 4-tOP.   

 

3.3 Results from recent monitoring in the EU indicate that the majority of 

surface water samples do not contain detectable concentrations of 4-tOP; 

furthermore when detected, 4-tOP concentrations are generally below the 

AA-EQS.  
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Results of recent monitoring conducted in the EU are available through governmental monitoring 

programs and in the published literature. It should also be noted that all environmental 

monitoring results for 4-tOP represent emissions from all uses of 4-tOP, not just from the use of 

OPEs.  

 

3.3.1 Results for 4-tOP from Monitoring Reported under the Water Information 

System of Europe (WISE)  

 

As required under the WFD , surface water concentrations of 4-tOP and other substances have 

been measured in various European waterways.  Monitoring data on  4-tOP  from Fact Sheets 

published by the Environment Directorate-General, European Commission (DG ENV) under 

WISE were reviewed for the following names and CAS numbers for 4-tOP [CAS # 11081-15-5],  

4-n-Octylphenol [CAS # 1806-26-4], Octylphenol [ CAS # 140-66-9], Octylphenol [CAS # 

67554-50-1] , and Octylphenol [No specified CAS number].  Data from nine countries (Belgium, 

Czech Republic, Spain, France, Ireland, Luxembourg, Poland, Sweden, and United Kingdom) 

are summarized in the fact sheets, which covered the period from 2000 to 2008.  The data were 

representative of a range of water categories including rivers (2497 samples from 354 stations), 

lakes (406 samples from 100 stations), coastal waters (22 samples from 18 stations) and estuaries 

(3 samples from 3 stations) (DG ENV, 2013a, DG-ENV, 2013b, DG-ENV, 2013c, DG-ENV, 

2013d, DG-ENV, 2013e).  Results for 4-tOP concentrations detected in whole water samples 

(liquid and suspended particulate matter)  as part of this monitoring are summarized in Table 1 

below along with a comparison to the AA-EQS for 4-tOP (0.10 µg/L).  

 

Table 1: Summary of OP Concentration in Water Samples from Monitoring Data 

                Listed in DG-ENV WISE Fact Sheets for 4-tOP (2000-2008) 

Number of Analyses  N = 2795 

Range  0 to 1.08 µg/L. 

Mean ± SD 0.03 ± 0.05 µg/L 

 

Median  0.03 µg/L 

90
th

 Centile 0.05 µg/L  

% samples < 0.10 µg/L 96% 

0.10 µg/L < % samples < 1.0 µg/L 3.3 % 

 1.0 µg/L< % samples  ≤ 1.08 µg/L 0.7 % 
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The concentrations of 4-tOP reported under the WFD monitoring are taken at discreet moments 

in time; therefore there were not sufficient data in the Fact Sheets to calculate average values 

over time in a particular location.  Rather than relying on individual sample results, the median 

and upper 90
th

 percentile concentrations better represent concentrations of 4-t-OP in these 

waters.   

3.3.2 Results for 4-tOP Monitoring Conducted by the Member States under 

Water Framework Directive  

Austria 

Monitoring of 4-tOP concentrations was conducted under the Water Framework Directive by the 

Austrian Federal Agency for Water Management for the year 2004 (Federal Agency for Water 

Management, Austria, 2005).   Of 403 samples taken from Austrian Waters in 2004, none 

exceeded the AA-EQS for 4-tOP (0.1 µg/L) and 226 samples (56%) are reported as non-

detectable.   

  Switzerland 

A report on monitoring data from the State of St. Gallen in Switzerland during a 2012 

monitoring program where WWTP effluents were measured before dilution in the receiving 

waters indicates that 4-tOP was found above the detection limit of 0.025 µg/L in only one of 44 

WWTP effluents. The one effluent sample where 4-tOP was detected contained 0.14 µg/L 4-tOP.  

After dilution, this corresponds to a concentration of 0.0001µg/L at this particular waste water 

treatment plant location (Office of Environment and Energy of the State of St. Gallen, 

Switzerland, 2013). 

 

  United Kingdom 

The Department for Environment, Food and Rural Affairs (DEFRA) in the UK provided data 

tables with results of monitoring conducted for 4-tOP and OPE in the UK.  Only 6 of 4143 

samples tested for4-tOP, or 0.1%, are reported at above the method Limit of Detection (LOD), 

which are listed as 0.1µg/L or 0.05 µg/L depending on the sampling location (UK DEFRA, 

2013).  Said differently, 99.9% of the UK samples were non-detectable at limits of detection that 

are less than or equal to the AA-EQS for 4-tOP.   Of those samples that were non-detectable, 

55% are reported as < 0.05 µg/L.   
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As expected, there are significantly less data reported for OPE.  In the UK data tables for OPE, 

only 15 sample results are reported; however all are reported as non-detectable at LODs of 

0.05µg/L (6 samples) ,  0.1 µg/L (5 samples)  and 0.2 µg/L (4 samples)  (UK DEFRA, 2013).   

