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Screening Results

S. Broad s

Pattisgy e

e

e rans
i Yererd

emors

W Wy

UVF PAH Results
5 ppm

5 - 15 ppm

al, 2002 tPAH

Water

Proposed for Full Analyvsis
- 2 ppm

5. 15 ppm

15 - 35 ppen

*
*
* 35 - 100 ppm

‘ 100 ppm

¥ Mo samgle

£

4 Kalemneter

(b) Tinicum Island Area

29




Figure 2 (continued)
Screening Results
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APPENDIX A

Comparison of Relationships Between Whole Sediment Chemistry and Sediment Toxicity
Derived from Delaware River-Specific and National Data

To perform this comparison, we first obtained the complete toxicity and PAH chemistry
data for the project from NOAA (Hartwell et al. 2001) and compared the incidence of toxicity in
amphipod survival tests (Ampelisca abdita) to NS&T total PAH concentration.*®* Consistent with
standard approaches for characterizing the incidence of toxicity, the 81 data points were divided
into 8 groups (termed "concentration intervals™), sorted by increasing concentration. In Figure A-
1, each group is represented by the NS&T total PAH concentration of the samples within it and
the corresponding control-adjusted survival.* The toxic response seen at the highest
concentration group, with a geometric mean of approximately 10 mg/kg dry weight (DW), is a
control adjusted survival of 75 percent.®

These results were then compared to a database of matched sediment chemistry and
toxicity data from sites located throughout North America (Field et al. 2002). The primary
sources for the database include the National Oceanic and Atmospheric Administration’s
(NOAA) National Status and Trends Program (NSTP), U.S. Environmental Protection Agency’s
(U.S. EPA) Environmental Monitoring and Assessment Program (EMAP), Moss Landing
Marine Laboratory (MLML, which compiled data for the state of California), State of
Washington Department of Ecology’s Puget Sound Database (SEDQUAL), and MacDonald
Environmental Sciences’ Biological Effects Database for Sediments. Many geographic areas
along the Atlantic, Gulf, and Pacific coasts are represented in the database. Although the
database includes information on a variety of toxicity endpoints, only data from the American
Society for Testing Materials (ASTM) standard 10 day amphipod survival toxicity tests with
Ampelisca abdita were used in the analyses discussed in this report. All of the candidate data sets
included in the database were critically evaluated regarding consistency with established
protocols, acceptable control survival, meeting of project data quality objectives, and verification
of data accuracy as compared to source documents. Finally, the national data used in this
comparison were limited to sediment samples with probable effects level quotients (PEL-Q) for

¥ For this analysis, we use the sum of non-alkyl PAHs from Hartwell et al. 2001. The 20 included
compounds are naphthalene, biphenyl, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene,
dibenzothiophene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene,
benzo(e)pyrene, benzo(a)pyrene, perylene, indeno(1,2,3-c,d)pyrene, dibenzo(ah)anthracene, and benzo(g,h,i)-
perylene. Laboratory sediment samples from the Delaware River (November-December 2004 and September 2005)
calculated a relative percent difference between the NS&T and non-alkyl PAH values of 10.5 percent (i.e. the non-
alkyl is 10.5 percent higher than the NS&T value, weighted for value).

* The total PAH concentration is presented as the natural logarithm of the geometric mean of the samples
within the group. The log transformation increases the signal to noise ratio in the dataset.

* The data set includes an outlier showing no toxicity at 127 mg/kg DW total PAH. National data sets
consistently show substantial toxicity at such concentration levels. An isolated tarball, fragment of coal, or similar
source of biologically unavailable PAHs may have been captured within the sample, thus resulting in high PAH
concentrations but no toxicity. The sample was collected near a coal-fired power plant in the dredged portion of a
ship turning basin. Other contaminants were found at relatively low concentrations in that sample (Hartwell et al.
2001). The use of a geometric mean reduces the impact of possible outliers.
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non-PAH contaminants less than 0.1, thereby limiting potential effects associated with other
contaminants. We note that the whole sediment chemistry — toxicity relationships developed
from these data have been shown to have good predictive ability at a variety of sites.

For marine amphipods, the 1997 NOAA dataset and the National Database are similar,
with LC25 toxicity thresholds for the National data set of slightly more than 6 ppm versus the
approximately 10 ppm threshold established for the Delaware River. Figure A-2 summarizes
Delaware-specific (from Hartwell et al. 2001) and national data on the relationship between total
PAH concentrations (log ppb dry weight) and control-adjusted amphipod survival (Ampelisca
abdita).*® As shown in the figure, there is good consistency between the Delaware-specific (open
squares) and national (black circles) data sets. The relationship between total PAH
concentrations and control-adjusted amphipod survival is strong and significant (r* = 0.84:).
These results provide additional confirmation that the Delaware River dataset-based chemistry-
toxicity relationships are reasonable. We used the local chemistry-toxicity relationship because it
likely provides a more accurate representation of local sediment characteristics.

% The 1997 NOAA Study (Hartwell et al. 2001) uses a saltwater amphipod for all toxicity testing,
regardless of source salinity. Samples were adjusted to an appropriate salinity for Ampelisca abdita for toxicity
testing. Therefore, for comparability, we use the national dataset for Ampelisca abdita, rather than a freshwater
amphipod such as Hyalella azteca.



