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Polychlorinated naphthalenes (PCNs)

• Chlorinated aromatic hydrocarbons
• Commercial mixtures; 75 congeners

Widely Used
• Production 1910-1980s
• Protective coating materials, dielectric fluids, cutting

oils, engine oil additives, flame retardants, fungicides
• PCB formulations at ppm concentrations

Potential sources
• coal combustion, municipal solid waste incineration,

metallurgical processes, chlor-alkali processes,
impurities in PCB mixtures
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PCN Bioaccumulation
• Mich./Great Lakes fish, bird eggs (Kannan et al. 2000, 2001)

• Great Lakes foodwebs (Helm et al 2008; Hanari et al. 2004)

• People (Lunden and Noren 1998)

(Kannan et al. 2000)



Relative Potencies of PCNs and Coplanar PCBs

(Kannan et al. 2001)



(Kannan et al. 2001)

PCNs contributed 2-3% of the sum dioxin toxic
equivalents (TEQ) in bird eggs collected far from

local sources in the Great Lakes



PCN contribution to sum TEQ similar or greater
than PCB contribution in fish collected from the

Detroit River



Concern for San Francisco Bay?
• Few data available; chemical analysis challenging
• Potential association between PCNs and PCBs?
• Dioxin-like chemical

• Significance of PCNs as dioxin-like chemical in SF Bay
• Bioaccumulation behavior relative to PCBs

Analysis of PCNs will tell us:



Sample Design 
Element 

Questions 
Addressed 

2008 2009 2010 2011 2012 
Total by 
Element 

Sport fish 1,2,4,6  $22,000   $22,000 $44,000 
Bird eggs 2,4,     $10,000 $10,000 

Surface sediment 2,3 6 $57,000 $57,000   $57,000 $171,000 

In-Bay surface 
water 

3,6  $20,000  $20,000  $40,000 

Sediment cores 3,4,6 $57,000     $57,000 

Trib. loadings,  
Delta outflow 

5,6  $34,000 
(Small 
Trib) 

$34,000 
(Small Trib) 
$34,000 
(Delta 
outflow) 

$34,000 
(Small Trib) 
$34,000 
(Guadalupe) 

 $170,000 

Atmospheric 
deposition 

5,6  $25,000    $25,000 

One-box model 6   $20,000   $20,000 

Foodweb model 6     $20,000 $20,000 

QA/QC lab 
intercomparison 

  $20,000    $20,000 

Total by Year $114,000 $178,000 $88,000 $88,000 $109,000 $577,000 
 

FIVE YEAR PLAN FOR RMP DIOXIN WORK 



PCNs in Sport Fish ($4,500)

• 2009 sport fish (S&T monitoring)
• White croaker, 2 composites @ 3

sites (6 total)
• Dioxins funded, dioxin-like PCBs

not funded
• Exposure risk to fish-eating

wildlife, people
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PCNs in Cormorant Eggs ($4,500)

• 2009 Cormorant eggs (S&T
monitoring)

• PCNs in 2 comps/site (6 total)

• No dioxin or coplanar PCB
analysis planned for 2009; could
analyze archives in future

Wheeler Island

Richmond Bridge

Don Edwards NWR