  

 

3.4  Monitoring results for 4-tOP reported in the published literature indicate 

that the majority of surface water samples in the EU contain non-detectable 

concentrations and those detected are generally below  the AA-EQS (0.1 

µg/L), which is protective even in chronic exposure situations. 

 

Monitoring results for 4-tOP reported in the published, peer-reviewed literature indicate that the 

majority of surface water samples report non-detectable concentrations of 4-tOP and those 

detected are generally below the AA-EQS of 0.1 µg/L, which is protective even in chronic 

exposure situations. Following are summaries of the published monitoring data for 4-tOP in EU 

waters.  

 

Ribeiro et al. (2008) reported monitoring results for 4-tOP in the Mondego River estuary on the 

west coast of Portugal. Samples were taken at high and low tides and in shallow and deep water 

at 8 locations. There were 12 sample results reported for 4-tOP.  All results were reported at less 

than the detection limit of 2.0 ng/L, which is 50 time less than the AA-EQS for 4-tOP.  

 

Jonkers et al. (2010) reported on the occurrence and concentrations of 4-tOP in Ria de Aveiro, a 

shallow coastal lagoon area in Portugal from a monitoring campaign that was conducted in 2006.    

Results (range, median, average) are provided for lagoons, harbors, sea water, sea water near 

WWTP outfall, city, rivers and WWTP effluent. With the exception of the rivers Caster and 

Antuã and WWTP effluent, the average and median concentrations of 4-tOP are reported at less 

than 1 ng/L.    For all analytes, including 4-tOP, the highest concentrations were found in the 

river samples of Rio Caster and Rio Antuã, which the authors explain as being related to flow 

rates in those rivers. Nevertheless, all median and average results reported for 4-tOP, including 
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in undiluted WWTP effluent, are below the relevant AA-EQS for inland water (0.1µg/L) and 

other wateri.e., marine (0.01µg/L). 

 

Colin et al (2013) reported the occurrence of 4-tOP and OPE2 in raw water and treated water 

samples from public water systems in a sampling campaign that was performed from October 

2011 to May 2012. Sampling was equally distributed across 100 French departments. In total, 

291 raw water samples and 291 treated water samples were analyzed in this study, which the 

authors state represents approximately 20% of the national water supply.   Octylphenol 

monethoxylate (OPE1) and octylphenol ether carboxylate (OPEC) were not detected in any 

samples.  4-tOP was not detected in any surface water samples. 4-tOP was detected in only one 

ground water sample at a LOD of 17 ng/L, which is 6 times less than the AA-EQS for 4-tOP.  4-

tOP, OPE and OPEC were not detected at all in any treated drinking water samples.  

 

Esteban et al , 2013 analyzed a total of 30 compounds with endocrine activity, including natural 

and synthetic estrogens in the Jarama and Manzanares rivers, the main rivers in the Madrid 

Region (central Spain), which is the most densely populated area in Spain and also one of the 

most densely populated  areas in Europe. There were 7 samples taken from the Mananares River 

and 7 samples taken from the Jarama River.  Of the 7 samples taken from the Mananares River 

concentrations of 4-tOP exceeded the AA-EQS of 0.01µg/L for “other” waters in 5 samples.  Of 

the 7 samples from the Jarama River, 1 sample exceeded this AA-EQS. .    

 

While there appears to be high contamination of all pollutants in the Mananares River, the 

sampling in this study was conducted in a limited time frame. The authors note that while 4-tOP 

was detected at concentrations exceeding the AA-EQS, there were insufficient data to calculate 

an average over time. The authors suggest that there is a need for further monitoring of this 

compound in both of these rivers.  

 

The authors further note that the total estrogenicity in these two rivers did not exceed 1 ng/L 

Estradiol Equivalents Quotient (EEQ), which is the lowest level that may cause estrogenic 

effects in aquatic organisms, in any of the samples - even considering that 30 estrogenically 
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active compounds were monitored.   The authors conclude that “the potential estrogenic risk to 

aquatic organisms in both rivers is low” (Esteban et al , 2013). 

 

Kotowska et al. (2013) monitored for phenols and pharmaceuticals in effluent from WWTPs in 9 

cities in Poland.  The study found that the removal efficiency for 4-tOP was 96% from 

wastewater. The range of undiluted effluent concentrations for 4-tOP was reported as non-

detected to a maximum of 4.02 µg/L. The authors report that in 3 samples out of 172 samples the 

concentration of 4-tOP was above 1µg/L.  More relevant is that the overall mean effluent 

concentration for 4-tOP is 0.02 µg/L, which is 5 times less than the AA-EQS of 0.1 µg/L and 

these concentrations will be diluted further in the receiving surface water.  