Figure A-1

Control-adjusted Survival versus PAH concentration
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Figure A-2

Relationship between the geometric mean of the total PAH concentration
(ppb DW) and the magnitude of of toxicity to the marine amphipod.
Ampelisca abdita, in 10-d toxicity tests from two data sources: the national
database and the Delaware River Assessment Area.
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APPENDIX B

Responsible Party "'Fingerprinting" Analysis of Subtidal Sediment Samples Collected 10
Months after the Athos Spill

The following analytical summary covers the twenty Delaware River estuary sediment
samples collected in mid-September 2005 (Table 1) that were received from the National
Oceanic and Atmospheric Administration (NOAA). These sediment samples were analyzed by
Geochemical and Environmental Research Group (GERG) at Texas A&M University for the
polycyclic aromatic hydrocarbons (PAHS) listed in Table 2. The results from these sediment
samples were compared to M/V ATHOS Tank Center 7 (TC7) fuel oil product samples collected
in November 2004 and several subtidal sediment samples collected in December 2004 from
“reference” sites in the Delaware River beyond the influence of the Athos oil spill. The subtidal
reference sediments were collected up river of the spill near the Tacony Palmyra Bridge on
December 10, 2004 and included SED-UL-01, SED-UL-02, SED-PTB-01, and SED-PTB-02.
B&B Laboratories, an affiliate of TDI Brooks, analyzed the subtidal reference sediments and
fuel oil product samples.

Several diagnostic parameters (Table 3) were calculated from the reference/oil mixture
and sediment samples including C2D/C2P, C3D/C3P, and Pyrogenic/Petrogenic PAH, which are
useful in differentiating petroleum sources. Figure 1 displays a histogram of the
pyrogenic/petrogenic PAH ratio for the product and sediment samples and clearly shows that the
sediments are characterized by an mixture of pyrogenic or combustion related PAH and
“petrogenic” or petroleum related PAH, as would be expected from sediments in an urban
estuary. The sediments do not show evidence of oiling, as evidenced by the high ratio values,
relative to those of the Athos oil sample(s). Figure 2 displays a cross plot of C2D/C2P vs
C3D/C3P for the reference, product and sediment samples. This ratio is important since it can be
used as a petroleum source indicator in oiled samples. The ratio changes depending of the
relative abundance of sulfur containing PAH (dibenzothiophenes) in petroleum, and can be used
to differentiate between the Athos oil (which is enriched in dibenzothiophenes) and the
background sediments which are relatively depleted in dibenzothiophenes. Athos oil in the
sediments would result in the sediment samples clustering close to the Athos oil samples in the
cross plot. Sample 48 is clearly an outlier in this data set with a C2D/C2P value greater than 1.0.

Using the C2D/C2P vs C3D/C3P cross plot, a model was generated to estimate the
potential percentage of the TC7 (Athos) oil in the sediment samples. To develop the prediction
model, the results for the subtidal reference samples were averaged and the TC7 oil was then
mathematically added to the average reference. TC7 oil was added to increase the Total PAH
concentration in the average reference sediment sample by 0.1, 0.5, 1, 2, 5, 10, 20, 30, 50, 75,
and 100%. For example, the average Total PAH concentration for the subtidal reference samples
was 3,923 ng/g. A mass of oil with a Total PAH concentration of 392 ng total was added to the
average reference to increase the Total PAH concentration by 10%. While the Total PAH
concentration increased by 10% in this example, the percent increase of the individual PAHs
varied based on their relative distribution in the TC7 oil.

The C2D/C2P and C3D/C3P results were multiplied together to form a single diagnostic
parameter. The C2D/C2P*C3D/C3P parameter and percent increase for each reference/oil
mixture were used to develop a cubic multiple regression equation to predict the percent of TC7
oil in subtidal sediment samples (Table 1). The C2D/C2P*C3D/C3P result from each sediment
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sample was entered into the regression equation to estimate the potential percent increase due to
TC7. The estimated percent increases for all samples were less than 10%. Considering the
accuracy of the model based on the limited number of samples available, samples with a TC7
component of 10% or less should be considered indistinguishable from background. The one
exception, was of sample 48 which had an estimated percentage of 16%. As shown in Figure 2,
sample 48 which is clearly an outlier with a C2D/C2P value greater than 1.0, and should not be
considered in this calculation.

Figure 3 further illustrates the differences shown in the cross plot between the PAH
distributions in the sediments and the spilled Athos oil sample. The Athos oil sample contains an
abundance of alkylated 2-, 3-, and 4- ring PAH (naphthalenes, fluorenes, phenanthernes,
dibenzothiophenes, and chrysenes), while the sediments are dominated by the parent 4-, 5-, and
6-ring PAH.

