NONYLPHENOL AND ITSETHOXYLATES (NP/NPEs)

Comments on the environmental sections of the CEPA PSL Draft Assessment Report on Nonylphenol
and its Ethoxylates were provided by:

1. Wildlife Toxicology World Wildlife Fund
2. Alkylphenols and Ethoxylates Research Council
3. Canadian Pulp and Paper Association.

Comments and responses are summarized below by Environment Canada. (All were based on the English
version of the report).

Comment e Response

NP/NPEs in pesticides should be addressed Y. | There is no regulatory responsibility in this area
under CEPA 1999. The Pesticide Management
Regulatory Agency (PMRA) administers the Pest
Control Products Act, which regulates the use of
pesticidesin Canada. For this reason, our
assessment of this “substance’ did not include

pesticidal uses.
The benefits of biodegradation of NPEsin NP/NPE degradation pathways reported in the
municipa trestment systems are overstated®. literature have been included in the Assessment

Report. The degradation pathway, leading to
production of NP wasindicated in Figure 2 on
page 24 of the Assessment Report. Additionaly,
it was gtated in the first paragraph that athough
primary degradation of NPEsin MWWTPsis
readily achievable (which includes the degradation
of the higher ethoxylatesto lower ethoxylates,
carboxylates and NP), but that ultimate
biodegradation in these systems does not occur.

(Page 25)
Application of contaminated dudge to agricultura | Rapid degradation of NP to CO, occurs following
land needs further assessment®. dudge application to agriculturd land as aresult of

s0il microbid activity. Continued degradation of
NPEs resultsin NP production, therefore, a non-
linear disappearance of NP is observed, athough
degradation under these field Stuations are rapid.
In the conclusions of the assessment report, it is
noted that application of municipa dudges
containing NP/NPEs to agricultura fiedlds may dso
represent aminor risk to these environments. Due
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to therdatively smal risk to terrestrial
environments the assessment was focussed on
aguatic environments.

Not al MWWTPs are equipped with secondary
and tertiary trestment systems. Direct discharge
of NP/NPEs would further contribute to the
overdl contamination of ambient waters and
sediments®.

Theissue of differing trestment processes between
MWWTP sites has been addressed with respect
to effluent composition in the exposure section.
The dominant form of NPEs in the effluent occur
as higher ethoxylated compounds (e.g., NPOEO).
In the characterization of risk, it is stated thet the
MWWTPs functioning with primary trestment
exclusvey result in the greatest exceedences of
risk quotients.

The NP assessment report ignores important
rel eases/sources”.

Effluents from dl types of industria sources were
sampled and analyzed for NP/NPE loadings,
dthough the types of effluents causing the grestest
concern were focussed on in the assessment.

Based on the andysis presented in the assessment
report, the higher ethoxylated (NP3-100E) should
not be included in the conclusion of “CEPA
toxic”®@.

The higher ethoxylated products degrade to the
lower ethoxylates and to NP itself, therefore, the
higher ethoxylated products dso must be
considered toxic under section 64(a).

The Assessment Report should not include data
on octylphenol or octylphenol ethoxylates®?.

Although data on octylphenol are present in the
Supporting Document, they are not included in the
Assessment Report for nonylphenol and its
ethoxylates because the actua assessment was
performed exclusvely for nonylphenol and its
ethoxylates. The datain the Supporting Document
help to show the toxicity of nonylphenol and its
ethoxylates relive to other akylphenols and their
ethoxylates. Octylphenol and its ethoxylates are a
good choice for this comparison because many
data are available for these compounds.

The assessment of environmentd effects based on
conventiona endpoints is adequate to evauate
potential endocrine effects®.

The assessment of nonylphenol and its ethoxylates
was based on the “conventiond” endpoints.
Endocrine disrupting qudities do impact biologica
organisms, therefore, the incluson of such data
was necessary to provide a complete review of
the literature.

NPE undergoes rapid biodegradation in
wastewater trestment and continues to degrade in
the environment®.