 

Salgueiro-González et al. (2013) analyzed for alkylphenols in surface water, seawater and 

drinking water in the Coruna area in the northwest of Spain. Concentrations of 4-tOP in surface 

water were all less than the detection limit of 0.005 µg/L (n=5), which is 20 times less than the 

AA-EQS of 0.1 µg/L for inland surface waters. Concentrations of 4-tOP in seawater was 0.019 

µg/L for one sample and less than the detection limit of  0.007 µg/L for 7 samples; therefore all 

but one seawater sample was less than the AA-EQS of 0.01µg/L for “other surface water”.   

Concentrations of 4-tOP in six drinking water samples were all below the level of detection for 

the method, which was 0.020 µg/L.  

 

Stalter et al . (2013) reported monitoring for 26 sites impacted by wastewater effluent in several 

small rivers or streams and one mid-sized river, all in the Hessian Ried close to Frankfurt, 

Germany.  Average concentrations of 4-tOP in water reported in this German study ranged 

between 12 and 147 ng/L, with an average result of 38 ng/L 4-tOP. With the exception of one 

sample (147 ng/L) all of the results in this river were below the AA-EQS for 4-tOP (0.1 µg/L).  

 

Rocha et al (2013) report concentrations of 4-tOP and other estrogenically active compounds in 

the Ria Formosa Lagoon in Portugal, which the authors state is highly impacted by discharge 

from 28 domestic and industrial WWTPs. The authors also note that these WWTPs have 

functional problems and, along with direct discharges from recreational boats and non-treated 

sewage, contribute to the pollution in this area.  The authors state that this area is impacted by 
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metallurgic industries, which they note is associated with the use of Alkylphenol Ethoxylates 

(APEs) and represents 25% of the industrial production in the Ria Formosa area (Rocha et al, 

2013).  

 

This study found that APEs reached their maximal values in summer, which the authors attribute 

to “the scarcity of water from several riversides that usually supply the lagoon with fresh water 

and thus possibly dilute these chemicals in the channels” (Rocha, 2013). Concentrations of 4-tOP 

ranged from 5.9 to 43 ng/L, with 8 of the 10 samples slightly exceeding the AA-EQS (0.01µg/L) 

for 4-tOP in “other water” but none exceeding the AA-EQS (0.1µg/L) for inland waters.   

 

Rocha et al (2013) report that the hormones estone (E1), 17β-estradiol (E2), 17α-ethynylestradiol 

(EE2), and a phytoestrogen sitosterol (SITOwere measured in considerable amounts in the Ria 

Formosa Lagoon. The authors also express concern for the total amounts of phosphorous and 

organophosphorus pesticides, which are present at up to ten fold higher than maximal 

concentrations recommended for rivers and streams..  

 

These results indicate that discharge conditions in the Ria Formosa Lagoon can result in 

concentrations of 4-tOP that slightly exceed the AA-EQS for coastal waters.   Considering the 

general pollution, presence of WWTPs “with functional problems”, and heavy industrial 

discharge in this area, it appears that efforts to improve municipal and industry wastewater 

treatment would benefit this water body. In addition, considering that other compounds appear to 

pose more risk to this area, prioritizing 4-tOP for authorization on an EU level does not appear to 

be the most relevant and appropriate approach for 4-tOP or OPEs,  both in terms of potential risk 

and regulatory effectiveness.   

 

4.0 THE PRIORITIZATION PROCESS FOR OPES SHOULD ALSO CONSIDER 

THAT 4-tOP IS NOT WIDELY DETECTED IN EU WATERS AND, WHEN 

DETECTED, IS GENERALLY BELOW THE CONSERVATIVE AA-EQS FOR 

THIS COMPOUND. 
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The Background Document recommending OPEs for prioritization for Annex XIV of REACH 

calculates a “relatively high” to “high” priority for inclusion in Annex XIV based scores of 0-1 

for inherent properties (IP); 7 for high volume (V) and 9 for wide dispersive uses (WDU). 

However, as noted in section 2.0 of these comments, most uses of OPE are industrial, not 

consumer applications; therefore the number of sites and scope of dispersiveness is not as great 

as estimated in the Background Document prioritization.   Also, the available environmental 

monitoring data for waters in the EU indicate that most samples of surface water tested did not 

detect 4-tOP at the method LOD and, when detected, most measured concentrations are less than 

the AA-EQS for this compound.   

 

 Article 58(3) provides for discretion regarding the development and design of a prioritisation 

approach that in the end provides the Candidate Substances for which the recommendation to 

include them in Annex XIV is most relevant and appropriate (both in terms of potential risk and 

regulatory effectiveness) (ECHA, 2010, May 28).  Therefore, the prioritization process for OPEs 

should consider the available monitoring data and the score for dispersiveness should be subject 

to modification to reflect a lesser degree of dispersiveness and potential risk.  

 

5.0   THERE ARE OTHER REGULATORY INSTRUMENTS IN PLACE IN THE EU 

TO CONTROL EMISSIONS OF OPES AND 4-tOP .  