Table 1. List of Samples

Client Sample ID GERG ID Collection Date
8 C47250 9/13-9/14/2005
13 C47251 9/13-9/14/2005
18 C47252 9/13-9/14/2005
34 C47253 9/13-9/14/2005
43 C47254 9/15/2005
48 C47255 9/13-9/14/2005
55 C47256 9/13-9/14/2005
65 C47257 9/13-9/14/2005
79 C47258 9/13-9/14/2005
82 C47259 9/13-9/14/2005
86 C47260 9/13-9/14/2005
97 C47261 9/13-9/14/2005
116 C47262 9/13-9/14/2005
124 C47263 9/13-9/14/2005
128 C47264 9/13-9/14/2005
2-5 C47265 9/16/2005
8-5 C47266 9/16/2005
21-5 C47267 9/16/2005
22-5 C47268 9/16/2005
36-5 C47269 9/16/2005
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Table 2. Target Compound List

Compound Name

Abbreviation

Compound Name

Abbreviation

Naphthalene

C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes

Biphenyl

Acenaphthylene
Acenaphthene

Fluorene

C1-Fluorenes

C2-Fluorenes

C3-Fluorenes

Anthracene

Phenanthrene
C1-Phenanthrene/Anthracenes
C2-Phenanthrene/Anthracenes
C3-Phenanthrene/Anthracenes
C4-Phenanthrene/Anthracenes
Dibenzothiophene
C1-Dibenzothiophene
C2-Dibenzothiophene

CON
CIN
C2N
C3N
C4N
BIP
ACEY
ACE
COF
C1lF
C2F
C3F
COA
copP
C1P/A
C2P/A
C3P/A
C4P/A
CoD
CiD
C2D

C3-Dibenzothiophene
Fluoranthene

Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene

C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene

Perylene
Indeno(1,2,3-c,d)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

C3D
FLANT
PYR
C1F/P
C2F/P
C3F/P
BAA
cocC
CicC
ca2C
C3C
c4cC
BBF
BKF
BEP
BAP
PERY
IND
DAH
BGP
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Table 3. Diagnostic Ratios and Parameters of Polynuclear Aromatic Hydrocarbons

Parameter Relevance in Environmental Samples
Total PAH The sum of all PAH target analytes; includes 2- through 6-ring parent PAH
and C1 - C4 alkyl-substituted PAH.
A biogenic PAH formed during the early diagenesis in marine and lacustrine
Perylene

sediments; may be associated with terrestrial plant source precursors.

Total PAH less perylene

The sum of all PAH target analytes with the exception of perylene.

Cc2D/C2P

Ratio of C2 alkyl dibenzothiophenes (D) and C2 alkyl phenanthrenes (P) is
a useful diagnostic source ratio for petroleum.

C3D/C3P

Ratio of C3 alkyl dibenzothiophenes (D) and C3 alkyl phenanthrenes (P) is
a useful diagnostic source ratio for petroleum.

Pyrogenic PAH

The sum of combustion PAH compounds (fluoranthene, pyrene, chrysene,
benzo[a]anthracene, chrysene, benzo[b]fluoranthene, benzolk]fluoranthene,
benzo[a]pyrene, dibenz[a,h]anthracene, benzolg,h,i]perylene, and
indeno[1,2,3,-c,d]pyrene.

Petrogenic PAH

The sum of petrogenic PAH compounds (naphthalenes [CO - C4],
acenaphthene, acenaphthylene, fluorene [CO - C3], phenanthrenes [CO -
C4], dibenzothiophenes [CO - C3], chrysenes [C1 - C4], and
fluoranthenes/pyrenes [C1 - C3]).

Pyrogenic/Petrogenic

The ratio of pyrogenic PAH compounds to petrogenic PAH compounds is
useful for determining the relative contribution of pyrogenic and petrogenic
hydrocarbons and in differentiating hydrocarbon sources.

The sum of lighter PAHs (2- to 3-ring PAH: naphthalenes [C0-C4], Biphenyl,

Light PAH Acenaphthylene, Acenaphthene, fluorenes [CO-C3], Anthracene,
Phenanthrenes [C0-C4], dibenzothiophenes [CO-C3]
The sum of heavier PAHs (4-, 5-, and 6-ring PAH: Pyrene, Fluoranthenes
Heavy PAH [CO-C3], Benz(a)anthracene, Chrysenes [C0-C4], Benzo(b)fluoranthene,

Benzo(k)fluoranthene, Benzo(e)pyrene, Benzo(a)pyrene, Perylene,
Indeno(1,2,3-c,d)pyrene, Dibenzo(a,h)anthracene, Benzo(g,h,i)perylene
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Table 4. Estimated % Increase in PAH from TC7

Estimated %

Reference Samples (C2D/C2P)*|increase in PAH
Total PAHs | C2D/C2P | C3D/C3P |(C3D/C3P) from TC7

SED-UL-01 2043 0.22 0.36 0.08 NA
SED-UL-02 533 0.27 0.26 0.07 NA
SED-PTB-01 2007 0.22 0.32 0.07 NA
SED-PTB-02 11109 0.11 0.14 0.02 NA

Product Samples
Sampl TC7 (B&B) 5648200 0.95 0.99 0.94 NA
Sampl TC7 Dup (B&B) 5563800 0.95 1.05 1.00 NA

