
















March 2007 Leisure Shore Oiled Rock Sample 
September 18, 2007 
 

Comparison of Leisure Shores Oiled Rock Sample  
with B120 Oil 

 
 
This report summarizes the evaluation of an oil-splattered rock sample identified as W1F-
02-32707.  The sample was collected on March 27, 2007 from the Leisure Shores portion of 
shoreline segment W1F-02 (Brandt Island West) by a local resident and given to GeoInsight, 
Inc. (GeoInsight) for analysis. The purpose of the evaluation was to determine if the 
chemical signature was consistent with Number 6 fuel oil released from Bouchard Barge 
B120 on April 27, 2003.  Detailed discussions of the chemical composition of the original 
(fresh) B120 product and environmental samples of the B120 oil are provided in the 
August 3, 2006 Phase II Comprehensive Site Assessment Report.   

Chemical Composition of B120 Oil 

The composition of polycyclic aromatic hydrocarbon (PAH) compounds is regularly used to 
identify the presence/absence and source of oils as well as assess the degree of 
environmental weathering.  The original B120 product was dominated by the following 
PAH compounds, which together comprised over 80% of the total PAH content: 

• Naphthalenes (2-ringed PAH compounds) with carbon side-chains comprise almost 
one-third of the total PAH content.  Naphthalenes with two carbon side-chains  
(C2-naphthalenes) are the most abundant, present at concentrations over 0.7%. 

• Phenanthrenes (3-ringed PAH compounds) with carbon side-chains comprise 25% of 
the total PAH content.  C2-Phenanthrenes are the most abundant of these PAHs, with 
concentrations exceeding 0.5%. 

• Fluoranthenes/Pyrenes (4-ringed PAH compounds) with carbon side-chains comprise 
13% of the total PAH content.  Again, compounds with two carbon side-chains are 
the most abundant. 

• Chrysenes (also 4-ringed PAH compounds) with carbon side-chains are the fourth 
dominant PAH.  Chrysenes with either one or two carbon side-chains are similar in 
concentration. 

 
Absent or relatively insignificant concentrations of the following PAHs also characterize the 
fresh B120 product: 

• Acenaphthylene (not detected); 
• PAHs without side-chains (often referred to as ‘parent’ PAHs); 
• PAHs with five or six rings (e.g., benzo[a]pyrene or benzo[g,h,i]perylene); and 
• Dibenzothiophenes (sulfur-containing PAH). 

 

Sample Collection 
Field sampling methods by GeoInsight are described in the August 2, 2007 Phase IV 
Remedy Implementation Plan.  Sample W1F02-32702 was collected by GeoInsight in 
middle to upper portion of the intertidal zone on the Leisure Shores shoreline.  The sample 



March 2007 Leisure Shore Oiled Rock Samples 
September 6, 2007 

 
was partially buried beneath the ground surface in the vicinity of the groin and the collected 
rock was approximately 50 percent covered in weathered oil.  The sample was shipped to 
B&B Laboratories in College Station, Texas for analyses.   

Forensics Evaluation  
Sample W1F02-32707 was compared to a representative source oil sample to determine if 
B120 oil was present.  Figure 1 illustrates the PAH distribution in the sample relative to that 
in B120 oil.  The lightest PAH compounds appear on the far left side of the graph and the 
heaviest PAH compounds are on the far right side.  The bar height is proportional to 
concentration, which in Figure 1 is displayed as a percentage of the total PAH concentration.  
The total PAH concentration was 44,700 nanograms (ng) of total PAH/g dry sediment.  

The dominant pattern in the oiled rock sample is similar in some respects to B120 oil, after 
accounting for the effects of environmental weathering (i.e., loss of 2-ring and some 3-ring 
PAH compounds).  The assessment of biomarker compounds depicted in Figures 2 and 3, 
which show the similarities of the pentacyclic triterpane and sterane biomarker distributions 
of the B120 oil and the oiled rock sample confirmed its similarity to the B120 oil. 

The following findings compare and contrast the hydrocarbon distribution in the oiled rock 
sample from Leisure Shore with that of the B120 source oil: 

1. The rock sample and B120 contain a distribution of PAH compounds similar to that 
in a heavy diesel fuel. 

2. The rock sample contains 18α-oleanane, a triterpane biomarker that is not present in 
B120 oil.   

3. The distribution of pentacyclic triterpane and sterane biomarkers is substantially the 
same in Figures 2 and 3 between the rock sample and B120 oil. 

4. The rock sample contains biomarkers found in B120 oil as well as some biomarkers 
that are not found in B120 oil. 

Summary 
The PAH and biomarker distribution of oiled rock sample WIF02-32707 collected from 
Leisure Shores on March 27, 2007 is consistent with that of weathered B120 oil.  An 
unknown quantity of another (unknown) fossil fuel is also present as evidenced by the 
presence of oleanane, a terpane biomarker found in some fossil fuels but not B120.  



Figure 1.  Comparison of PAH Distribution in Bouchard B120 Tank 2-P 
and Sample WIF-02-32707
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(early portion of ion 
chromatogram not shown 
because of interferences) 

Figure 2.  Comparison of m/z 191 Ion Chromatograms (Pentacyclic Triterpanes) 
for B120 Product and Leisure Shore WIF-02-32707 Sample 
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Figure 3. Comparison of m/z 218 Ion Chromatograms (ß,ß-Steranes) B120 
Product and Leisure Shore WIF-02-32707 Sample 
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Technical Report 07-1887 

GeoInsight, Inc. 
Buzzards Bay Spill Project 

Oil Rock (Product) and Tar Ball (Product) Sample 
 

May 28, 2007 
 

 
Introduction 
 
B&B Laboratories received one (1) ice chest that contained one (1) bag that contained an oiled rock 
sample that was sent on April 11, 2007 and arrived on April 12, 2007 at B&B Laboratories in College 
Station, Texas sealed and in good condition.  The oiled rock sample was collected in support of the 
Buzzards Bay Spill Project (GeoInsight Project 3871-002).  The oiled rock sample was stored in an 
access-controlled refrigerator (4.0°C) until processing. 