 

Recent monitoring studies in the EU show that concentrations of 4-tOP that exceed the AA-EQS 

are associated with specific locations and points in time, which are otherwise polluted or subject 

to intense or uncontrolled discharges.  The following regulations are already in place in the EU 

to control emissions and environmental risks from OPEs and/or 4-tOP.   

 

The Water Framework Directive (European Parliament and Council, 2000, 23 October Directive 

2000/60/EC) established a framework for Community action in the field of water policy, which  

requires the Members States to measure aquatic concentrations relative to established 

Environmental Quality Standards (EQS) and to  take action in case this value is exceeded.  The 

monitoring data described in section 3.0 above notes specific locations and moments in time 

where concentrations of 4-tOP slightly exceed its AA-EQS. For the most part, these locations 
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have generalized problems with contamination that are most appropriately addressed under the 

WFD.  

 

A UK voluntary industry agreement for the reduction in risk from NP, NPEs and 4-tOP and 

OPEs was finalized in 2004 (CSI, 2004, April).  This agreement, which has impacted the EU 

market more generally, was taken to reduce the risks from NP/NPEs and 4-tOP/OPEs with the 

following objectives:   

 Rapidly reduce the risk from NP/NPE to the environment by making early progress in 

replacing NP/E in a number of uses and to minimise discharges into the environment in 

order to reduce existing risks to the environment;  

 Prevent the development of new risks from 4-tOP/E by preventing the use of 4-tOP/OPEs 

as substitutes for NP/E for those uses to be phased out; and  

 Reduce the risks from 4-tOP/OPE by phasing out any dispersive uses of 4-tOP/OPE in 

sectors targeted by the M&U Directive for NP/NPE 

 

The Integrated Pollution Prevention and Control (IPPC) Directive (96/61/EC) lays down 

measures designed to prevent or, where that is not practicable, to reduce emissions to air, water 

and land from the activities mentioned in Annex I to the Directive (European Parliament and 

Council, 1996, September 24).   

 

Annex I of the IPPC Directive lists categories of industrial activities subject to regulation by the 

Directive.  Surfactants and surface active chemicals are specifically covered under Annex I.   

Since OPEs are surfactants they are specifically covered by the IPPC Directive.  Other categories 

of industrial activities that are subject to the IPPC Directive that are relevant to the major use of 

OPEs in paint and coatings include the chemical industry, including basic polymers and dyes and 

pigments.  Other industrial activities subject to the IPPC directive that may be relevant to other 

minor uses of OPE include:  energy industries, the production and processing of metals, chemical 

installations for the production of basic plant health products and biocides, installations using a 

chemical or biological process for the production of basic pharmaceutical products, waste 

management installations, and landfills.  Industrial activities  subject to IPPC where OPE use is 

not expected due to the voluntary agreement mentioned earlier in these comments include 
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industrial plants that process pulp and paper, plants for the pre-treatment or dyeing of fibers and 

textiles and  tanning facilities.  

 

In addition, Annex III to the IPPC Directive is a list including the main polluting substances in 

water to be taken into account, which includes “Substances and preparations which have been 

proved to possess carcinogenic or mutagenic properties or properties which may affect 

reproduction in or via the aquatic environment”.  As noted in section 1.0, neither OPEs nor 4-

tOP are C, M or R toxicants; however, if there is concern about the environmental impact of 

either the IPPC Directive provides an existing regulatory mechanism for addressing these 

compounds.  

 

6.0 APERC AND CEPAD RECOMMEND THAT OPES DO NOT WARRANT 

PRIORITIZATION FOR AUTHORIZATION UNDER ANNEX XIV OF REACH 

BECAUSE THEY DO NOT THEMSELVES MEET THE PRIORITIZATION 

CRITERIA FOR INHERENT TOXICITY, ARE NOT USED IN WIDELY 

DISPERSIVE CONSUMER APPLICATIONS AND ARE NOT DETECTABLE 

WIDELY IN THE WATERS OF THE EU; FURTHERMORE, LOCATIONS 

WITH EXCEEDANCES OF AA-EQS CAN BE ADEQUATELY CONTROLLED 

THROUGH EXISTING REGULATIONS  

 

OPE themselves do not meet any of the inherent toxicity criteria for prioritization for 

authorization, therefore on this basis alone should not be subject to prioritization for 

authorization.  Furthermore, uses of these OPEs are generally not dispersive and   the focus on 

OPEs for prioritization over other SVHC compounds is inappropriate. This is confirmed by 

recent environmental monitoring in the EU, which should be considered in the priority setting 

process for OPEs. Monitoring indicates that 4-tOP, the compound of actual interest in this case, 

does not have widespread occurrence in EU waters.   

