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DISCLAIMER

* The research and results presented today were funded by
the U.S. Environmental Protection Agency, Office of Water,
Office of Science and Technology.

* The views expressed in this presentation are those of the
authors and do not necessarily represent the views or policies
of the U.S. Environmental Protection Agency.



Background on EPA’s Fish Tissue Contamination Studies

Study design, including sample collection, preparation,
PURPOSE and analysis

- Key findings from fish tissue studies in U.S. rivers
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NATIONAL LAKE FISH TISSUE STUDY (NLFTS) )

N’
= First national-scale statistically based fish tissue _
contamination study (EPA-823-R-02-006). SER
The National Study of
Chemical Residues in Lake Fish Tissue

= Study design (including sample collection and
preparation procedures) peer reviewed in 1999.

= Study samples collected at 500 lakes in
collaboration with states from 2000-2003.

*= Tissue samples analyzed for 268 persistent,
bioaccumulative, and toxic chemicals.

* Final report externally peer reviewed and

~ published in 2009.



https://www.epa.gov/fish-tech/national-study-chemical-residues-lake-fish-tissue-results
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Abstract The National Lake Fish Tissue Study
(NLFTS) was the first survey of fish contamina-
tion in lakes and reservoirs in the 48 contermi-
nous states based on a probability survey design.
This study included the largest set (268) of per-
sistent, bioaccumulative, and toxic (PBT) chemi-
cals ever studied in predator and bottom-dwelling
fish species. The U.S. Environmental Protection
Agency (USEPA) implemented the study in co-
operation with states, tribal nations, and other
federal agencies, with field collection occurring at
500 lakes and reservoirs over a four-year period
(2000-2003). The sampled lakes and reservoirs
were selected using a spatially balanced unequal
probability survey design from 270,761 lake ob-
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jects in USEPA’s River Reach File Version 3
(RF3). The survey design selected 900 lake ob-
jects, with a reserve sample of 900, equally dis-
tributed across six lake area categories. A total of
1,001 lake objects were evaluated to identify 500
lake objects that met the study’s definition of a
lake and could be accessed for sampling. Based on
the 1,001 evaluated lakes. it was estimated that a
target population of 147,343 (£7% with 95% con-
fidence) lakes and reservoirs met the NLFTS de-
finition of a lake. Of the estimated 147,343 target
lakes, 47% were estimated not to be sampleable
either due to landowner access denial (35%) or
due to physical barriers (12%). It was estimated
that a sampled population of 78,664 (+£12% with
95% confidence) lakes met the NLFTS lake defin-
ition, had either predator or bottom-dwelling fish
present, and could be sampled.

Keywords Fish tissue - Contaminants - Lakes -
Reservoirs « Probability survey design - PBTs

Introduction

In 1998, the U.S. Environmental Protection
Agency's (EPA’s) Office of Science and Tech-
nology (OST) within the Office of Water (OW)
held a workshop to initiate a national study of
contamination in fish tissue for lakes and reser-
voirs in the 48 conterminous states. Workshop
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HED SURVEY DESIGN
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Fig. 3 Example cumulative distribution function estimate
for mercury in predator fish (from Stahl et al. 2008)

Olsen, A.R., Snyder, B.D., Stahl, L.L. et al., Survey design for
lakes and reservoirs in the United States to assess contaminants
in fish tissue. Environ Monit Assess 150, 21-100 (2009).

https: //doi.org/10.1007 /s10661-008-0685-8

Number of Lakes

15312 30624 45935 61247 76559
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— * Develop national estimates of persistent

'

® bioaccumulative toxic chemical (PBT)
OBJECTIVES concentrations in fish fillet tissue.

OF OST’'S o Est h ; -
NATIONAL stimate the percentage ot waters In the

FISH TISSUE  conterminous U.S. with fish fillet tissue

STUDIES " g
concentrations above human health protection

screening levels.