In the section describing degradation of NP/NPES
in municipal wastewater trestment plants
(MWWTPs), numerous studies are quoted
indicating that the pathway of degradation results
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in formation of the lower ethoxylated NPEs and
NP indicated in Figure 2 on page 24 of the
Assessment Report. Primary degradation of
NPEsin MWWTPsis readily achievable (which
includes the degradation of the higher ethoxylates
to lower ethoxylates, carboxylates and NP), but
that ultimate biodegradation in these sysems does
not occur, based on research reported in the
literature.

The Assessment Report does not adequately
characterize the degradation pathway. The
degradation pathway suggests that the degradation
of NPE stops at NP,

The figure used to indicate the degradation of
NPEsis representative of the accepted
degradation pathway. Literature reports of
biodegradation of NPEs and NP has been studied
through to minerdization, resulting in CO,
production. Specific studies of the further
degradation of NP/NPEs were reviewed in the
Supporting Document upon which the Assessment
Report for NP/NPEs is based. The report
acknowledges that further degradation of NP
occurs in agueous and terrestrial environments.

NPEs are readily degradable®.

A key factor pointed out in the public comment
itsdlf, isthat in the OECD 28-day test, NP
degradation did not meet the standards to be
classfied as readily degradable.

APE metabolites are degradable in rivers and soils
and should not be considered stable®.

The key factor in this argument isthat APEs are
ultimately degraded, athough the rate of
degradation is dower than the necessary criteriato
be classfied as “readily degradable’. Degradation
sudies that have been performed both in
Switzerland and Canada have reflected these
results.

Include the study of NP/NPE persstence in dudge
amended soils reported by Hughes, Fisher and
Brumbaugh, 1996

The data reported by Hughes et d. (1996) has
been included in the discussion on biodegradation
in soil.

The Assessment Report should emphasize that the
BAFs reported in section 2.3.3.6 are expressed
on adry weight basis?®.

In section 2.3.3.6, concentrations data are
reported and clarification as to whether the data
are reported as wet weight, fresh weight or dry
weight are included in the discusson.

Poor quality data should not be included in the
Assessment Report. Additiondly, OP/OPEs
should not be consdered in the assessment of
NP/NPEs®.

The dataincluded in the assessment of NP/NPES
was comprehensive and indicated al of the current
literature on these compounds, therefore, the
poorer quaity datawas included. By ranking the
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data, there is a clear acknowledgment of the
quality of data under consideration and the weight
of evidence was placed on good qudity data.
OP/OPEs were only mentioned in the Assessment
Report as a comparison to the NP/NPEs and
were not assessed.

The study by Adfield et al. (1998) is
inadequately presented®.

The Asfidd et al., 1998 paper isreviewed in the
Supporting Document, not the Assessment Report
and indicates the specific points brought forward
in the public comment. The review acknowledges
that the results of the study were inconsstent. The
sudy’sinclusion isimportant to insure a
comprehensive review of the literature.

The route of exposure used in the Christiansen et
al., 1998 paper isirrdlevant and should be
noted®.

The route of exposure has been identified in the

summary of thiswork. Many sudies on awide
variety of compoundsin the literature have used
this route of exposure, therefore, mentioning this
route should be dl that is necessary.

Gimeno et al., 1997 studied tert-pentyl phenal
(TPP), not NP and should be removed from the
Supporting Document®.

TPP, smilar to OP and NP, is an dkylphenol and
itsincluson in the Supporting Documentation is
useful for comparative purposes.

EBA (2000) performed an avian dietary study
using bobwhite quail chicks and feeding NPOE at
concentrations ranging from 0-5000 ppm and no
behavioura or mortalities were observed?,

This paper is currently not available and the
akylphenol research council has offered to
provide a copy upon avalability. At thistime, we
cannot include information thet we have not seen.

The purity of materias tested in the Jobling and
Sumpter (1993) study were not well determined,
extrgpolations were used without vaidation and it
isthe only study indicating estrogenic activity of
NP9E and should be considered questionable @.

Jobling and Sumpter (1993) reported the source
for each of the compounds under investigation and
they are companies known to provide andytical
standards. Methods used in the preparation of
samples followed routine preparation techniques
and, therefore, the results should not be
discounted.