Sediment Samples
8 10491 0.29 0.20 0.06 <10%
13 13500 0.13 0.07 0.01 <10%
18 32154 0.52 0.37 0.19 <10%
34 25134 0.57 0.29 0.16 <10%
43 5179 0.66 0.33 0.21 <10%
48 18472 1.05 0.40 0.42 15-20%
55 1813 0.24 0.17 0.04 <10%
65 19891 0.61 0.36 0.22 <10%
79 6841 0.32 0.23 0.07 <10%
82 25072 0.34 0.21 0.07 <10%
86 1481 0.28 0.18 0.05 <10%
97 6209 0.26 0.18 0.05 <10%
116 20304 0.51 0.30 0.15 <10%
124 11348 0.48 0.25 0.12 <10%
128 4018 0.39 0.23 0.09 <10%
2-5 6239 0.55 0.32 0.18 <10%
8-5 7447 0.62 0.26 0.16 <10%
21-5 14583 0.63 0.38 0.24 <10%
22-5 24715 0.61 0.41 0.25 <10%
36-5 4416 0.32 0.22 0.07 <10%

Cubic Regression Equation = -5.04 + ((C2D/C2P*C3D/C3P) * 122.98) - ((C2D/C2P*C3D/C3P)?* 393.37) +
((C2D/C2P*C3D/C3P)** 525.43)
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Figure 1. Pyrogenic/Petrogenic PAH Histogram for Product and Sediment Samples
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Figure 2. C2D/C2P vs C3D/C3P Source Ratio Plot
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Figure 3. Product and Sediment Sample Histograms
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Appendix C - Potential Toxicity Report

Appendix D - Field Sampling Plan for Sept 2005 Sediment Data Collection
Appendix E - Field Data Report for Sept 2005 Sediment Sampling
Appendix F - Equilibrium Partitioning Analyses Performed by Rick Greene

Appendix G - Whole Sediment Toxicity and Chemistry Reports Provided by DNREC

Appendices C-G available upon request



APPENDIX H
HEA Calculations
ATHOS AQUATIC TWG - PRELIMINARY HEA

PRELIMINARY HEA CALCULATION - SUMMARY

Injury Parameter Value Source/Notes

Injury Area: Acres with Subtidal 412 Subtidal Zones adjacent to Heavily Oiled Shoreline (to
Oiling 18' depth contour)

Background Service Loss 9.90% Hartwell et al. 2001, Mid-river region
Duration of Injury 14 Months

Recovery Curve Shape Linear Non-continuous at Month 3

Discount Rate 3% Standard rate used in NRDA

Anchor Points Service Loss (Athos-related Injury)

Month 1 (Day 19) 51% Triad Sample at Tinicum

Month 3 (Day 83) 28% Triad Sample at Tinicum

Month 10 (Day 295) 10% September 2005 Sediment Sampling Results

HEA RESULTS
Annual Loss (hominal)

2004 21.0 Service acre years (SAYS)
2005 72.0 SAYs
2006 0.1 SAYs

Annual Loss (discounted, year 2006)

2004 22.3 Discounted SAYs (DSAYSs)
2005 74.2 DSAYs
2006 0.1 DSAYs
Quantification of Loss 96.6 DSAYs

H-1



Days
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Spill
0
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Uncorrected Attributed
Service Loss Service Loss Acres
67.8% 57.9%
67.5% 57.6%
67.1% 57.2%
66.8% 56.9%
66.4% 56.5%
66.0% 56.1%
65.7% 55.8%
65.3% 55.4%
65.0% 55.1%
64.6% 54.7%
64.2% 54.3%
63.9% 54.0%
63.5% 53.6%
63.2% 53.3%
62.8% 52.9%
62.4% 52.5%
62.1% 52.2%
61.7% 51.8%
61.4% 51.5%
61.0% 51.1%
60.6% 50.7%
60.3% 50.4%
59.9% 50.0%
59.6% 49.7%
59.2% 49.3%
58.8% 48.9%
58.5% 48.6%
58.1% 48.2%
57.8% 47.9%
57.4% 47.5%
57.0% 47.1%
56.7% 46.8%
56.3% 46.4%
56.0% 46.1%
55.6% 45.7%
55.3% 45.4%
54.9% 45.0%
54.5% 44.6%
54.2% 44.3%
53.8% 43.9%
53.5% 43.6%
53.1% 43.2%
52.7% 42.8%
52.4% 42.5%
52.0% 42.1%
51.7% 41.8%
51.3% 41.4%
50.9% 41.0%
50.6% 40.7%
50.2% 40.3%
49.9% 40.0%
49.5% 39.6%
49.1% 39.2%
48.8% 38.9%

Athos-

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
26-Nov-04
27-Nov-04
28-Nov-04
29-Nov-04
30-Nov-04

1-Dec-04
2-Dec-04
3-Dec-04
4-Dec-04
5-Dec-04
6-Dec-04
7-Dec-04
8-Dec-04
9-Dec-04
10-Dec-04
11-Dec-04
12-Dec-04
13-Dec-04
14-Dec-04
15-Dec-04
16-Dec-04
17-Dec-04
18-Dec-04
19-Dec-04
20-Dec-04
21-Dec-04
22-Dec-04
23-Dec-04
24-Dec-04
25-Dec-04
26-Dec-04
27-Dec-04
28-Dec-04
29-Dec-04
30-Dec-04
31-Dec-04
1-Jan-05
2-Jan-05
3-Jan-05
4-Jan-05
5-Jan-05
6-Jan-05
7-Jan-05
8-Jan-05
9-Jan-05
10-Jan-05
11-Jan-05
12-Jan-05
13-Jan-05
14-Jan-05
15-Jan-05
16-Jan-05
17-Jan-05
18-Jan-05

