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SCAT Map Nov. 19 @ Heavily impacted sites
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The Qll

* Bunker C/No. 6 fuel oil; Intermediate Fuel Oil (IFO 380)
 Residual fuel (98%) and distillate/diesel (2%)

* ‘Floating oil’

 Very little expected to disperse in water column initially

« Shoreline is secondary source of subsurface oil (tar balls)

Photo: Chris Reddy



Chemical Heterogeneity iy Modern Marine Residual Fuel Oels 339

Table 10-3 Homo- and Heleroatomic PAH Composition for 71 Worldwide IR0 380 Heawy Fuel Oils
(Concentrations in pghke

Abwr Min M A Mensr Sd Dhev OV
percentile

Maphthalens )] 1 9502 1263 2,124 1,255 SR
Cl-Maphthalenes N1 035 1.2 8205 5A34 1210 41
C2-MNaphthalenes N2 67l (IS L (185 5881 2210 AR
C3-MNaphthalencs M1 S04 I 5.265 2927 1. 168 Elte
Cd-Naphihalenes N4 201 2823 2215 1,141 5313 475
Biphenyl By 149 1.731 481 2495 215 TI%
Acenaphthylene Acl NI MNI¥ MA K2 NI MNA
Acenaphtheng A 2l 1334 125 1493 154 TR
Dibenzofuran Ll 7 215 141 E5 40 4R
Fleosene Fi il a5 k11| 150 92 L] R
Cl-Fluarenes Fl L 67 Skd 270 145 bl b
C2-Fluorenes F2 146 1.252 274 441 222 BIHA
C3-Fluprenes F3 182 1.442 TEa 4338 2R 527%
Anihircenes AN L] (k] bt 47 21 el
Phenonohrens: 21 7 10625 T35 158 |t 55%
C1-Fhenanibreves! Ambracenes Pl 305 3A1E 1574 1,022 5RO 3T
Cr-Flenambremes/ Ambracenes P2 A 5718 2542 1,319 #31 2%
Ci.-Phenanthrenes/ Anbracenes 3 UK 4.4 1S 1,3 g i
C4-Phenanthrenes! Anthracencs P4 168 1570 w2 451 265 SO
Dibcnzothiophone [ 1% 324 141 &3 55 o
Cl-[imenrothiophenes I3 s 1.0 536 250 153 Gl
C-[nbenzothiophensas [¥2 144 2002 L) 374 27! A%
C3-Dhhenzothiophenes [¥3 145 1654 oS ERE 231 L
CH-Dnbensothiophenes [ HES] TH S L 1490 115 Hi2%
Fleozanthene FL. 5 65.5 40 kil [EL SO
Pyrens Y 25 At 243 125 75 Bl
Cl-FluoranthcoesTPyrenes FE1 iy 1,807 630 150 257 T35
C2-FlunrambenesPyrenes FI2 174 2714 TR 481 AT0 TT%
Ci-FluonntenesPyrenes FP3 il 2187 6l 373 240 TR
Benz|alanthrmceme B b 75 | 47 i3 A
Chryseng (K] 20 479 1 56 bl 5h 6T
Cl-Chrysenes 1 4 1,820 557 33 TH T
C2.Chrysenes [ [ 15493 Ti2 el 242 TUFE
C3-Chrysenes C3 27 o492 7 126 b1 TR
Cd-Chivsenes Cd 9 23 137 43 37 #7%
Benzolb|fuoranthens HbE 3 f4.1 23 la B S
Benzo[ k) duoranthene BikF 2 X3 15 7 4 BlFA
Beneola]iluwvanthene BulF ND» NI¥ MNA ND ND MNA
Beneo] Jpyrens BeP 9 | 54 4 k1l 20) i
Benzola |pyrene Hap 4 | 5% i RIL 22 T4
Perylene Per 2 H3H 52 i 14 [
Lichoan] 1,2 3¢l lpavieiie [N | 15.1 T 3 3 1R
[beng a.hjanthracene [HA l 233 15 4 4 i
Benzolghalperylens Bghi 2 4a.4 35 13 k] TIFA

* ‘Fresh’ oil

e Complex mixture

* 90% LPAH

* Alkyl PAH dominate
« Matches CB ol

Source: Oil Spill Environmental
Forensics: Fingerprinting and
Source ldentification. Wang and
Stout. 2006.



Masses: TIC

Cosco Busan Oil Spill
Shorebird Park
11/15/2007

naphthalenes

Analysis by Chris Reddy




Masses: TIC

Cosco Busan Oil Spill
Point Isabel
01/02/2008

naphthalenes

phenanthrenes

Analysis by Chris Reddy




Staff Conclusions/Recommendations

* In Central Bay, 2008 PAH water concentrations were
within range of historical data.

* Do not analyze PAHs in 2009 water samples (pending
2008 TSS concentrations).

 Memo with summary of data and our recommendation
drafted following receipt of TSS data.
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Sum PAH in water at BC10 (Yerba Buena Island)

100000

mmmm Dissolved phase (pg/L)
mmmm Total water (pg/L)
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Total water PAH for AXYS years (2001-2007):
Mean = 27,600 pg/L

Mean + 2SD = 42,000 pg/L

2008 total water PAH: 78,000 pg/L




Total water PAH normalized to TSS/SSC

2008 TSS data not yet available
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Naphthalene and Phenanthrene at BC10

Naphthalene

mmmmm= Dissolved phase (pg/L)

== Totalwater (pg/L)
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Alkylated Naphthalenes at BC10
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Alkylated Phenanthrenes at BC10
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Water PAHs 2002-2006
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342 Qil Spill Environmental Forensics

Table 10-4  Summary Statistics for Certain PAH Diapnostic
iSee Table 10-3 for Compound Abbreviations. )

Metrics for 71 Worldwide IFO 380 Heavy Fuel Qils

Min Max 05" percentile Mean Sed Dev % CV

PAH Metries

Total PAH (mg/kg, oil) 5414 51,345 42,757 27,171 8,974 334G
Priority Pollutant PAH (ma/kg, oil)* 616 12,575 4.764 3227 1.539 8%
“eTPAH as PP PAH 5.84 25.1 1349 11,7 2.7 24%
Total Naphthalenes (mg/kg, o1l} 0.26 373 290 1.74 0.67 39
Total Dibenzothiophenes .06 0.538 0.28 012 .08 65%
LPAH (mg/kg, oil) 5465 49,289 39480 24,751 8.591 5%
HPAH (me/ke. oil) 791 13,148 4076 2,419 1,666 69
SLPAH 0631 o§.2 06,2 ue).2 L T
SHPAH 137 169 254 9.8 .8 4 N
Selected Diggnostic Ratios

MPI* 1.46 343 2.7 25 0.22 A%
MPR" 3.27 5.05 4.4 4.4 0.30 1%
%2MA/PI 4.21 8.86 3.1 6.9 097 14%
D2/P2 0.06 0.77 0.5 0.3 0.12 41%
D3P .08 (&6 07 04 0.15 0%
FL/IPY 0.11 (.25 02 0.2 0.02 13%
BaA/CO 0.22 0.65 0.6 (.6 0.07 12%
AN (.06 .18 0.2 (k1 0.02 18%

'E54 PAH and alkylated PAH per Table 3.

“E16 US EPA Priority Pollutant PAH.

‘Methylphenanthrene index and ratio, respectively. See Radke et al, (1982),
*% 2-methyl-anthracene/Zmethyl-phenanthrene isomers.