Routledge and Sumpter (1996) did not study the
estrogenicity of NPOE, therefore, the reference to
this article when a comparison of the estrogenicity

The public comment is correct in that NPOE was
not studied by Routledge and Sumpter (1996),
therefore, the reference was removed from the

of NPOE is considered should be removed from | sSlatement suggesting otherwise.
the Assessment Report and Supporting

Document®.

Jobling et al ., (1996) did not evduate vitdlogenin | Correction has been made.

inductionin in vitro trout hepatocytes®.

Recent work by C. Metcdfe suggests that
NP1EC has no estrogenic activity in the yeast

These results were not provided to the assessment
team during the assessment process and remain
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estrogen screen assay. |f OP and OPE are
included in the Assessment Report, it should
include that C. Metcalfe (persond communication)

found smilar negative results for these compounds
&)

unpublished & thistime, therefore, we have no
mechanism for assessing these results. Until we
are provided with the data, we can not includeit in
our assessment. OP and OPEs are not included in
the assessment of NP/NPEs in terms of assessing
these compounds under CEPA.

The PSL guidance document permits use of a
lower application factor than what was used (10).
We recommended a factor of 5.

The gpplication factor of 10 isusudly used in
these instances. These values are based on
professiond judgment and were confirmed when
outside specidists were consulted on this métter.

K is probably intended to mean “distribution Correction has been made.
coefficient” not “dissociation constant”.
The footnote in Table 7 should read 95% water | The footnote has been corrected.

content for gae and 85% in fish, not 95%in
both®.

Clarification astowhy aTEQ of 1isfound in
Tablelland aTEQ of 2isfoundin Table 12,
needs to be made?,

Thereisatypo in Table 12 and the TEQ should
be 1. This correction has been made.

Endocrine modulation should be consdered a
mechanism or mode of action, rather than an
endpoint used to assess aquatic risks?.

Endocrine modulation was discussed in both the
Assessment Report and the Supporting
Document, however, the assessment of risk was
based on traditiona endpoints (e.g., mortdity). A
discussion was included in these documents
indicating that there was debate as to what the
endocrine results meant.  In future, if endocrine
modulation is shown to result in a pecific result,
thismay lead to a change in perspective and that
the endocrine issue may be used in the assessment
of risk.

The data quoted in the Assessment Report do not
indicate that the field results seem to contradict the
|aboratory results for toxicity in terredtria
environments®.

The dataindicating contradictions were presented
as part of aworkshop/conference and not in the
literature, available for review. The public
comment on thisissue agrees with the
determination that examination beyond a
conservative scenario is not necessary.

Comments on research needs in the area of
treatability and degradation: 1) these data gaps will
increase the knowledge on NP/NPE fate, but are
not needed to determine whether these
compounds are “ CEPA toxic’; 2) Results of New
York State studies have indicated that halogenated
by products are not a Sgnificant issue; 3) Photo-

1) These research needs were not developed with
respect to making a determination of “ CEPA
toxic”, but rather to identify areas where additiona
information would ad in the knowledge base
surrounding nonylphenolic compounds with
respect to fate and effects. 2) These results seem
to indicate that the there may be reduced risk
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oxidation can easily be calculated and Hughes
(1996) has shown that minerdization is
extengve®.

associated with halogenated derivatives of NPE
degradation products, however, they should be
confirmed in the Canadian environment. 3)
Although estimates of degradation rates are
possble, for confirmation, it isaways
advantageous to measure the results. Other
studies have indicated rapid degradation of NPES
in soils, however, these studies need to be
performed on avariety of soil types, fied
conditions and wegther cycles.