Daily
Loss
238.7
237.2
235.7
234.2
232.7
231.3
229.8
228.3
226.8
225.3
223.9
222.4
220.9
219.4
217.9
216.5
215.0
2135
212.0
210.5
209.1
207.6
206.1
204.6
203.1
201.6
200.2
198.7
197.2
195.7
194.2
192.8
191.3
189.8
188.3
186.8
185.4
183.9
182.4
180.9
179.4
178.0
176.5
175.0
173.5
172.0
170.6
169.1
167.6
166.1
164.6
163.2
161.7
160.2
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Days

After

Spill
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

Athos-
Uncorrected Attributed
Service Loss Service Loss Acres

48.4% 38.5%
48.1% 38.2%
47.7% 37.8%
47.3% 37.4%
47.0% 37.1%
46.6% 36.7%
46.3% 36.4%
45.9% 36.0%
45.5% 35.6%
45.2% 35.3%
44.8% 34.9%
44.5% 34.6%
44.1% 34.2%
43.8% 33.9%
43.4% 33.5%
43.0% 33.1%
42.7% 32.8%
42.3% 32.4%
42.0% 32.1%
41.6% 31.7%
41.2% 31.3%
40.9% 31.0%
40.5% 30.6%
40.2% 30.3%
39.8% 29.9%
39.4% 29.5%
39.1% 29.2%
38.7% 28.8%
38.4% 28.5%
38.0% 28.1%
37.9% 28.0%
37.8% 27.9%
37.7% 27.8%
37.7% 27.8%
37.6% 27.7%
37.5% 27.6%
37.4% 27.5%
37.3% 27.4%
37.2% 27.3%
37.2% 27.3%
37.1% 27.2%
37.0% 27.1%
36.9% 27.0%
36.8% 26.9%
36.7% 26.8%
36.6% 26.7%
36.6% 26.7%
36.5% 26.6%
36.4% 26.5%
36.3% 26.4%
36.2% 26.3%
36.1% 26.2%
36.0% 26.1%
36.0% 26.1%

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
19-Jan-05
20-Jan-05
21-Jan-05
22-Jan-05
23-Jan-05
24-Jan-05
25-Jan-05
26-Jan-05
27-Jan-05
28-Jan-05
29-Jan-05
30-Jan-05
31-Jan-05

1-Feb-05
2-Feb-05
3-Feb-05
4-Feb-05
5-Feb-05
6-Feb-05
7-Feb-05
8-Feb-05
9-Feb-05
10-Feb-05
11-Feb-05
12-Feb-05
13-Feb-05
14-Feb-05
15-Feb-05
16-Feb-05
17-Feb-05
18-Feb-05
19-Feb-05
20-Feb-05
21-Feb-05
22-Feb-05
23-Feb-05
24-Feb-05
25-Feb-05
26-Feb-05
27-Feb-05
28-Feb-05
1-Mar-05
2-Mar-05
3-Mar-05
4-Mar-05
5-Mar-05
6-Mar-05
7-Mar-05
8-Mar-05
9-Mar-05
10-Mar-05
11-Mar-05
12-Mar-05
13-Mar-05

Daily
Loss
158.7
157.2
155.7
154.3
152.8
151.3
149.8
148.3
146.9
145.4
143.9
142.4
140.9
139.5
138.0
136.5
135.0
133.5
132.1
130.6
129.1
127.6
126.1
124.7
123.2
121.7
120.2
118.7
117.3
115.8
115.4
115.1
114.7
114.4
114.0
113.7
113.3
113.0
112.6
112.3
111.9
111.6
111.2
110.9
110.5
110.2
109.8
109.5
109.1
108.8
108.4
108.1
107.7
107.4



Days

After
Spill
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

Uncorrected Attributed
Service Loss Service Loss Acres
35.9% 26.0%
35.8% 25.9%
35.7% 25.8%
35.6% 25.7%
35.5% 25.6%
35.5% 25.6%
35.4% 25.5%
35.3% 25.4%
35.2% 25.3%
35.1% 25.2%
35.0% 25.1%
34.9% 25.0%
34.9% 25.0%
34.8% 24.9%
34.7% 24.8%
34.6% 24.7%
34.5% 24.6%
34.4% 24.5%
34.3% 24.4%
34.3% 24.4%
34.2% 24.3%
34.1% 24.2%
34.0% 24.1%
33.9% 24.0%
33.8% 23.9%
33.8% 23.9%
33.7% 23.8%
33.6% 23.7%
33.5% 23.6%
33.4% 23.5%
33.3% 23.4%
33.2% 23.3%
33.2% 23.3%
33.1% 23.2%
33.0% 23.1%
32.9% 23.0%
32.8% 22.9%
32.7% 22.8%
32.7% 22.8%
32.6% 22.7%
32.5% 22.6%
32.4% 22.5%
32.3% 22.4%
32.2% 22.3%
32.1% 22.2%
32.1% 22.2%
32.0% 22.1%
31.9% 22.0%
31.8% 21.9%
31.7% 21.8%
31.6% 21.7%
31.5% 21.6%
31.5% 21.6%
31.4% 21.5%

Athos-

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
14-Mar-05
15-Mar-05
16-Mar-05
17-Mar-05
18-Mar-05
19-Mar-05
20-Mar-05
21-Mar-05
22-Mar-05
23-Mar-05
24-Mar-05
25-Mar-05
26-Mar-05
27-Mar-05
28-Mar-05
29-Mar-05
30-Mar-05
31-Mar-05