 

Existing regulatory instruments exist in the EU, which are better suited to address specific 

locations where concentrations of 4-tOP are detectable and of concern relative to the 

conservative AA-EQS for 4-tOP.  4-tOP, the degradation intermediate of OPE that is the stated 
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concern for prioritization, is already regulated under the Water Framework Directive 

2000/60/EC.  In addition, 4-tOP and OPE are regulated under the IPPC Directive (96/61/EC)  

and are subject to a voluntary agreement among manufacturers not to promote the use of OPEs in 

dispersive uses that lead to entry in the aquatic environment (CSR, 2004, April).  These existing 

regulations provide grounds for an exemption for OPEs from prioritization under Art. 58(2) of 

Regulation 1907/2006/EEC.   

 

As Rocha et al (2013) found in the Ria Formosa Lagoon, concentrations of 4-tOP that slightly 

exceed the AA-EQS are generally associated with areas impacted by general pollution, i.e., due 

to WWTPs “with functional problems”, and heavy industrial discharge.  It appears that efforts to 

improve municipal and industry wastewater treatment in categories already regulated under the 

WFD and IPPC Directive  would benefit water bodies such as this more effectively than an 

authorization process for OPE under REACH.  Also, considering that other compounds appear to 

pose more risk to these areas, prioritizing 4-tOP for authorization under REACH is not the most 

relevant and appropriate approach , both in terms of potential risk and regulatory effectiveness.   

 

The basis for given for prioritizing OPE for authorization is a concern for the environmental 

estrogenic activity of the degradant 4-tOP.  Esteban et al , 2013 found  that the total estrogenicity 

in the two rivers with the highest reported concentrations of 4-tOP – as well as 29 other 

estrogenically active hormones, phytoestrogens and industrial compounds - did not exceed 1 

ng/L Estradiol Equivalents Quotient (EEQ). This is the lowest level that may cause estrogenic 

effects in aquatic organisms, in any of the samples.   The authors conclude that “the potential 

estrogenic risk to aquatic organisms in both rivers is low.”  Considering this, prioritizing OPE for 

authorization does not appear to be necessary to address concerns of environmental estrogenicity 

from 4-tOP.  

 

For these reasons, APERC and CEPAD recommend OPE should not be prioritized for 

authorization under REACH and inclusion in Annex XIV. 

 

 

 



 
 

21 
 

REFERENCES  

Ahel, M., Giger, W., & Koch, M. (1994). Behaviour of alkylphenol polyethoxylate surfactants in 

the aquatic environment. I: Occurrence and transformation in sewage treatment. Water Research, 

28 (5), 1131-1142. 

 

Coady, K.,  Staples, C. Losey, B., and 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 Assessment: An International Journal. Volume 16, 

Issue 5, pgs 1066-1094 

 

Coady, K., Klapacz, J. Osimitz, T., Staples, C., Losey, B. (2013,June). Octylphenol and 

Nonylphenol as Case Studies for Determining the Relevance of the Endocrine Mode of Action in 

Human Health and Environmental Assessments. Environmental Science Forum. Dusseldorf, 

Germany 

 

Colin, A., Bach, C • Rosin, C., Munoz, J.M., Dauchy,X.  (2013) Is Drinking Water a Major 

Route of Human Exposureto Alkylphenol and Bisphenol Contaminants in France? Arch Environ 

Contam Toxicol DOI 10.1007/s00244-013-9942-0 

 

Chemical Safety Report (CSR) for 4-tOP under REACH  

 

Chemical Supply Industry (CSI), (2004, April). Chemical Supply Industry and Downstream 

Users, Voluntary Agreement with UK Department for Environment, Food and Rural Affairs 

(DEFRA) on Risk Reduction for Nonylphenol, Nonylphenol Ethoxylates, Octylphenol and 

Octylphenol Ethoxylates.  

 

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. 

 

European Chemicals Agency (ECHA). (2010, May 28). General Approach for Prioritisation of 

Substances of Very High Concern (SVHCs) for Inclusion in the List of Substances Subject to 

Authorisation 
 

European Chemicals Agency (ECHA). (2013, June 24).  Draft background document for 4-

(1,1,3,3-tetramethylbutyl)phenol, ethoxylated(4-tert-Octylphenol ethoxylates) (4-tert-OPnEO) 

 

European Council for Alkylphenols and Derivatives and the Alkylphenols & Ethoxylates 

Research Council (CEPAD-APERC). ( 2011, October 13).  Comments on the REACH Annex 

XV Report: Proposal for Identification of a Substance as a CMR Cat. 1A or 1B, PBT or vPvB, or 

a Substance of an Equivalent Level of Concern: 4-(1,1,3,3-tetramethylbutyl)phenol 

 

European Parliament and Council. (1996, September 24). Directive 96/61/EC concerning 

integrated pollution prevention and control Official Journal L 257 , 10/10/1996 P. 0026 – 0040 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31996L0061:en:HTML  

 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31996L0061:en:HTML


 
 

22 
 

European Parliament and Council. (2000, 23 October) .Directive 2000/60/EC of the European 

Parliament and of the Council establishing a framework for the Community action in the field of 

water policy" or, in short, the EU Water Framework Directive.  Official Journal (OJ L 327) on 

22 December 2000  

 

European Parliament and the Council of the European Union. (2003, June 18). DIRECTIVE 

2003/53/EC amending for the 26th time Council Directive 76/769/EEC relating to restrictions on 

the marketing and use of certain dangerous substances and preparations (nonylphenol, 

nonylphenol ethoxylate and cement). Official Journal of the European Union. 

