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BSTRACT

" URBAN ESTUARIES OFTEN

HARBOR HIGH CONCENTRA-
TIONS OF ANTHROPOGENIC
CONTAMINANTS, RESULTING

and control options, and demon-  of North America. Throughout its

strate the long-term impacts of
control actions.

25-year history, the RMP has
maintained a strong collabora-
tion among regulators, regulated
dischargers including wastewater

scientific information specifically
relevant to source identification
and potential control actions on
contaminants such as flame retar-

This presentation will summarize
common challenges to pollution
prevention activities to Eighlight
areas where research by inde-
pendent scientists is needed. Ex-

gaps for chemical production,
environmental occurrence, and
ecological impacts are common.
As a respected source of inde-
pendent science for regional and

The Regional Monitoring Pro-
gram for Water Quality in San

Francisco Bay (RMP) conducts independent scientists, which has
special studies and status and aided detection of contamination

tained monitoring of estuarine oS UG 1 :
J trends moniforing In San Fr s-~ derived from consumer and in-
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environments can aid in earl il - g :
Cfdeiec%on of contaminoﬂts of><l:oﬁ- _co Bay, Cadl famméﬂSA, the ~  dustrial products before it causes
rd major impacts fo wildlife. The

“cern, inform source identification fqg/rgestf_s/, g RMP develops and disseminates

IN ELEVATED EXPOSURES
AND IMPACTS TO WILDLIFE.

Proactive, collaborative, and sus-

dants, perfluorinated stain-repel-
lants and surfactants, pes’ricicr;s, amples include a) the lack of in-
and personal care product ingre- formation on chemicals in con-  RMP serves as a clearinghouse
dients. Long-term monitoring ias sumer or industrial products; b)  for app|ied/sQ::ience that directly
also allowed the RMP to track the the diversity of uses and sources iniy/n_sg key management deci-
recovery of the Bay following ~ for many chemicals of concern;  sidns to reduce environmental
management actions including  and ¢) early identification of contamination.

chemical phase-outs and bans. :
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INFORM SOURCE DEMONSTRATE
IMPACTS OF CONTROLS

IDENTIFICATION b LAY

PFOS is a persistent and bioaccumulative compound largely phased out in the PBDEs are flame retardant additives once widely used in a variety of consumer

U.S. and regulated under the Stockholm Convention as a Persistent Organic goods, and now phased out of production and use in the U.S. The San Francisco
Pollutant. PFOS has been classified as an emerging contaminant of moderate Bay was once considered a contamination hot spot (She et al. 2002); PBDEs continue
concern for San Francisco Bay due to high |eve?s in harbor seals and bird eggs to Ee listed as an emerging contaminant of moderate concern for San Francisco Bay
(Sutton and Sedlak 2015). FIGURE 3 due to levels detected in sediment, fish, and harbor seals (Sutton and Sedlak 2015).
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loadings, treated wastewater efflu-
Suisun Bay

and stormwater agencies, and

state water quality manocﬂers, the

CONTAMINANT SOURCES
IMPACTING AN URBAN ESTUARY
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WHAT IS THE RMP?

THE REGIONAL MONITORING PROGRAM FOR WATER
QUALITY IN SAN FRANCISCO BAY (RMP) is a novel part-

nership between regulatory agencies and the regulated
community (Trowbridge et al. 2016). This independent,
long-term monitoring program provides the scientific
foundation to manage the water quality of this vital urban
ecosystem. For nec:r?y 25 years, high quality data and
special studies from the RMP have guiaed ozens of important deci-
sions about pollution prevention and Bay water quality management.
The RMP regularly monitors water, sediment, bivalves, fish, and birds
for a variety of legacy and emerging contaminants. To assist water
quality managers in interpreting data and identifying the sources of
contaminants, the RMP also funds special studies.

e ———
-—

M P PERFLUOROOCTANE SULFONATE (PFOS)
Microplastic is defined as tiny particles of plastic five millimeters or smaller,
which enter the environment through human use. Personal care products with
microbeads, synthetic clothing, plastic ba%s, polystyrene foam packaging,
and disposable plastic items can all contribute to microplastic pollution.