* Provide national baseline information for 2
assessing changes in PBTs over time. o
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:Since 2008, EPA has conducted 7 fish tissue studies under the
National Aquatic Resource Surveys (NARS):

* National Rivers and Streams Assessment (NRSA) — rivers only

* 2008-09, urban rivers
e 2013-14
e 2018-19

* National Coastal Condition Assessment (NCCA) — Great Lakes only

* 2010
* 2015
* 2020

* National Lakes Assessment (NLA)
* 1 study in lakes (2022) — underway ~ \/ - >

FISH TISSUE STUDIES CONDUCTED UNDER NARS



— FISH TISSUE STUDIES CONDUCTED UNDER NARS <

* All studies used the statistical design of NARS and the peer-
reviewed fish composite sample collection and fillet tissue
preparation methods from the NLFTS.

* All studies have included analysis of fillet composite samples
for mercury, PCBs, and PFAS (other chemical groups, such as
PBDEs and dioxins and furans, have been included
periodically).

=

* This presentation will focus on the two most recent NRSAJ

studies. 9
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STUDY DESIGN

—

'

_ * An unequal probability survey design was developed to
allow a comprehensive characterization of mercury, PCB,
and PFAS contamination in fish from U.S. rivers.

* Probability-based assessments provide the basis for
estimating resource extent and condition and
characterizing changes in extent or condition over time

with known certainty.



STUDY DESIGN
_ * Characteristics that distinguish probability sampling
designs from other sampling designs:
* The target population being sampled is clearly defined.

* Every element in the population has an opportunity to
be sampled with known probability.

* The site selection process includes an explicit random
element.
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| \_/ ~ HOW ARE FISH COLLECTED?

~* Field crews collect fish by electrofishing, hook and line,
~  and netting methods.

* A composite consists of up to 5 similarly sized adult fish
of the same species (75% fish-length rule applies).

* EPA supplies a target species list to field crews based
on these criteria:

* Abundant
* Commonly consumed by people

* Large enough to provide sufficient tissue for
chemical analyses (adult specimens preferred)

~ * Fish are handled and shipped from each site using
“consistent methods derived from the NLFTS and

| '-qtgd in an approved QA plan. ) | ) g
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HOW ARE THE FILLET SAMPLES PREPARED?

o/
* Apply standardized approach based on procedures

used for the NLFTS.

* Scale and remove fillets from each fish in the composite
sample.

* Homogenize fillets for each composite sample using a
tissue grinder.

* Divide ground fillet tissue into separate aliquots for
each type of chemical analysis (method specifies
required tissue volume).

* Complete quality control steps to: &

* Confirm homogeneity based on lipid testing.

* Verify that equipment cleaning procedures are preventing

/12
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cross-contamination bY’om‘ed%ing rinsate samples



METHODS USED TO ANALYZE THE SAMPLES

—

‘uMercury: EPA Method 1631, Revision E; B

Method 1631, Revision E:

detects to fractions of one part per T
billion 3%’:“; -

* PCBs: EPA Method 1668, Revision C; e —
detects to fractions of one part per Ny A

~ trillion

AS: HPLC-MS/MS method developed
>mmercial laboratory (similar to Bl g 2

Analysis of Per- and Polyfluoroalkyl Substances

thod 1633); detects to Ia-Ttie )




Nl
~ NRSA FISH TISSUE STUDY SAMPLING LOCATIONS

s 2O oA Number of samples analyzed for each contaminant

"[:‘\:*\;‘.' -:'..\. ; = Vﬂ'.i-‘ o \';\
L ATy 2013-14
s 3T, T0 o, faclny 2018-19 290 290 290

e {,LA:&;**\\ * Mercury and PCBs were detected in 100% of the
samples.

 PFOS was most frequently detected PFAS, In mo, &

G et | than 95% of the samples. i

i o q | Other commonly detected PFAS include:

T R g - six carboxylic acids (PFNA PFDA, |

- PFTDA, PFTeDA) il
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Percentage of River Kilometers (km)
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~ MERCURY - IMPLICATIONS FOR FISH CONSUMPTION

—/
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.\ ) PCBs - IMPLICATIONS FOR FISH CONSUMPTION

Percent of sampled population
Fish tissue (river km) with fillet
screening level Fish concentrations above
(ng/g, wet consumption screening level
weight) rate 2013—-2014 2018—2019

