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Figure 4-1. Sediment Evaluation Framework
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Fish TTLs for Contaminants

m [he Target Tissue Value approach has been applied
for some major classes of contaminants, e.g.

m PCBs for salmon (Meador et al. 2002)
m DDTs for fish (Beckvar et al. 2005)

m Methyl mercury for fish (Beckvar et al. 2005)

m [ranslating to sediment value — site specific BSAFs

s Many contaminants of concern for which values aren’t

avallable, but at least a viable approac

m Revised criteria based on human healt
new Ecology sediment standards) wou

N

N concerns (e.g.,

d protect fish for

most compounds (lead, mercury, selenium, TBT, PCP
pyrene, phenanthrene possible exceptions)



PAH SLs & TTLs for Fish:

Problems and limitations

m Current SLs are based on synoptic field data
combining chemistry with invertebrate bioassay
and/or benthic data

m May be protective of fish prey base, but not direct

effects on fis

m [ TL approac
protection of

m Fish metabol

1

N proposed as alternative for
fish for bioaccumulative compounds

ize PAHS, so TTLs won’t work;

something different needed



Exposure Pathway/Assessment

m Direct correlation of sediment PAH
levels with biological effects

m Alternatives to TTLs

mDietary effects thresholds
mMetabolites of PAHS in bile of fish
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English sole injury vs. sediment PAH concentrations
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Sediment XPAH concentration vs. biological effects in
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Liver Lesions In Other Species

Winter flounder
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Liver Lesions in Other Species

Brown Bullhead
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Additional Studies of 2PAH concentration in sediments vs.
biological effects

mw

Pink salmon eggs PAHSs in weathered oil  Embryo mortality 2800 ng/g dry wt (LOEC) Murphy et al. 1999
Pink salmon embryos PAHs in weathered oil Embryo mortality 2800-4600 ng/g dry wt (LOEC) Heinz et al. 1999

Senegalese sole PAHSs in sediment Degenerative liver 1100 ng/g dry wt Costa et al. 2009
lesions

Turbot PAHSs in sediment Reduced growth; lipid ~ 2000-3000 ng/g dry wt (LOEC) Kerambrum et al. 2012
depletion

White perch PAHSs in sediment Altered stress 3000-4000 ng/g dry wt (LOEC) Hontela et al. 1995
response

Mummichog PAHSs in sediment EROQOD activity in the 3500 ng/g dry wt (LOEC) Couillard et al. 2009
(BaP only) intestine

Mummichog PAHSs in sediment Liver neoplasms 16000 ng/g dry wt (NOEC) White paper

Zebrafish PAHSs in sediment Developmental 28000 ng/g dry wt (LOEC) Raimudo et al. 2014
abnormalities

Zebrafish PAHSs in sediment Mortality 78000 ng/g dry wt (LOEC) Raimudo et al. 2014




Cumulative Distribution for Sediment PAH studies
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Exposure Pathway/Assessment

m Alternatives to TTLs
mDietary effects thresholds

mMetabolites of PAHSs In bile of fish

Might be used to derive sediment
guidelines to support SLs; or used
for Level 2B testing
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PAHS in sole stomach contents vs. lesions
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Dietary 2PAH concentrations vs. biological effects

Dose Concentration | Reference
(ug/g fish wt/ | in food
day) (ug/g ww)

English sole Degenerative lesions : 2014 white paper

English sole Neoplasms : 2014 white paper
Pink salmon Reduced growth rate : Carls et al. 1996

English sole Reduced growth rate : Rice et al. 2000

Chinook salmon  Increased growth : : Meador et al. 2006
variability

Rainbow trout Decreased disease . : Bravo et al. 2010
resistance

Chinook salmon  Changes in enzymes : Meador et al. 2006
related to lipid metabolism

Chinook salmon  Changes in lipid content : Meador et al. 2006

Chinook salmon  Reduced weight Meador et al. 2006




Cumulative Distribution for Dietary PAH studies
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PAHSs in salmon stomach contents (ug/g wet wt)
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Exposure Pathway/Assessment

m Alternatives to TRVs

mDietary effects thresholds
mMetabolites of PAHSs in bile of fish



Salmonid bile metabolites vs. PAHS in diet

Phenanthrene biliary FACs versus dose Strong correlation between
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Dose, PHN FACs and Toxicity
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PAH metabolites in bile vs. biological effects

English sole

English sole

Pink salmon

Rainbow trout

Chinook salmon

Dolly varden trout

Chinook salmon

Chinook salmon
Chinook salmon

Chinook salmon

Dose FACs-PHN
(ugl/g fish wt/ | (ug/g bile
day) protein)

Increased liver lesions prevalence (2-4 x)
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Reduced growth rate
Decreased disease resistance

Increased growth variability

Reduced reproductive hormones

Changes in enzymes related to lipid
metabolism

DNA damage in gill tissue
Changes in lipid content

Reduced weight
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Cumulative Distribution for Bile Metabolite Studies
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Bile metabolite concentrations in juvenile salmon
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Other bile metabolite benchmarks

m \White sucker bile metabolite levels from
EMAP (Cormier 2000)

m Upper 5%: 0.4 ug FACs-BaP/mg protein
60 ug FACs-NPH/mg protein

mLower 25%: 0.12 ug FACs-BaP/mg protein
23 ug FACs-NPH/mg protein



Bile metabolite concentrations in juvenile salmon
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Summary of Findings
10" and 25" percentile values for PAHS or
metabolites in sediment, diet and bile

m Sediment PAHs: 0.9 -1.9 ug/g dry wt
m Dietary PAHs: 0.83 — 1.95 ug/g wet wt
m Bile FACs-PHN: 3.5 -4.8 ug/mg protein



Next Steps?

Review sediment, diet, and bile data to determine appropriate
screening guidelines

Consider Conceptual Site Model to determine whether PAHs are
an issue (e.g., compare with existing data to see Iif field caught fish
from project area have biliary FACs above thresholds)

|dentify appropriate test-out options (e.g., bioassays,
bioaccumulation tests, field risk assessments) when guidelines
are exceeded

Develop evaluation framework and incorporate recommendations
into the SEF/DMMP