FIGURE 1

In 2015, the RMP monitored

Bay surface water for
microplastic (FIGURE 1; Sutton
et al. 2016). Clearly
identifiable microbeads
derived from personal care
products (e.g., the pellet in
FIGURE 2) were recovered from
all nine Bay sites.

"% ifornia’s Department of Toxic Sub-

The RMP has monitored multiple Bay matrices
for PBDEs since 2002 (Sutton et al. 2015).
Two commercial mixtures of PBDEs (PentaBDE
and OctaBDE) were phased out nationwide in
2004 following a California state ban. The

ent was characterized for PFOS
and other poly- and perfluoroalkyl
substances at eight wastewater
treatment plants discharging to the
Bay (Houtz et al. 2016). RMP col-
laboration with the Environmental
Chemistry Laboratory (ECL) at Cal-
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CONCERN IDENTIFICATION OF CONTROL ACTIONS of rinse-off personal care Higher levels of PFOS at two facilities, one treating only industrial airport waste (FIGURES 4A and 4B).
products containing microbe- and the other treating wastewater from a community that includes a military base -
| i ads in 2017, and the sale of (FIGURE 3), suggested that the source is aqueous film forming foam (AFFF), a Additional RMP work shows the presence of
(1)l these products in 2018. 5|:F)ecia|ized fire-fighting produ;:t that was once formulated with I;FOS. Remnants thggggme ll'etardants, InCS|UO|IrI1:g some UEed
, , o of this extremely persistent surfactant may remain sorbed to surfaces in drains, as replacements, in San Francisco Bay DI
INDEPENDENT SCIENCE Q The |0Ck OF Inf().rmaho.n on Chemlcqls In ? hgviicroscope viewofmicrop/asﬁcparﬁc/es found sewer |ineS, Gnd Ere'ﬁghﬁng eqUIpmenf Clnd SlOle |eGCh |n1'0 WCISfeWCIi'eI’ At the (egl KlOSterhGUS et al 20] 2) The RMP —+— Central Bay
NEEDED TO FILL consumer and indlustrial products S continues regular monitoring of PBDEs and south B2y

Faci|iP/ receiving airport industrial wastewater, required annual tests mobilize a

significant volume of PFOS even though the AFFF being used is PFOS-free.

targeted monitoring of PBDE alternatives. The

latest data on sport fish suggest continuing
declines (FIGURE 5).

The diversity of uses and sources for many
chemicals of concern

KEY DATA GAPS &
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INDEPENDENT SCIENCE NEEDS

e Source identification for
diverse microplastic particles

@IS T9 quided by the RMP’s

Microplastic Monitoring and
Science Strategy (Sutton and Sedlak
2016) will explore:

Followup testing at the airport treatment plant by the ECL suggests that electroplat-
ing may be an additional steady source of PFOS, possibly from the historical or

current use of PFOS as a mist suppressant (Houtz et al., SETAC Poster WP090).

INDEPENDENT SCIENCE NEEDS

e Relative contributions of different
sources fo the Bay

BDE-47 in bivalves (ppb dw)

Early identification of chemicals of concern when
data gaps for chemical production, environmental
occurrence, and ecological impacts are common

FIGURE 5
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INDEPENDENT SCIENCE NEEDS

¢ Improved information on PBDE
replacements in a variety of products

¢ Improved information

on ecological impacts e Sources of microplastic

e Pathways of discharge to the Bay

 Fate in the Bay
REGIONAL MONITORING

PROGRAM FOR WATER QUALITY
IN SAN FRANCISCO BAY

For another example of RMP
source identification, see
MP167, Sources of Fipronil in
Urban Aquatic Environments,
Moran et al.

A RMP
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Relative contributions of different sources
of flame retardants to the Bay, particularly
as some are also used as plasticizers

* Improved information on PFOS
replacements in AFFF, mist
suppressant, and other products

sfei.org/rmp
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