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basis of this environmental risk assessment (ERA). P Three published studies describe effects to coral species after exposure to oxybenzone or mixtures containing oxybenzone. While providing i S

_ _ _ _ _ o _ _ oxybenzone currently poses a risk to coral, even if using an
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Conway et al. recently performed a study designed for use in quantitative risk assessment — the key study in this ERA — fully described in
platform presentation 6 of the session Concentrations and Impacts of UV Filters in Aquatic Environments at this conference.

sealants (e.g., for the protection of wood), and fabrics.
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Exposure Pathways Skin Rinse-Off Study Underway Improved Exposure Modeling Ongoing Monitoring-Based Exposure Estimate Model-Based Verification of Monitoring
Sources Expectedifate Commercial sunscreen applied to porcine skin patch Danovaro et al. (2008) are widely cited for their exposure Lacking data on the magnitude of other sources, oxybenzone- Downs et al. (2016) is widely cited for anomalous, high
> estimate in which they assume sunscreen is applied at the containing sunscreen was assumed to be the most significant source monitoring values (up to 1395 ug/L) detected in reef areas of the
— 15-minute dry time recommended rate of 2 mg/cm?2 and 25% of applied sunscreen in seawater, and J&J Consumer, Inc.’s sunscreen sales were assumed Virgin Islands. The same site was studied by Bargar et al.,
washes off into seawater. to represent overall patterns of sunscreen use. (2015) with results more than two orders of magnitude lower.
s Four rinse-dry cycles in agitated seawater at 28 °C
C However, actual application rates are known to be around This model suggests oxybenzone exposure potential in seawater is To determine the more reliable study, modeling was performed
(ﬁﬂ_ Total rinsing time 30 minutes over a 60-minute span 0.5 mg/cm? (e.g., Autier et al., 2001; Lademann et al, 2004; Diaz greatest, worldwide, in the Southeastern US during summer. by Maples-Reynolds et al. (2019) and assisted by the authors.
Direct eated et al., 2012; Heerfordt et al., 2017 )
itér;s;:reen‘orOther ischaree ischaree Commercially-available lotion and Reasonable maximum exposure: One group performed two monitoring Downs et al. (2016) report 180 swimmers at the site.
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in Treatment Biosolids compounds rinsed off including 2 mg/cm? application rate, < 10% of oxybenzone in commercial summer, yielding average shallow concentration range: 0.3 to 1.5 pg/L Maples-Reynolds’ et al. (2019) highly conservative model of
i oxybenzone sunscreen lotion and spray applied to porcine skin can be (four sites) and maximum: 2.2 pg/L (Bratkovics et al., 2011, 2015). rinse-off and dilution at the site indicate more than 8400
detected in seawater. Most is removed from skin only with a swimmers using 2 mg/cm? sunscreen with 100% rinse-off and
= To Treatment Initial results available for higher solvent wash. Central ten.dency exposure: Best available reef area study was four reapplications per day would need to be present to yield
Plstic packaging Key to Coral Exposure Pathways than typical application rate conducted_m Hawail, _yl_e!dmg average and maximum shallow | 1395 ug/L oxybenzone in the water column.
ks . potential exposure route (2 mg/cm?) Tests with additional formulas and more realistic application concentrations at Waikiki Beach: 0.071 and 0.143 ug/L, respectively
rates (around 0.5 mg/cm?2) are ongoing. (Mitchelmore et al., 2019). The 1395 ug/L value does not accurately represent exposure to

oxybenzone in the water column due to sunscreen use.
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Abstract

Several researchers recently identified the sunscreen active ingredient, oxybenzone, as a potential risk
to reef-building coral using ad hoc toxicity test methods and exposure modeling or environmental
monitoring. As a result, state and local legislators in the US have either enacted or are considering
enacting bans on the sale of sunscreens containing oxybenzone. There is a tension between the
potential benefit to coral by using this precautionary approach — which has thus far relied on highly
uncertain data — and the expected adverse human health outcome due to a reduction in the sun
protection factor (SPF) of sunscreen products lacking oxybenzone. To address this uncertainty, a
comprehensive database of all relevant published data addressing environmental exposure and hazard
of oxybenzone to coral species, plus newly generated oxybenzone toxicity data using adult coral
nubbins, form the basis of this environmental risk assessment (ERA).The worldwide reasonable worst
case exposure scenario was identified as the southeastern US during summer and is the focus of this
evaluation. The ERA uses multiple regulatory paradigms from Europe and the US and the full aquatic
toxicity database for oxybenzone with hard corals and surrogate species to characterize hazard
potential. A combination of modeling using oxybenzone wash-off measurements from skin to which
sunscreen was applied and environmental monitoring studies are used to characterize exposure
potential. The ERA results are meant to inform legislative and regulatory efforts by identifying conditions
under which there is any potential benefit expected to coral from restrictions on the sale of
oxybenzone-containing sunscreens. This information is intended to assist decision-makers in balancing
against the potential human health cost of any such restriction.
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