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Overview

Data on Tissue Residues
— PSAMP Monitoring (2003 PCB data)

— ENVVEST (2003 and 2005)
As, Cd, Cu, Cr, Hg, Ni, Pb, Zn, PCBs, & (PAHs mussels)
growth (mussels)

— Puget Sound Mussel Watch (2000, 2002, 2004)
Tissue Residue Benchmarks
Bioaccumulation and Trophic Transfer
Summary



Biota Sampling

Bottom Fish Sampling

Caged Mussel Study

.

Bottom fish trawl in
Sinclair Inlet.
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Fish Sampling Sinclair Inlet
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Mussel Cage Retrieval




Tissue Residue Benchmarks

* Screening Values Based on Water
Quality Criteria

 Critical Body Residues
* Dietary Benchmarks
« Seafood Benchmarks



Tissue Residue Benchmarks (Cont.)

» Screening Values Based on Water Quality Criteria
— Tissue Screening Value (TSV)

— Bioaccumulation Critical Value (Bcv)
« Critical Body Residues

« Dietary Benchmarks
« Seafood Benchmarks (WDOH 2006)



US EPA Water Quality Criteria

3 Current National Recommended Water Quality Criteria | US EPA - Microsoft Internet Explorer

File Edit View Favorites Tools Help

Q- O W B G Pserh Frrmons @ 3+ % @ - LJE S

: Address ISE] http://www.epa.gov/waterscience/criteria/wqcriteria.html i | Go
) G‘}“S'?:i-c '_w_aig_r q__ug‘_i_ﬁ‘-:ty cnterB VGO vG RS~ @@~ @ EF v 7 Bookmarks~ &h49 blocked ‘%7 Check ~ & Lookfor Map » | “utorll (s Send tov /0 [E] water [E] quality [2] criteria () Settings~
—
Priority Pollutants
Freshwater Sal Tor Human Health fo‘:fthe consumption
CMC CCC CMC CCC 5 = .
.. ] ’ +
Priority Pollutant Nt?r:ﬁer (acute) (chronic) (acute) (chronic) Water(“gt;gansm Orga(:;s;l:_)o oy F:ﬂ?::’
(pg/L) (pg/L) (ng/L) (ng/L)
it Antimony 7440360 5.6B 640 B 65FR66443
. 65FR31682
2 Arsenic 7440382 340 ADK 150 A,DK 69 A,D,bb 36 A,D,bb 0.018 C,M,S 57FR60848
3 Beryllium 7440417 Z 65FR31682
EPA-822-R-01-
4 Cadmium 7440439 2.0 D,EK,bb 0.25D,EK,bb 40 D,bb 8.8 D,bb Z 001
65FR31682
! EPAB20/B-96-001
Sa Chromium (III) 16065831 @ 570 DEK 74 D,EK Z Total g bl
5b Chromium (VI) 18540299 16 D,K 11 D,K 1,100 Dbb 50 D,bb Z Total 65FR31682
6 Copper 7440508 13D,EK,cc  9.0D,EK,cc 4.8 D,cc,ff 3.1 D,cc ff 1,300 U 65FR31682
7 Lead 7439921 " Eﬁbsb o 2SDEbbgg 210Dbb 8.1 D,bb 65FR31682
Ba Mercury 7439976 62FR42160
8b Methylmercury 22967926 L4 DAhh 1 0.77DKhh 1.8 Deehh 0.94D.eehh EPA823-R-01-001
9 Nickel 7440020 470 D,EK 52 D,EK 74 D,bb 8.2 D,bb 610 B 65FR31682 v

' B 3 Microsoft Offi... ~

8:05 AM




Tissue Residue Benchmarks (Cont.)

« Screening Values Based on Water Quality Criteria

» Critical Body Residues

— No Observed Effects Dose (NOED) (ERED
Database)

— Lowest Observed Effects Dose (LOED) (ERED
Database)

« Dietary Benchmarks
« Seafood Benchmarks



US Army Corps of Engineers
Environmental Residue Effects Database
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Tissue Residue Benchmarks (Cont.)