Comments on research needs in the area of
biologicd effects: 1) the data indicate alinear
relationship between ethoxylate chain length and
toxicity, therefore, further datais not necessary; 2)
the conclusion that the ability of NP and NPESto
bioaccumulate is low to moderate is correct,
therefore, further study is unnecessary and
OP/OPE should not be included in the
assessment; 3) partitioning properties (e.g. Koc)
can be rdiably predicted from structure; 4) Itis
unclear why additiona endpoints for endocrine
modulation are needed to assess “ CEPA toxicity”;
5) It isunclear asto how validation of predicted
responses in aquatic studies would be done; 6)
APERC supports collection of monitoring data to
verify predicted concentrations, 7) A feeding
study with NPOE indicated no effects a the
highest dose (5000 ppm in the diet); 8)
Determination of the relative contribution to the
toxicity of complex mixtures (many types of
substances) is too complicated and beyond the
assessment of “CEPA toxicity”. @

1) The key point made hereisthat the data should
be made in a standardized manner, so that direct
comparisons between studies can be made. 2)
Past studies have lead to the conclusion regarding
bioaccumulation, but new informetion is dways
advantageous especidly given the vast number of
organisms exposed to these compounds. 3) It is
better to have measured values than predicted. 4)
There is consderable debate regarding the
endocrine issue within the scientific community
and, therefore, further investigation of these
mechanisms are important. They were not
included in the assessment of “CEPA toxic”. 5)
Vadlidation of predicted responses would involve
research measuring endpoints a determined
exposure levels to identified organisms. 6) No
response required. 7) We have not seen the
results of this study, therefore, can not include
them in the assessment. 8) The CEPA assessment,
was based on NP/NPE results exclusively,
however, additional data regarding the impacts of
complex mixtures to organisms would be
benficid.

Recommendation that the assessment be further
reviewed before the decision is made. CPPA
membership have dtered rates of use and
emissions of NPEsin processing®.

We gpplaud the forward thinking of the CPPA in
their reduction of NP/NPE emissons. Although
the CPPA is able to provide additiond information
on the rates of release to the assessment group,
the assessment is complete. These data, however,
will be useful in the risk management phase. The
reduction in NP/NPE emission was indicated in
the results of samples collected in 1998 and this
observation was indicated in the assessment
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NONYLPHENOL AND ITSETHOXYLATES (NP/NPEs)

Comments on the health-related sections of the CEPA PSL Assessment Report on Nonylphenol and its
ethoxylates were provided by the World Wildlife Fund Canada, Toronto, Ontario, and by the Alkylphenols
and Ethoxylates Research Council, Washington, D.C.

To ensure trangparency and defengbility of the assessments, a cut-off date for consideration of new datais
gpecified. In addition, the process for assessing the risks to human hedlth includes severd stages of internal
and externa review to ensure both quality and transparency. Addition of new data beyond the cut-off
date, even if it was certain that these were the only new relevant data, would require an additiona round of
both internd and externd reviews. Thisisimpractica given the legdly mandated time limits for completing
these assessments. Such data are flagged for consideration in the Strategic Options Process (the
subsequent and separate risk management phase) or a subsequent re-assessment.

Comment Response

Human exposure to NP and NPEs, from multiple The Assessment Report includes reference to dl
sources, needs further attention. 1f more attention relevant effects-rdated data (including thosein

was given to human hedth effects, derma humans) identified in extendve literature searches
absorption and other human exposure pathwaysto | and by severa expert peer reviewers. With respect
NP/NPEs in the Assessment Report, more to exposure from multiple sources, the report
aggressive action could be justified to reduce human | includes reasonable worst-case or worst-case
exposure. estimates of intake of NP/NPE from awide variety

of environmental media and consumer products.
No other exposure scenarios were identified during
peer review or public comment. Asnoted inthe
Conclusions, the rdaively low margin of exposure
estimated for some products indicates that
additiond information is necessaxy to refine
assessments of potentia risks to human heath from
exposure to NP/NPEs in specific products, to
determine the need for measures to reduce public
exposure through the Acts (other than CEPA) under
which they are regulated.

