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Water Quality Research

* Investigate the occurrence, treatment, and effects of Contaminants of Emerging Concern
* Improving methods for bacteria source tracking

* Stormwater treatment and impacts

Ecosystem Modeling

* Food web interactions

* Habitat (aquatic resources) requirements and status

Ecosystem Recovery and Adaptive Management

* Evaluating the effectiveness of restoration/recovery/protection programs and activities UNIVERSITY of
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Investigating the occurrence of Contaminants of Emerging
Concern
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Contaminants of Emerging Concern

 Wide range of chemicals in water and biota
« Some of them appear to be at levels of
environmental concern

 Expand the scope of the investigation



High resolution mass spectrometry

* Allows the acquisition of large amounts of
chemical information in a given sample

* Increases capability of compound
identification

* Post-processing and analysis =2
identification of patterns and
fingerprints |
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Characterizing Occurrence of CECs in Puget Sound
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WWTP C

Source Fingerprinting

ldentify suites of compounds that
are unique to, and consistently found
In, a given source

WWTP effluent

Stormwater

“Synthetic” OSS effluent
Boat waste and additives
Components — Tire leachate

Supports evaluation of spatial and
temporal occurrence from various
sources

Supports evaluation of exposures



Source Fingerprinting — wastewater, stormwater, and agricultural runoff
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samples to create relative impact score

 Add up relative abundance measurement for all compounds in all

Compare Wastewater Signature to Field Samples




Examples

* FC> 1000 at two sites

* Wastewater signature suggest different sources

* Cross check with occurrence of use-specific chemicals

Avg. FC Results (MPN/100mL)
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Utilization of Salish Sea hydrodynamic
model to evaluate transport and
exposure

WWTP Effluent

 Measured contaminants/signatures
to truth model output

* Use output to predict spatial and
temporal variations in exposures
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ENDOCRINE

DISRUPTION A ENDOCRINE
DISRUPTION B . ) _
Investigate and |dentify chemicals
that are associated with biological

impacts

* Endocrine disruption
(e.g. vitellogenin in fish)

* Biomarker response

* PreSpawn Coho Mortality

Candidate chemicals

T

Source fingerprints
HRMS compound identification

SAMPLE il SAMPLE il SAMPLE Jl SAMPLE

ENDOCRINE UNIVERSITY of
WASHINGTON

WATERS DISRUPTION C TACOMA




Prioritization of Contaminants of Emerging
Concern

Regional working group
« UW, WSU, WWU, Washington Department of Fish and Wildlife, Washington
State Department of Ecology, King County, etc.
* Risk based approach based on EU NORMAN framework through collaborative
partnership
 Aligns with outcomes/recommendations from regional ecosystem
management programs
* National Estuary Program
* Governor's Southern Resident Killer Whale task force
* New regulation via Washington State Department of Ecology
* Columbia River Toxics Reduction Working Group



Framework for Ecosystem (_ Toxics in Fish
Recovery and -
Management under
National Estuary Program

Puget Sound: Vital Signs linked
to Ecosystem Components

Develop recovery plans
focusing on a suite of
ecosystem indicators and
targets

Indicators of Puget Sound's
Health and Vitality

Toxics in Fish

Fish populations not harmed by
toxics contaminants and fish safe
for consumption by predators and
humans

3. Pugat Sound Vital Signs



‘ © PCBs are released from multiple sources into Puget Sound

© PHYTOPLANKTON ABSORB PCBs
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PCBs in Herring
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Toxics in Fish Implementation Strategy

Regional Open Standards-based process

* Compile state of knowledge

* |dentify causes, barriers (including gaps in information),
and opportunities for recovery with group of regional
experts

* |dentify conceptual models (Results Chains)

* |dentify strategies, approaches, and actions (including
research and monitoring)



Toxics in Fish Implementation Strategy

Strategy: In-water and Near-water Clean Ups

In-water & Near-water
Clean-up Strategy

Draft 7: 11/6/2018

ranmp—
P

Informaticn & enabling condifions

implamentation Manitaring & start of

Priorilize glean-up pathvray (i.e., new sites)

acaptive mgmi tasp.