1-Apr-05
2-Apr-05
3-Apr-05
4-Apr-05
5-Apr-05
6-Apr-05
7-Apr-05
8-Apr-05
9-Apr-05
10-Apr-05
11-Apr-05
12-Apr-05
13-Apr-05
14-Apr-05
15-Apr-05
16-Apr-05
17-Apr-05
18-Apr-05
19-Apr-05
20-Apr-05
21-Apr-05
22-Apr-05
23-Apr-05
24-Apr-05
25-Apr-05
26-Apr-05
27-Apr-05
28-Apr-05
29-Apr-05
30-Apr-05
1-May-05
2-May-05
3-May-05
4-May-05
5-May-05
6-May-05

Daily
Loss
107.0
106.7
106.3
106.0
105.6
105.3
104.9
104.6
104.2
103.9
103.5
103.2
102.8
102.5
102.1
101.8
1014
101.1
100.7
100.4
100.0
99.7
99.3
99.0
98.6
98.3
97.9
97.6
97.2
96.9
96.5
96.2
95.8
95.5
95.1
94.8
94.4
94.1
93.7
93.4
93.0
92.7
92.3
92.0
91.6
91.3
90.9
90.6
90.2
89.9
89.5
89.2
88.8
88.5

H-3

Days

After
Spill
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

Athos-
Uncorrected Attributed
Service Loss Service Loss Acres

31.3% 21.4%
31.2% 21.3%
31.1% 21.2%
31.0% 21.1%
31.0% 21.1%
30.9% 21.0%
30.8% 20.9%
30.7% 20.8%
30.6% 20.7%
30.5% 20.6%
30.4% 20.5%
30.4% 20.5%
30.3% 20.4%
30.2% 20.3%
30.1% 20.2%
30.0% 20.1%
29.9% 20.0%
29.8% 19.9%
29.8% 19.9%
29.7% 19.8%
29.6% 19.7%
29.5% 19.6%
29.4% 19.5%
29.3% 19.4%
29.3% 19.4%
29.2% 19.3%
29.1% 19.2%
29.0% 19.1%
28.9% 19.0%
28.8% 18.9%
28.7% 18.8%
28.7% 18.8%
28.6% 18.7%
28.5% 18.6%
28.4% 18.5%
28.3% 18.4%
28.2% 18.3%
28.2% 18.3%
28.1% 18.2%
28.0% 18.1%
27.9% 18.0%
27.8% 17.9%
27.7% 17.8%
27.6% 17.7%
27.6% 17.7%
27.5% 17.6%
27.4% 17.5%
27.3% 17.4%
27.2% 17.3%
27.1% 17.2%
27.0% 17.1%
27.0% 17.1%
26.9% 17.0%
26.8% 16.9%

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
7-May-05
8-May-05
9-May-05

10-May-05
11-May-05
12-May-05
13-May-05
14-May-05
15-May-05
16-May-05
17-May-05
18-May-05
19-May-05
20-May-05
21-May-05
22-May-05
23-May-05
24-May-05
25-May-05
26-May-05
27-May-05
28-May-05
29-May-05
30-May-05
31-May-05
1-Jun-05
2-Jun-05
3-Jun-05
4-Jun-05
5-Jun-05
6-Jun-05
7-Jun-05
8-Jun-05
9-Jun-05
10-Jun-05
11-Jun-05
12-Jun-05
13-Jun-05
14-Jun-05
15-Jun-05
16-Jun-05
17-Jun-05
18-Jun-05
19-Jun-05
20-Jun-05
21-Jun-05
22-Jun-05
23-Jun-05
24-Jun-05
25-Jun-05
26-Jun-05
27-Jun-05
28-Jun-05
29-Jun-05

Daily
Loss
88.1
87.8
87.4
87.1
86.7
86.4
86.0
85.7
85.3
85.0
84.6
84.3
83.9
83.6
83.2
82.9
82.5
82.2
81.8
81.5
81.1
80.8
80.4
80.1
79.7
79.4
79.0
78.7
78.3
78.0
77.6
77.3
76.9
76.6
76.2
75.9
75.5
75.2
74.8
74.5
74.1
73.8
73.4
73.1
72.7
72.4
72.0
717
71.3
71.0
70.6
70.3
69.9
69.6



Days
After
Spill
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269

Athos-
Uncorrected Attributed
Service Loss Service Loss Acres

26.7% 16.8%
26.6% 16.7%
26.5% 16.6%
26.5% 16.6%
26.4% 16.5%
26.3% 16.4%
26.2% 16.3%
26.1% 16.2%
26.0% 16.1%
25.9% 16.0%
25.9% 16.0%
25.8% 15.9%
25.7% 15.8%
25.6% 15.7%
25.5% 15.6%
25.4% 15.5%
25.3% 15.4%
25.3% 15.4%
25.2% 15.3%
25.1% 15.2%
25.0% 15.1%
24.9% 15.0%
24.8% 14.9%
24.8% 14.9%
24.7% 14.8%
24.6% 14.7%
24.5% 14.6%
24.4% 14.5%
24.3% 14.4%
24.2% 14.3%
24.2% 14.3%
24.1% 14.2%
24.0% 14.1%
23.9% 14.0%
23.8% 13.9%
23.7% 13.8%
23.7% 13.8%
23.6% 13.7%
23.5% 13.6%
23.4% 13.5%
23.3% 13.4%
23.2% 13.3%
23.1% 13.2%
23.1% 13.2%
23.0% 13.1%
22.9% 13.0%
22.8% 12.9%
22.7% 12.8%
22.6% 12.7%
22.5% 12.6%
22.5% 12.6%
22.4% 12.5%
22.3% 12.4%
22.2% 12.3%