 

European Parliament and  Council.  (2008, December 16). Directive 2008/105/EC on 

environmental quality standards in the field of water policy, amending and subsequently 

repealing Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC 

and amending Directive 2000/60/EC . 348/84 EN Official Journal of the European Union 

24.12.2008 

 

Environment Directorate-General, European Commission (DG ENV). (2013a).  Water 

Information System for Europe (WISE), Substances Fact Sheet of Chemical Pollutants: 

Isooctylphenol [CAS n° 11081-15-5]. Downloaded July 8, 2013. 

http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=37  

 

Environment Directorate-General, European Commission (DG ENV). (2013b). Water 

Information System for Europe (WISE), Substance Fact Sheet of Chemical Pollutants: 4-n-

Octylphenol [CAS n° 1806-26-4]. Downloaded July 8, 2013. 

http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=448  

 

Environment Directorate-General, European Commission (DG ENV). (2013c). Water 

Information System for Europe (WISE), Substance Fact Sheet of Chemical Pollutants: 

Octylphenol [No. CAS number]. Downloaded July 8, 2013. 

http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=648  

 

Environment Directorate-General, European Commission (DG ENV). (2013d). Water 

Information System for Europe (WISE), Substance Fact Sheet of Chemical Pollutants: 

Octylphenol [ CAS n° 140-66-9]. Downloaded July 8, 2013 

http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=80  

 

Environment Directorate-General, European Commission (DG ENV). (2013e). Water 

Information System for Europe (WISE), Substance Fact Sheet of Chemical Pollutants: 

Octylphenol [CAS n° 67554-50-1]. Downloaded July 8, 2013 

http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=3705  

 

Esteban S., Gorga M, Petrovic, M., González-Alonso,S., Barceló, D., Valcárcel,Y. (2013) 

Analysis and occurrence of endocrine-disrupting compounds and estrogenic activity in the 

surface waters of Central Spain. Science of the Total Environment 466–467, 939–951 

 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32000L0060:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32000L0060:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32000L0060:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:348:0084:0097:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:348:0084:0097:EN:PDF
http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=37
http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=448
http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=648
http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=80
http://www.priority.substances.wfd.oieau.fr/fiche_pdfRank.php?determinandID=3705


 
 

23 
 

European Council for Alkylphenols and Derivatives (CEPAD) and  Alkylphenols & Ethoxylates 

Research Council (APERC) (2011, October 13). Comments on the REACH Annex XV Report: 

Proposal for Identification of a Substance as a CMR Cat. 1A or 1B, PBT or vPvB, or a Substance 

of an Equivalent Level of Concern: 4-(1,1,3,3-tetramethylbutyl)phenol. Submitted to ECHA 

website.  

 

Federal Agency for Water Management, Austria. (2005, September). Monitoring of Hazardous 

Substances in  Surface Water: State of the Research in 2004.  

 

Gray, M. A, Metcalfe, C. D.  (1997).  Induction of testis-ova in Japanese medaka (Oryzias 

latipes) exposed to p-nonylphenol.  Environ Toxicol Chem.  16, 1082-1086. 

 

Harries, J. E., Runnals, T., Hill, E., Harris, C. A., Maddix, S., Sumpter, J. P., Tyler, R.  (2000).  

Development of a reproductive performance test for endocrine disrupting chemicals using pair-

breeding fathead minnows (Pimephales promelas).  Environ Sci Technol.  34, 3003-3011. 

 

Janshekar, H., Rizvi, S.Q.A., Inoguchi, Y. and Ma, Xiaomeng. (2010, July) Surfactants. SRI 

Consulting Market Report. 

http://www.ihs.com/products/chemical/planning/scup/surfactants.aspx?pu=1&rd=chemihs  

 

Jobling, S. and Sumpter, J. P. (1993). Detergent components in sewage effluent are weakly 

oestrogenic to fish: An in vitro study using rainbow trout (Oncorhynchus mykiss) hepatocytes. 

Aquatic Toxicology, 27(3-4); 361-372. 

 

Jobling, S., D. Sheahan, et al. (1996). Inhibition of testicular growth in rainbow trout 

(Oncorhynchus mykiss) exposed to estrogenic alkylphenolic chemicals. Environmental 

Toxicology and Chemistry, 15(2): 194-202. 