P S sl Wi rosed ol 31

it & wole taie
st spacks ldent ed e Nretes 12 Foag i
(neraassd £ethoays. How s 18" sara I ra
crpmzrgan. dseaneg ot o erar

Bans desmioaed

3

Kargah & Mg G Suieis 8 gea curivied Cartamnies

siles i Cligs Day
i

[
3013 thatais part
o1 1,

v aratey
roAUEnG T

==

ar-up stes
el o ity

RIS sdming st
i Sistas Siles s il 2

Research and —
\ Monitoring Data on Regulations Updated
Impact to Speciesis | & Where Needed /

o0 pizns

Frasaue srsasars
etz

Reduction in Toxics
Contaminants

M. Nalaral -
sdequate B Requisl Torice o Fis
ekt 2ecten T uncaten. .
roas)

Accurate and Sufficient [= -= il

ot

Regulatory pathway lerate exi: pathway)

Ke

Y e

s o i ey o8
Tear s o S

iRt eapen Hom e

Snateoy

et revu Vi Sign

Hoee

oty iz
e el ezl



Toxics in Fish Implementation Strategy

Benefits —

e Potential to focus and prioritize investments

* Potential to build regional support for ecosystem management
projects

* |dentify and Prioritize Research and Monitoring Gaps

Challenges —

 Managing group of experts from broad sectors to focus on specific
environmental issue is difficult

e Often not clear or consistent messages from group

e Participants have varying areas of expertise

* Alot of time is required to provide Best Available Science
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Wastewater A Wastewater B

“ . * |dentify chemicals that are present in
multiple replicates for multiple events (minus

J process blanks)

e Compare those to field samples
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Evaluation of Treatment System Performance
Removal of Trace Organic Contaminants through Soil Columns
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Compound identification

BiSphenOl S (SZa) e Retention time

* Accurate mass of parent compound
* Fragment mass and fragment patterns

x10 3 |Cpd 1: C12 H10 O4 S: (M-H)-: -ESI Product lon (4.727, 4.815, 4.837 min, 3 Scans) Frag=125.0V CID@20.0 (249.0239[z=1] -> **) 20180912_MSMSn...
7 *

5
1.8

1.6

1.4+

1.2+
Measured -
0.8

0.6

0.4 1

0.2

o

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Counts vs. Mass-to-Charge (m/z)

DLOO [SODeD -2 52 00] 1
108 . OZ 168

25 2270 1

Database Reference

155 . 9EE65

D2 O2ETE

185 06080
I

] ] [=Ta] T B k=L ] el ] 11> 1= 1=0 ] 150 TEO 170 180 1520 e =140 =20 230 Z440 =50 2a0 =270




Salish Sea Model
Development

e Utilize land use

characterization and
existing runoff predictions

to incorporate stormwater
inputs

* Develop “toxics module” to
allow incorporation of fate

p/ 3 P
3 == 8" v O TS & i
=P Lol g : :
0 L & 858 . < ) S REk B
J e A & A s ). A
S0 - g (N &, g o ;
;\1/ w & P ”-""':j'_ g ] > o SRS /% J . ST > ifitaszat <
) - T ol e = = i ; = X
_}'\}l o) g & 5 = $ Sy el
2re o L 7 .
ié A \’// 3 2 ; o, 4 ]
o < A , 4
3 ydl
< 4
B 3
X 3
&
e
2

and transformation & e B
. . Predict_ed i P o - L}
considerations mortalty - Ns
10-40% S /fmg‘# 4 { 0: :. )
> | ,%Qh@ﬂgéaﬂé > e, ¥ Ve o
i o : .. ..~ .. :
Feist et al. Ecological Applications. 2017. ¢ ".' o .