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
30-Jun-05
1-Jul-05
2-Jul-05
3-Jul-05
4-Jul-05
5-Jul-05
6-Jul-05
7-Jul-05
8-Jul-05
9-Jul-05
10-Jul-05
11-Jul-05
12-Jul-05
13-Jul-05
14-Jul-05
15-Jul-05
16-Jul-05
17-Jul-05
18-Jul-05
19-Jul-05
20-Jul-05
21-Jul-05
22-Jul-05
23-Jul-05
24-Jul-05
25-Jul-05
26-Jul-05
27-Jul-05
28-Jul-05
29-Jul-05
30-Jul-05
31-Jul-05
1-Aug-05
2-Aug-05
3-Aug-05
4-Aug-05
5-Aug-05
6-Aug-05
7-Aug-05
8-Aug-05
9-Aug-05
10-Aug-05
11-Aug-05
12-Aug-05
13-Aug-05
14-Aug-05
15-Aug-05
16-Aug-05
17-Aug-05
18-Aug-05
19-Aug-05
20-Aug-05
21-Aug-05
22-Aug-05

Daily
Loss
69.2
68.9
68.5
68.2
67.8
67.5
67.1
66.8
66.4
66.1
65.7
65.4
65.0
64.7
64.3
64.0
63.7
63.3
63.0
62.6
62.3
61.9
61.6
61.2
60.9
60.5
60.2
59.8
59.5
59.1
58.8
58.4
58.1
57.7
57.4
57.0
56.7
56.3
56.0
55.6
55.3
54.9
54.6
54.2
53.9
53.5
53.2
52.8
52.5
52.1
51.8
514
51.1
50.7

H-4

Days
After
Spill
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

Athos-
Uncorrected Attributed
Service Loss Service Loss Acres

22.1% 12.2%
22.0% 12.1%
22.0% 12.1%
21.9% 12.0%
21.8% 11.9%
21.7% 11.8%
21.6% 11.7%
21.5% 11.6%
21.4% 11.5%
21.4% 11.5%
21.3% 11.4%
21.2% 11.3%
21.1% 11.2%
21.0% 11.1%
20.9% 11.0%
20.8% 10.9%
20.8% 10.9%
20.7% 10.8%
20.6% 10.7%
20.5% 10.6%
20.4% 10.5%
20.3% 10.4%
20.3% 10.4%
20.2% 10.3%
20.1% 10.2%
20.00% 10.1%
19.92% 10.0%
19.83% 9.9%
19.75% 9.8%
19.66% 9.8%
19.58% 9.7%
19.49% 9.6%
19.41% 9.5%
19.32% 9.4%
19.24% 9.3%
19.15% 9.3%
19.07% 9.2%
18.98% 9.1%
18.90% 9.0%
18.81% 8.9%
18.73% 8.8%
18.64% 8.7%
18.56% 8.7%
18.47% 8.6%
18.39% 8.5%
18.30% 8.4%
18.22% 8.3%
18.13% 8.2%
18.05% 8.1%
17.96% 8.1%
17.88% 8.0%
17.79% 7.9%
17.71% 7.8%
17.62% 7.7%

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
23-Aug-05
24-Aug-05
25-Aug-05
26-Aug-05
27-Aug-05
28-Aug-05
29-Aug-05
30-Aug-05
31-Aug-05

1-Sep-05
2-Sep-05
3-Sep-05
4-Sep-05
5-Sep-05
6-Sep-05
7-Sep-05
8-Sep-05
9-Sep-05
10-Sep-05
11-Sep-05
12-Sep-05
13-Sep-05
14-Sep-05
15-Sep-05
16-Sep-05
17-Sep-05
18-Sep-05
19-Sep-05
20-Sep-05
21-Sep-05
22-Sep-05
23-Sep-05
24-Sep-05
25-Sep-05
26-Sep-05
27-Sep-05
28-Sep-05
29-Sep-05
30-Sep-05
1-Oct-05
2-Oct-05
3-Oct-05
4-Oct-05
5-Oct-05
6-Oct-05
7-Oct-05
8-Oct-05
9-Oct-05
10-Oct-05
11-Oct-05
12-Oct-05
13-Oct-05
14-Oct-05
15-Oct-05

Daily
Loss
50.4
50.0
49.7
49.3
49.0
48.6
48.3
47.9
47.6
47.2
46.9
46.5
46.2
45.8
455
45.1
44.8
44.4
44.1
43.7
43.4
43.0
42.7
42.3
42.0
41.6
41.3
40.9
40.6
40.2
39.9
39.5
39.2
38.8
38.5
38.1
37.8
374
37.1
36.7
36.4
36.0
35.7
35.3
35.0
34.6
34.3
33.9
33.6
33.2
329
325
32.2
31.8