 

Jonkers., N., Sousa, A., Galante-Oliveira, S., Barroso, C.M., Kohler, H.,  Giger. W., (2010). 

Occurrence and sources of selected phenolic endocrine disruptors in Ria de Aveiro, Portugal. 

Environ Sci Pollut Res (2010) 17:834–843 

 

Karels, A.A., S. Manning, et al. (2003). Reproductive effects of estrogenic and antiestrogenic 

chemicals on sheepshead minnows (Cyprinodon variegatus). Environmental toxicology and 

chemistry, SETAC 22(4): 855-865. 

 

Klecka, G.M., Staples, C.A., Naylor, C.G., Woodburn, K.B., & Losey, B.S. (2008). C8- and C9-

alkylphenols and ethoxylates: II. Assessment of environmental persistence and bioaccumulation 

potential. Human and Ecological Risk Assessment, 14 (5), 1025–1055.  

 

Kotowska, U., Kapelewska, J., Sturgulewska, J. (2013). Determination of phenols and 

pharmaceuticals in municipal wastewaters from Polish treatment plants by ultrasound-assisted 

emulsification-microextraction followed by GC-MS. Environ Sci Pollut Res. DOI 

10.1007/s11356-013-1904-6 

 

http://www.ihs.com/products/chemical/planning/scup/surfactants.aspx?pu=1&rd=chemihs


 
 

24 
 

Melcer, H., Klecka, G., Monteith, H., & Staples, C. (2007). Wastewater treatment of 

alkylphenols and their ethoxylates: A state of the science review. Water Environment Federation, 

Alexandria, VA. 

 

Miles-Richardson, S. R., Pierens, S. L., Nichols, K. M., Kramer, V. J., Snyder, E. M., Snyder, S. 

A., Render, J. A., Fitzgerald, S. D., and Giesy, J. P.  (1999).  Effects of waterborne exposure to 

4-nonylphenol and nonylphenol ethoxylate on secondary sex characteristics and gonads of 

fathead minnows (Pimephales promelas).  Environ Res.  80, S122-S137. 

 

Naylor, C.G., Staples, C.A., Klecka, G.M., Williams, J.B., Varineau, T. Cady, C. (2006). 

Biodegradation of [14C] Ring-Labeled Nonylphenol Ethoxylate. Arch.Environ.Contam.Toxicol. 

51, 11-20  

 

Office of Environment and Energy of  the State of St. Gallen, Switzerland. (2013, June). Trace 

Contaminants in Wastewater : Search for Relevant Sources of Emissions, Results of the 

Monitoring Campaign 2012. Available at 

http://www.umwelt.sg.ch/home/Themen/wasser/Mikroverunreinigungen/_jcr_content/Par/downl

oadlist/DownloadListPar/download_6.ocFile/AFU%20St.Gallen%20-

%20Spurenstoffe%20im%20Abwasser%20-%2020130704.pdf  

 

Olsen, C. M., Meussen-Elholm, E. T. M., Hongslo, J. K., Stenersen, J., and Tollefsen, K. E.  

(2005).  Estrogenic effects of environmental chemicals:  An interspecies comparison . 

Comparative Biochemistry and Physiology Part C:  Toxicology & Pharmacology.  141, 267-274. 

 

Preuss, T. G., Gehrhardt, J., Schirmer, K., Coors, A., Rubach, M., Russ, A., Jones, P. D., Giesy, 

J. P., and Ratte, H. T.  (2006).  Nonylphenol Isomers Differ in Estrogenic Activity.  

Environmental Science & Technology.  40, 5147-5153. 

 

Rasmussen, T.H., Andreassen, T.K., Pedersen, S.N., Van der Ven, L.T.M., Bjerregaard, P., 

Korsgaard, B. (2002). Effects of waterborne exposure of octylphenol and oestrogen on pregnant 

viviparous eelpout (Zoarces viviparus) and her embryos in ovario. Journal of Experimental 

Biology, 205(24); 3857-3876.  

 

Rasmussen, T.H., S.J. Teh, et al. (2005). Anti-estrogen prevents xenoestrogen-induced testicular 

pathology of eelpout (Zoarces viviparus). Aquatic toxicology, 72(3): 177-194. 

 

Recchia, A. G., Vivacqua, A., Gabriele, S., Carpino, A., Fasanella, G., Rago, V., Bonofiglio, D., 

and Maggiolini, M.  (2004).  Xenoestrogens and the induction of proliferative effects in breast 

cancer cells via direct activation of oestrogen receptor alpha. Food Addit Contam.  21, 134-44. 

 

Ribeiro, C. , Pardal, M.A., Martinho, F., Margalho, R. , Tiritan, M.E., Rocha, E. and Rocha, M.J. 

(2009) Distribution of Endocrine Disruptors in the Mondego River Estuary, Portugal. Environ. 