Screening Values Based on Water Quality Criteria
Critical Body Residues

* Dietary Benchmarks

— Exposure to a Predator based on No Observed Adverse
Effects Level (NOAEL), 100% of diet, dose scaled to
body weight and consumption rate

Omnivore — Black Duck

Piscivore — Osprey

Marine Mammal — Harbor Seal Pup
Seafood Benchmarks (WDOH 2006)




Tissue Residue Benchmarks (Cont.)

« Screening Values Based on Water Quality Criteria
« Critical Body Residues
Dietary Benchmarks

« Seafood Benchmarks (WDOH 2006)
— NonCancer (Recreational and Tribal Fishers)
— Cancer (Recreational and Tribal Fishers)



Washington State Department of Health

Human Health Evaluation of
Contaminants in Puget Sound Fish

October 2006

Preparad by

The Washington State Department of Haalth
Division of Environmerntal Health

Oiffice of Environmental Health Asssssments
Olympia, Washington

@ Health

http://www5.doh.wa.gov/ehp/oehas/fish/psampreport-10-06.pdf




Comparison of Contaminant Levels
in Biota

* Species

* Regions of the Sound



PCB Tissue Residues
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ol PCB ndlg PCB Tissue Residues
whole body wet weight and Ecological Benchmarks
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PCB Tissue Residues Total PCB nglg
and Seafood Benchmarks ~ [-dile tissue
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Cu ng/g WB (wet)
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Critical Body Residues (CBRs) for Mussels
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Tissue Weight (g-wet)

Mussel Growth at End of Test
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Food Web Magnification Factor

FWMF = eP
Ln(Concentration) = a + b(TrophicLevel)

FWMF > 1 Biomagnification
FWMF <1 Trophic Dilution

(Fisk et al. 2001, Mackintosh et al. 2004)



Trophic Level Assignment
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FwMF =3.0 PCB138 Accumulation
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rwve =53 PCB138 Accumulation

STRAIT OF GEORGIA
100.00 -

10.00 - ]
Rat Fish

PCB138 ng/g whole body (wet)

1.00 - MUSSG' ,,,,,,,,,,,,,,,,,,,,,, SESSPELSa ﬁ% ,,,,,,,,,,,,,,,,,,,,,,,,,,

%](Point Roberts) — Sculpin
' Sea Cucumber
0.01 | | ‘ ‘ |
2.00 2.50 3.00 3.50 4.00

TL

Orange line is regression of means

4.50

- Red dashed line is regression of individual data points




PCB138 ng/g whole body (wet)
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Mercury Accumulation
All Puget Sound: FWMF=2.65
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Conclusions

Monitoring framework needed to provide context
for interpreting data results

Tissue Residue Benchmarks provide a means of
evaluating exposure levels

Data on contaminant Ieve_ls across th_e food web
are needed to evaluate bioaccumulation

What are the Biota Telling Us?

— Gradients of exposure across Puget Sound Region

— Some of the more conservative benchmarks were
exceeded

— Some contaminants are biomagnifying



E ENVVEST Technical Working Group Clambake featuring Manila clams e
harvested from Dyes Inlet provided courtesy of the Suquamlsh Tribe




Current Schedule

Project ENVVEST Overall Schedule

Calender Year

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

Quarter|{1/2(3|4

1]2[3]4

1/2]3]4

1/2[3]4

1]2[3]4

1/2]3]4

1]2[3]4

1/2]3]4

1]2[3]4

112]3]4

Public Involvement

Model Development

Ecological Research

Bacteria TMDL Study (Inlets & Streams)

Technical Study

Modeling Study

Ecology TMDL Plan

Sediment TMDL Studies

Metals Verification Study

Organics Verification Study

Modeling Study (Cu)

Ambient Monitoring

Biological Monitoring

Water Quality Monitoring

Sediment Quality Monitoring

Phase Il Alternative

Develop Proposal

Implementation

Completed

Plan

Ongoing

Final Project Agreement Signed, Sept. 2000
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