The Assessment Report should clearly reflect the Thelack of in vivo estrogenic activity of commercid
lack of estrogenic effects that has been observed for | NPEswas noted at severd pointsin the Assessment
commercial NPES. The commentor dso noted that | Report; that estrogenic activity of short-chain NPEs

the estrogenic activity of short-chain NPEs was limited to in vitro systems has been darified in
mentioned in the Assessment Report was limitedto | the report.
in vitro sysems

The Assessment Report should distinguish dataon | Thiswas not implied in the Assessment Report;
NP from those on NPEs. Whileit is agreed that however, to avoid any such misunderstanding, the
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NP can be considered to be the “worst case” for
evauation of the potentia effects of these products,
the Assessment Report should clearly state that
NPEs have not been shown to have effects smilar
to NP (i.e, kidney minerdization in rats).

text of the Assessment Report has been modified
accordingly.

Skin absorption data are available to refine
estimates of exposure. Based on recent in vitro
studies, the worst-case estimate of skin absorption
for NP and NPE should be 1% of the dose and the
margins of exposure should be reca culated.

These recent data on absorption were provided
after the cut-off date for congderation of new
information. The need for such additiona
information to refine the worst case estimates of
exposure and potentid risks to human hedth from
exposure to NP/NPEs in specific products was
noted in the Assessment Report. It isanticipated
that this information would be taken into
consderation (dong with additiona dataidentified
based on an updated systematic search) asabass
for determination of the need for measuresto
reduce public exposure through the Acts (other than
CEPA) under which they are regulated, as
recommended in the Assessment Report.

Basad on prdiminary review of the recent in vitro
data, 1% absorption is probably a considerable
underestimate. It is consdered likely that the NPE
penetrating the skin is biologicdly available (rather
than that in the receptor fluid done), in which case
the estimated absorption for aleave-on product is
many times greater than 1% for some products. In
addition, while the protocols of these new studies
are consderably improved over those of earlier
investigations, uncertainties fill to be addressed in
development of estimates of absorption include the
viability of the skin, purity of radiolabel, conditions
of skin washing, and extrgpolation fromin vitro to
in vivo conditions. There are dso uncertainties with
respect to the extent of absorption viathe ord
route, and the systemic bioavailability of NP/NPEs
absorbed viathe dermal versus the ord route.

The fugacity moddling of NP presented in the
Assessment Report utilized overly long degradation
haf lives which are not supported by the data
presented in the report.

The hdf-lives used in the fugacity modelling have
been changed to reflect the data which were
presented el sewhere in the Assessment Report, or
from articles cited therein. Given the consderable
uncertainties regarding persastence of NP in various
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environmental media, the approach of ‘ bracketing’
the avalable hdf-livesin the fugacity moddling has
been retained. Based on the revised fugacity
modelling, the overdl impresson of environmenta
fate remains Smilar, but the percentage ditributions
have changed somewheat.

In the discussion in the Assessment Report of the
multigeneration sudy of NP in ras, the increasein
gedtationd length in tregted ratsis a Satistica
aberration, and should not be cited.

The text has been modified to indicate that the
increases in gestation length and in percent abnormal
epididymal sperm morphology observed in the F,
generation were probably not treatment-related. In
both cases, the increase was smdll, not clearly dose-
related, and within the range of control vaues from
other generations and from historical controls. As
well, these effects were not observed in other
generations, and the F, control vaues were
unusudly low.

The inclusion of reference to the studies by de Jager
et a. (1999a, 1999b) should be reconsidered. The
mortality observed in rats exposed to NP in these
studies was not observed a smilar dosesin severd
other studies.

The text of the Assessment Report has been
modified to indicate that, while there were
histologica effects noted in the seminiferous
vesicles, this was accompanied by compound-
related mortdity at doses that did not cause deaths
in severd other studies.

Reference to the results of the studiesby Lee
(1998) should be removed from the Assessment
Report, as these were not reproducible, even when
NP was administered intrgperitonedly, in soon-to-
be-published studies.

These unpublished studies were provided after the
cutoff date specified in the introduction to the
Assessment Report, but based on preiminary
condderation, would not impact significantly on the
content of the assessment. The study by Lee
(1998), which involved intrgperitoned
adminigtration of NP, did not contribute
meaningfully to the health assessment. Ingead, the
risk characterization was focussed on sudiesin
which NP/NPEs were administered by more
relevant routes.
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