Cancer screening level o o

2.8 ng/g 142 g/day 77 .4% 73.8%
Noncancer screening
level (subsistence)

Cancer screening level

11 ng/g 142 g/day 54.6% 46.2% "

12 ng/g 32.4 g/day 51.6% 45.1%

(general consumers)

Noncancer screening

level (general 49 ng/g 32.4 g/day 26.3% 17.3% "

consumers)
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~ PCBs - IMPLICATIONS FOR FISH CONSUMPTION
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Increasing Carbon Chain Length

\/ PFTrDA A
PFTeDA A

~  PFAS Detection Frequencies in Fish Fillet Samples
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PFOS RFD - IMPLICATIONS FOR FISH CONSUMPTION

N

'

* EPA recently announced the proposed National Primary Drinking
Water Regulation for six PFAS, including a revised draft health
assessment for PFOS, with a reference dose (RfD) value of 1*10-/

mg/kg-day.

. 1*10 7m— 8 g

) RfDxBody Weight ka—da

PFOS Screening Level = — i = - = 0.25 ppb
Fish Consumption Rate 0.032 kg/day

* More than 98 percent of the 2013-14 sampled population, and

more than 92 percent of the 2018-19 sampled population, 9

contained fish that exceeded the PFOS screening level.

7 N — 4\



< PFOS - IMPLICATIONS FOR FISH CONSUMPTION

y
{ I
N (8]
(@] N~ (@] <
(= I L LT Ly T P PP - N o - - —
N T e suorrr e R E - 8
E 22 & : g
= 8- -8 E = 34 -5 £
- © - v~
) " o )
% g 2
5 oo BE 5 2
O o _ L L o | N
2 © % 9 2 © § Q
- g = ¥
0 [ . m —
2 ) 2 0
Y— = O
° g | - 0‘_) Y= °© ¥ B g Y—
(0] (] 0 Q (8] 0
[@)] - ()] -
o g g 8
c c
0] ¥ E @ ® E
9 Q1 - o 3 O R - - N 3
Q N 0 prd ) N n Z
D_ - n_ —
] = Fillet Concentration Data '1 = Fillet Concentration Data
“ ----- 95% Confidence Intervals 5 N (EEEEE 95% Confidence Intervals
o

© - I I T | I

0]
o

I I I [ I
100 150 200 250 40 60 80 100 120

PFOS Fillet Concentration (ng/g) PFOS Fillet Concentration (ng/g)




N

9, PUBLISHED NRSA RESULTS

2013-14 NRSA 2018-19 NRSA

2013-14 NRSA 2018-19 NRSA

23.5% 26.0%
Mercury

General Population Noncancer SL
300 ng/g

”.3’0 ".3,“
PCBs

(t otal) General Fish Cc;n;unr;;rs Noncancer SL

51.69(' 45.190

5D

Subsistence Fishers Noncancer SL
11 ng/g

77.‘@ 73.8%@

Parcentage of the sampiad population of river km with fllet concantrations above Percentage of the sampled popuiation of river km with fillet concentrations beldow

the flah Sssue screening level (SL)

the fish tissue screening level (SL)




PUBLISHED NRSA RESULTS

S

— Stahl, L.L., Snyder, B.D., McCarty, H.B. et al. Contaminants In Fish From U.S.

Rivers: Probability-based National Assessments. Sci. Total Environ. 861,

160557 (2023).
https: / /doi.org/10.1016 /j.scitotenv.2022.160557

* The published results were based on PFOS screening levels derived from
2016 health advisories.

* The recent revised RfD for PFOS from the National Primary Drinking
Water Regulation would result in a lower screening level for PFOS, equal
to 0.25 ppb, and at least 92% of the assessed waterbodies containing
fish above the PFOS screening level. J
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\_/ < RESOURCES AND CONTACT INFORMATION

3 ~
~ ¢ EPA Human Health Fish Tissue Contaminant Studies:
https: / /www.epa.gov /fish-tech /studies-fish-tissue-contamination

* EPA Fish Advisory Guidance Webpages

| https:/ /www.epa.gov /fish-tech /epa-guidance-developing-fish-
~ adpvisories g

o nfacts:

Y, Healey.John@epa.gov
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