Monit. Asses.149(1-4):183-93. 

 

http://www.umwelt.sg.ch/home/Themen/wasser/Mikroverunreinigungen/_jcr_content/Par/downloadlist/DownloadListPar/download_6.ocFile/AFU%20St.Gallen%20-%20Spurenstoffe%20im%20Abwasser%20-%2020130704.pdf
http://www.umwelt.sg.ch/home/Themen/wasser/Mikroverunreinigungen/_jcr_content/Par/downloadlist/DownloadListPar/download_6.ocFile/AFU%20St.Gallen%20-%20Spurenstoffe%20im%20Abwasser%20-%2020130704.pdf
http://www.umwelt.sg.ch/home/Themen/wasser/Mikroverunreinigungen/_jcr_content/Par/downloadlist/DownloadListPar/download_6.ocFile/AFU%20St.Gallen%20-%20Spurenstoffe%20im%20Abwasser%20-%2020130704.pdf


 
 

25 
 

Rocha, M.J., Cruzeiro, C., Reis, M., Rocha, E., and Pardal,M. (2013). Determination of 

seventeen endocrine disruptor compounds and their spatial and seasonal distribution in Ria 

Formosa Lagoon (Portugal). Environ Monit Assess. 185:8215-8226 

 

Salgueiro-González, N., Turnes-Carou, I., Muniategui-Lorenzo, S., Lópex-Mhia, P., Prada-

Rodriquez, D. (2013). Membrane assisted solvent extraction coupled with liquid chromatography 

tandem mass spectrometry applied to the analysis of alkylphenols in water samples. Journal of 

Chromatography A., 1281 46-53 

 

Seki, M., Yokota, H., Maeda, M., Tadokoro, H., Kobayashi, K. (2003). Effects of 4-nonylphenol 

and 4-tert-octylphenol on sex differentiation and vitellogenin induction in medaka (Oryzias 

latipes). Environmental toxicology and chemistry / SETAC, 22(7); 1507-1516. 

 

SRI Consulting (2010, July).  Specialty Chemicals Market Report: Surfactants 

 

Staples, C.A., Williams, J.B., Blessing, R.L., & Varineau, P.T. (1999). Measuring the 

biodegradability of nonylphenol ether carboxylates, octylphenol ether carboxylates, and 

nonylphenol. Chemosphere, 38, 2029-2039. 

 

Staples, C.A., Naylor, C.G., Williams, J.B., & Gledhill, W.E. (2001). Ultimate biodegradation of 

alkylphenol ethoxylate surfactants and their biodegradation intermediates. Environmental 

Toxicology and Chemistry, 20, 2450-2455. 

 

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. 

 

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. 

 

Stalter D, Magdeburg A, Quednow K, Botzat A, Oehlmann J. (2013). Do contaminants 

origination from state-of-the-art treated wastewater impact the ecological quality of surface 

waters?   PLoS One, 8(4): e60616 

 

UK Environment Agency. (2005). Environmental risk evaluation report: 4-tert-octylphenol. 

 

UK Department for Environment, Food and Rural Affairs (DEFRA), (2013, September 11). 

Personal Communication in Response to Information Request DWOE320215/JF: EU WFD 

Monitoring Data 

 

U.S. Environmental Protection Agency (USEPA). (2007). Validation of the Fish Short-Term 

Reproduction Assay: Integrated Summary Report. U.S. Environmental Protection Agency 

Endocrine Disruptor Screening Program, Washington, D.C., December 15, 2007. 

 



 
 

26 
 

U.S. Environmental Protection Agency (USEPA).  (2009). Integrated Summary Report for 

Validation of an Estrogen Receptor Binding Assay using Rat Uterine Cytosol as Source of 

Receptor as a Potential Screen in the Endocrine Disruptor Screening Program Tier 1 Battery,  

U.S. Environmental Protection Agency, Office of Science Coordination and policy and Office of 

Research and Development. March 2009. 

 

Van den Belt, K., Berckmans, P., Vangenechten, C., Verheyen, R., and Witters, H.  (2004). 

Comparative study on the in vitro/in vivo estrogenic potencies of 17[beta]-estradiol, estrone, 

17[alpha]-ethynylestradiol and nonylphenol.  Aquatic Toxicology.  66, 183-195.  

 

Van Miller JP, Staples CA. (2005). Review of the potential environmental and human health 

related hazards and risk from long-term exposure to p-tert-octylphenol. Human and Ecological 

Risk Assessment 11:319-351. 

 

Wenzel, A., Schäfers, C., Vollmer, G., Michna, H.; Diel, P. (2001). Research efforts towards the 

development and validation of a test method for the identification of endocrine disrupting 

chemicals., B6-7920/98/000015; 1-82. Schmallenberg, Fraunhofer-Institut für Umweltchemie 

und Ökotoxikologie. 

 

 

 

 