Days

After
Spill
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

Uncorrected Attributed
Service Loss Service Loss Acres
17.54% 7.6%
17.45% 7.6%
17.37% 7.5%
17.28% 7.4%
17.20% 7.3%
17.11% 7.2%
17.03% 7.1%
16.94% 7.0%
16.86% 7.0%
16.77% 6.9%
16.69% 6.8%
16.60% 6.7%
16.52% 6.6%
16.43% 6.5%
16.35% 6.4%
16.26% 6.4%
16.18% 6.3%
16.09% 6.2%
16.01% 6.1%
15.92% 6.0%
15.84% 5.9%
15.75% 5.9%
15.67% 5.8%
15.58% 5.7%
15.50% 5.6%
15.42% 5.5%
15.33% 5.4%
15.25% 5.3%
15.16% 5.3%
15.08% 5.2%
14.99% 5.1%
14.91% 5.0%
14.82% 4.9%
14.74% 4.8%
14.65% 4.8%
14.57% 4.7%
14.48% 4.6%
14.40% 4.5%
14.31% 4.4%
14.23% 4.3%
14.14% 4.2%
14.06% 4.2%
13.97% 4.1%
13.89% 4.0%
13.80% 3.9%
13.72% 3.8%
13.63% 3.7%
13.55% 3.6%
13.46% 3.6%
13.38% 3.5%
13.29% 3.4%
13.21% 3.3%
13.12% 3.2%
13.04% 3.1%

Athos-

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
16-Oct-05
17-Oct-05
18-Oct-05
19-Oct-05
20-Oct-05
21-Oct-05
22-Oct-05
23-Oct-05
24-Oct-05
25-Oct-05
26-Oct-05
27-Oct-05
28-Oct-05
29-Oct-05
30-Oct-05
31-Oct-05

1-Nov-05
2-Nov-05
3-Nov-05
4-Nov-05
5-Nov-05
6-Nov-05
7-Nov-05
8-Nov-05
9-Nov-05
10-Nov-05
11-Nov-05
12-Nov-05
13-Nov-05
14-Nov-05
15-Nov-05
16-Nov-05
17-Nov-05
18-Nov-05
19-Nov-05
20-Nov-05
21-Nov-05
22-Nov-05
23-Nov-05
24-Nov-05
25-Nov-05
26-Nov-05
27-Nov-05
28-Nov-05
29-Nov-05
30-Nov-05
1-Dec-05
2-Dec-05
3-Dec-05
4-Dec-05
5-Dec-05
6-Dec-05
7-Dec-05
8-Dec-05

Daily
Loss
315
31.1
30.8
304
30.1
29.7
29.4
29.0
28.7
28.3
28.0
27.6
27.3
26.9
26.6
26.2
25.9
25.5
25.2
24.8
24.5
24.1
23.8
23.4
23.1
22.7
22.4
22.0
21.7
21.3
21.0
20.6
20.3
19.9
19.6
19.2
18.9
18.5
18.2
17.8
17.5
17.1
16.8
16.4
16.1
15.7
15.4
15.0
14.7
14.3
14.0
13.6
13.3
12.9

H-5

Days

After
Spill
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

Athos-
Uncorrected Attributed
Service Loss Service Loss Acres

12.95% 3.1%
12.87% 3.0%
12.78% 2.9%
12.70% 2.8%
12.61% 2.7%
12.53% 2.6%
12.44% 2.5%
12.36% 2.5%
12.27% 2.4%
12.19% 2.3%
12.10% 2.2%
12.02% 2.1%
11.93% 2.0%
11.85% 1.9%
11.76% 1.9%
11.68% 1.8%
11.59% 1.7%
11.51% 1.6%
11.42% 1.5%
11.34% 1.4%
11.25% 1.4%
11.17% 1.3%
11.08% 1.2%
11.00% 1.1%
10.92% 1.0%
10.83% 0.9%
10.75% 0.8%
10.66% 0.8%
10.58% 0.7%
10.49% 0.6%
10.41% 0.5%
10.32% 0.4%
10.24% 0.3%
10.15% 0.3%
10.07% 0.2%
9.98% 0.1%
9.90% 0.0%

412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412
412

Date
9-Dec-05
10-Dec-05
11-Dec-05
12-Dec-05
13-Dec-05
14-Dec-05
15-Dec-05
16-Dec-05
17-Dec-05
18-Dec-05
19-Dec-05
20-Dec-05
21-Dec-05
22-Dec-05
23-Dec-05
24-Dec-05
25-Dec-05
26-Dec-05
27-Dec-05
28-Dec-05
29-Dec-05
30-Dec-05
31-Dec-05
1-Jan-06
2-Jan-06
3-Jan-06
4-Jan-06
5-Jan-06
6-Jan-06
7-Jan-06
8-Jan-06
9-Jan-06
10-Jan-06
11-Jan-06
12-Jan-06
13-Jan-06
14-Jan-06

Daily
Loss
12.6
12.2
11.9
11.5
11.2
10.8
10.5
10.1
9.8
9.4
9.1
8.7
8.4
8.0
7.7
7.3
7.0
6.6
6.3
5.9
5.6
5.2
4.9
4.5
4.2
3.8
35
3.1
2.8
24
21
1.7
14
1.0
0.7
0.3
0.0



