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King County tissue monitoring

e 2002 sampling
> One time graduate study of Lake food web
> No follow-up due to funding limitations
Led to consumption advisory
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Problem: Lake Washington Fish are
Contaminated
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Fish Tissue Results ™.

WA DOH no advisory
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PCB Concentrations in Freshwater Fish Across Washington State
Modified from Ecology (2010)



2004 WA DOH Consumption

Advisory
e Northern Pikeminnow
> Do Not Eat
o Carp
> Do Not Eat

e Cutthroat Trout

° | meal 2a month

* Large yellow perch (>270mm)

o | meal a week



King County tissue monitoring

(0]
(0]

o

e 2010 King County initiates tissue monitoring

> Used for bioaccumulation modeling to describe
required load reductions to remove consumption
advisory

° Funding cut in recession



PCB Load Reduction modeling

Mean tPCBs in Fillets (ug/kg wet)
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Error bars on Observed are standard deviations on the mean. Error bars on Predicted are

tissue concentrations using low and high tPCB load estimates.
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King County tissue monitoring

o

e 2014 King County reinitiates fresh and marine
tissue monitoring

> Freshwater program rotates through Lakes WA,
Sammamish, Union and Green and Cedar Rivers.

e Purpose and goals

> Focus BMP efforts, long term trends, document
stormwater and sediment control success.



2010 compared to 2014 sample

species and types

Whole
Smallmouth Bass
Fillet
Northern Whole
pikeminnow
Yellow perch Fillet
2014 species Sample type
Whole
Smallmouth Bass Fillet
Eggs

Yellow perch Fillet



2010 vs 2014 Analysis changes

» Advances in analytical capability, changes in
product availability, changes in EPA
recommendations, knowledge of other new
laboratory techniques may all precipitate
analytical method changes

e Even though:
o Different extraction and cleanup techniques may

significantly change results

E.g. ability of a solvent to liberate PCBs from the tissue
matrix

Acetone, hexane, methylene chloride choices/mixes
> Soxhlet vs sonication

o Silica gel cleanups



2010 vs 2014 Analysis changes

 Different extractions and cleanup may
lead to different quantitation decisions
* Major changes in extraction technique
° Sonication to Soxhlet
> MeCL2/Acetone to Hexane/Acetone

o Si

e Maj

o C

ica gel cleanup added
or change in Aroclor quantitation

noice of chromatogram peaks

> Excel macro development

* Addition of PCB homolog method
> Not EPA approved for Clean Water Act
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Cleanup and quantitation matters

B ———
File :2:\chem\Fish Studies\PCB Meeting Documents\aOriginal C110329
FISHPP.b\PCB-01.D
operator  : JSF -
Instrument :  DNRLAB-ORG7BI0C QO} (]
Acquired @ 29 Mar 2011 12:56 pm using AcaMethod TBO0C_PP2.M —_— - S -
Sample Name: 1997D Arl016/1260 500/50
Misc Info ERR C glll,UNW\ j—
Response_ Sighal: PCB-01.DIECDA.ch
oMy | o Q = 125y 5()0, ‘ub gy Slonal: PCB-03.DIECD1A.ch ) | File :z:\chem\Fish Studies\PCB Meeting Documents\PCB 1260 alone\PC . _
Red = 2 e B-01.D JU{S
2.2e+07| (26D * & Operator : RO f.
B[_{LLL( = & o Instrument : 78908 'i
. s Cengance Acquired  : 14 Dec 2015  7:42 am using AcgMethod 7B90B_PP.M . s i
Lleit < L i“*"ir'(\ i N * Sample Name: Diane ARL260 500PPB Col L
¥ S("(T"\ P(@J?S‘{} W X ‘ Misc Info : ERR
20007 L, b 260 o ::;7\ 3
£rom ¥ G : = :
| esponse_ Signal: PCB-01.D\ECDTA.ch
1.9e+07 ! %\)\ Signal: PCB-07.DECD1A.ch ()
| 2.86+07)
1.8407! | (p"j
‘ 276407,
1.7e+07] ‘
2.6e+07)
1.6e+07] 2567
150407 4 Y 24407
Dq/"/
P 2 238407
2.20+07]
1.3e+07] | O~
21e+07, )
£ .
126407 — &
1.1e+07 i 1.9e+07] ]
Seatit 1.8e+07] |
1.70+07 ‘ ‘
9000000) | |
1.6e+07 / ‘ ’\/
2000000 L v
1.5e407] d:) (=
2
7000000 1.de+07 \7\ | s
5000000 1.3e407 1 “
| 120407 ‘
5000000 | | ‘ ) ‘
| 116407 1 N ‘
4000000 / | <
| ) 1e+07; |‘ (%) | ‘
| | | ‘ |
3000000/ L‘ 9000000 ‘ ‘\ |
| 2000000 8000000 ‘ | | I\
| N ‘ | | \
| f | 7000000 ) | ‘
1000000: I ' | X ‘ |
"" I\ 6000000 | | |
ol WAL rAS AV, 3 ‘ | |
| A M A A AR LA A A S LA LA LA LALAT LA RS LASST) e | 5000000, | |
Mime 500 510 520 530 540 550 560 570 580 590 6,00 610 620 630 640 650 660 6.70 5.80 |
4000000 | |
3000000 | [ ‘
Old/no cleanu VAL |
\
P 1000000! | \J} I\g |
/ W AL -/
0 :
rime o 5h0 50 570 580

New silica gel cleanup




2010 to 2014 Lake WA tissue changes
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g/K%; ww

150

700 -

600 -

i

o

o
|

w

o

o
|

N

o

o
I

100 -

1755
2010 2014 2014 2010 2014 2014 2014 2014
individual composite composite composite composite composite composite composite composite

(2010 quant) | (2016 quant)

smallmouth bass, whole body

(2010 quant) | (2016 quant)

smallmouth bass, fillet

(2010 quant) | (2016 quant)

yellow perch, fillet



M\

700

600

500

N
o
o

Total PCBs in pg/Kg, ww
3
o

200

100

PCB split samples

KCEL Aroclor Soxhlet MeCl2 extraction __|

m KCEL homolog Soxhlet MeCL2
extraction

® MEL Aroclor

B Pacific Rim total congeners

Carpl

Carp2

Carp whole body

Carp3

Cutthroatl
Cutthroat2
Cutthroat3

Cutthroat Trout fillet

allmouth2

Pikeminnow1
Pikeminnow?2
Smallmouthl
Smallmouth3

Sm

Pikeminnow fillet

Smallmouth Bass fillet



Total PCB Aroclors in ug/Kg, ww
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PCBs in smallmouth bass fillets vs.
eggs

® Fillet Eggs
L60408-6 L60627-2 & L60627-12 L60627-3 & L60627-12 L60627-9 & L60627-10

Smallmouth bass fillet and egg samples



Conclusions

e Practices within method change over time even
with the same “method”

> All despite being the “same” method reference

e Trend analysis and changes over time are already
complicated by different species, sizes, and sexes

> Spawning condition may impact freshwater results as
well

° Fish eggs are likely to be a upper to lower trophic level
mechanism for PCBs (downward)

* Lake Washington tissues are probably lower than
previously estimated or declining. Additional
confirmation advised with more samples, and
species.
> Current KCEL cleanup, extraction and analytical

methods appear slightly high biased for Aroclors and on

par with MEL and congener based laboratories for
homologs



