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Treatment practices can lead
to unintended CECs

Natural factors (e.g.
sunlight) transform CECs







Statewide challenges for r

How do we monitor for CECs?
How low is low enough?

How do we assess mixture toxicity?



Regional monitc

Which CECs, if any, are
relevant in our watersheds?

What are appropriate
thresholds for priority CECs,
and how are they established?

What sources and/or land uses
deserve attention?

How do we ensure robust
monitoring datasets?
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bifenthrin sed 4.9 0.052 94 1000

CEC River | Rvier | River | MTL | MTQ
bpA 657 <25 60 >10

691

estrone [N S L 0%

fipronil sed 1.2 (6.5) 13 0.57
38.3 405 <25 1000 0.04

7.0
2619 2753 n/a 7000 0.39 PBDEs tissue  20.1 28.9 o0.70 0.24
<017 172 n/a 10 017 PFOS tissue 26 0.59 1000 0.026 <0.01

10.
7 6.0 38.4 92000 <0.01




Current Water Quality Monitoring

Targeted Toxicity

Chemistry Testing

Exposure metric Animal response metric Species, population,
numeric WQC/TMDL NOEC, LOEC, acceptable community health
Risk = Meas/LOEC response threshold indices

EEE——

Increasing cost, assessment time and data complexity




Chemical Universe

Occurrence

Toxicity

In situ
health

Priority CECs
Better test methods
Streamline monitoring



Bioanalytical Screening Tools

" |Integrates the response of all known and unknown chemicals
with a common mode of action

= Light intensity is proportional to the concentration of bioactive
chemicals

= Cell responses can be linked to whole organism toxicity



Low endocrine response in SoCal streams

Water collected in 2015 from 33
streams screened for
estrogenic, androgenic and
glucocorticoid steroidal activity



Bioscreening serves as a proxy for exposure...

* Concentration of estrone < 0.56 ng/L
** Concentration of estrone was 11 ng/L (“CEQ” ~ 1.1 ng/L)

Bioscreening

BDL: <0.38
DT BDL:<0.38
DT BDL:<0.38
BDL: <0.38
BDL: <0.38
BDL: <0.44
BDL: <0.44
BDL: <0.44
BDL: <0.44
BDL: <0.52
1.90

LC-MS/MS
(ng E2 /L)

BDL:
BDL:
BDL:
BDL:
BDL:
BDL:
BDL:
BDL:
BDL:
BDL:

<0.5*
<0.5*
<0.5*
<0.5*
<0.5*
<0.5*
<0.5%*
<0.5*
<0.5*
<0.5*

0.6**

» Estrogen bioscreen
applied to Russian River
water samples

* Measures total estrogens,
expressed as equivalent
concentration

* Bioscreening results in
agreement with analysis
of known estrogens



AhR bioactivity reflective of land use

CSCI — index of benthic community condition
AhR % Response — aryl hydrocarbon receptor cell assay response



Cell assays screen for a larger suite of CECs that informs which chemicals
to analyze and which toxicity tests to run, resulting in greater monitoring
coverage and efficiency. This is known as “effects directed analysis”

SAMPLE

/

~~

Cell Targeted
Bioassay Chemistry

Tier | (“Screening”)

Toxicity testing Tier Il (“Diagnostic”)

(whole animal)

Tier lll (“Confirmatory”)



explained

Glucocorticoid Receptor (GR)
Transactivation Assay

Mean BEQ Sum CEQ % BEQ
WWTP Effluent
0.49 0.8

MicroFiltration 0.46 0.7

0.52 0.6







AhR Range | No.
(% of max) | Cpds

1 (all urban) 28-49
2 (urban, ag) 15-23
3 (mixed) 8.4-11

4 (mixed)  4.0-6.7

280

24

65

2

19



Non-targeted analysis can identify toxicants
that are missed by targeted analysis

Targeted Tier | (“Screening”)
Chemistry

Non-targeted Tier Il (“Diagnostic”)
Chemistry

Tier lll (“Confirmatory”)

SAMPLE

Cell

Bioassay

Toxicity testing
(whole animal)




Moderate concern — continue
monitoring




Limitatic

* The number of bioscreens standardized for
water quality is limited
* Our current toolbox has 5 end
ready for pilo

* The number of labs performing bioscreening is
small

: MOSt|y academic/
 Utilities have had sol

* The number of bioscreening thresholds is even
smaller

* Only one (estrogen receptor) |
threshold




Limitations (

* Threshold development requires investment in science
* coupling molecular, cellular and ¢
via
e national and international ef

* NTA is expensive, time-consuming and requires
expertise

* spectral data analysi
* rapidly emergil

* Sample collection, isolation and concentration is
cumbersome, slow

* Direct analy5|s will be a maijc
* Passive sampling lool



Movina forwa:

BIOSCREENING (AND NTA) ENHANCES
AND DOES NOT REPLACE EXI¢
MONITORING TOOLE

* Targeted chemical anal
* (Whole animal) toxicity 1
* Field monitoring/bioasse



Future \/

« Compile and assess first round of pilot data

= what results were exp
= Expand the current bioscreening toolbox
= Establish bioscreening thresholds via linkage studies

= Provide education and training for bioscreening tools
= Develop, optimize and standardize NTA methods

= identify bioactive unknown:
= Develop more efficient sample introduction methods



* keithm@sccwrp.org
* sccwrp.org/R


mailto:keithm@sccwrp.org

SCCWRP's “biosc

Estrogenicit
. . Impaired reproduction, feminization of males

(Estrogen Receptor or ER)

Androgenicit
. . Impaired reproduction, masculinization of females

(Androgen Receptor or AR)

Glucocorticoid Activit
. Impaired development, immune diseases

(Glucocorticoid receptor or GR)

Aryl Hydrocarbon Receptor (AhR) Dioxin-like toxicity, cancer, tissue damage



QA/QC Criteria

Media, solvent blank response shall be < 15% of lowest
sample response

o les shall > 20% cell li f
Cell Viability Samples shall not cause > 20% cell mortality (corrected for

background)

Background

Dose-response curve for reference toxicant shall be linear
(R*> 0.99).

Continuing calibration shall be within 10% of mean initial
calibration response.

Test response of sample spiked with reference toxicant

est Response shall be within 50-150% of expected response

(Spiked sample)




17B-estradiol equivalents (ng/L)
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WWTP
effluent

Membrane
filtration

Reverse
0SMOosIs

B Lab A
W LabB
Lab C
Lab D

Method detection limit

Recycled Ambient
water water



CECS IN FISH TISUE - RUSSIAN RIVER

— Fish (multiple species) collected in August 2015 in 5 sections of the River
— Tissue composited by species and location analyzed for PBDEs, PFOs
— PBDEs, PFOs levels were < available human health thresholds







WWTP Effluent Coastal Ocean All
Effluent Dominated Embayment Outfall Scenarios
River

Scenario

Matrix Aqueous Aqu.eous, Aqueous Aqueous  Sediment Sediment Tissue
Sediment

Bis(2-
ethylhexyl) 0 NA NA NA NA M NA
phthalate
0 NA NA NA NA M NA
phthalate
0 NA NA NA NA M NA
E F M M M M NA NA
E F M M M M NA NA
E F M M M NA NA NA
E F M M M NA NA NA
17-beta E F M M M NA NA NA
estradiol
Galaxolide
E F M M M NA NA NA
E F M M M NA NA NA
F M M NA NA NA NA
F M M NA NA NA NA
F M M NA NA NA NA
E F O M NA NA M M M
PFOS [N M NA NA M M M