 

B&B Laboratories received one (1) ice chest that contained one (1) bag that contained a tar ball sample 
that was sent on May 2, 2007 and arrived on May 3, 2007 at B&B Laboratories in College Station, Texas 
sealed and in good condition.  The tar ball sample was collected in support of the Buzzards Bay Spill 
Project (GeoInsight Project 3871-002).  The tar ball sample was stored in an access-controlled 
refrigerator (4.0°C) until processing. 

 

The oiled rock and tar ball sample were analyzed for saturate biological marker analysis by GC/MS-SIM. 

 
The results for saturate biological markers included in this report. 
 
 
We appreciate the opportunity to serve your analytical needs and please do not hesitate to contact us 
should you have any questions. 
 
 
 
 
 
 

Thomas J. McDonald Donell Frank 
Project Manager Project Quality Officer 
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B&B Laboratories
Project J03318
Report 07-1887

GeoInsight, Inc.
Buzzards Bay Spill Project

Sample Inventory

Client Project #3871-002

Laboratory File Number Client Identification Collection Date Receive Date Analysis Matrix Comments B&B SDG Entrix Project #

ETX7207 WIF-02-32707 03/27/07 04/12/07 PAH, TPH Other Oiled rock 07041201 3871-002
ETX7236 Mishaum Point S-1 04/27/07 05/03/07 PAH, TPH Other Tar Ball 07050301 3871-002

5/28/07



B&B Laboratories
Project J03318
Report 07-1857

GeoInsight, Inc.
Buzzards Bay Oil Spill Project

Polycyclic Aromatic Hydrocarbon Data
Client Submitted Samples

Client Project #3871-002

Sample Name ETX7207.D
Client Name WIF-02-32707
Matrix Oiled Rock
Collection Date 03/27/07
Received Date 04/12/07
Extraction Date 04/12/07
Extraction Batch ENV 1635
Date Acquired 04/13/07
Method PAH-2002
Sample Weight (mg) 17.7
Dilution NA

Target Compounds Su Corrected Q
Conc. (ng/mg)

Naphthalene 0.1 J
C1-Naphthalenes 0.8 J
C2-Naphthalenes 335  
C3-Naphthalenes 1330  
C4-Naphthalenes 1130  
Benzothiophene <10 U
C1-Benzothiophenes 1.6 J
C2-Benzothiophenes 21.6  
C3-Benzothiophenes 75.8  
Biphenyl 0.1 J
Acenaphthylene <10 U
Acenaphthene 30.9  
Dibenzofuran 18.2  
Fluorene 81.3  
C1-Fluorenes 390  
C2-Fluorenes 1060  
C3-Fluorenes 1360  
Carbazole <10 U
Anthracene 57.2  
Phenanthrene 317  
C1-Phenanthrene/Anthracenes 2330  
C2-Phenanthrene/Anthracenes 4970  
C3-Phenanthrene/Anthracenes 5240  
C4-Phenanthrene/Anthracenes 2710  
Dibenzothiophene 75.5  
C1-Dibenzothiophenes 345  
C2-Dibenzothiophenes 737  
C3-Dibenzothiophenes 853  
Fluoranthene 88.9  
Pyrene 558  
C1-Fluoranthenes/Pyrenes 2490  
C2-Fluoranthenes/Pyrenes 3340  
C3-Fluoranthenes/Pyrenes 2710  
Naphthobenzothiophene 329  
C1-Naphthobenzothiophenes 799  
C2-Naphthobenzothiophenes 979  
C3-Naphthobenzothiophenes 455  
Benz(a)anthracene 318  
Chrysene 772  
C1-Chrysenes 2950  
C2-Chrysenes 3230  
C3-Chrysenes 1360  
C4-Chrysenes 42.8  
Benzo(b)fluoranthene 138  
Benzo(k)fluoranthene 18.4  
Benzo(e)pyrene 148  
Benzo(a)pyrene 278  
Perylene 71.2  
Indeno(1,2,3-c,d)pyrene 23.5  
Dibenzo(a,h)anthracene 36.9  
Benzo(g,h,i)perylene 45.8  

Total PAHs 44652

Individual Alkyl Isomers and Hopanes
 

2-Methylnaphthalene 0.3 J
1-Methylnaphthalene 1.0 J
2,6-Dimethylnaphthalene 63.3  
1,6,7-Trimethylnaphthalene 206  
1-Methylphenanthrene 326  
C29-Hopane 71.2  
18a-Oleanane 13.4  
C30-Hopane 85.0  

 
Surrogate (Su) Su Recovery (%)  

 
Naphthalene-d8 84  
Acenaphthene-d10 90  
Phenanthrene-d10 91  
Chrysene-d12 91  
Perylene-d12 96  

Qualifiers (Q):  J=Below the MDL, U=Not detected, B=In procedural blank > 3x MDL, I=Interference, D=Diluted value, NA=Not Applicable, *=Outside QA limits, refer to narrative

4/16/07



WIF-02-32707 (Oiled Rock)
ETX7207
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B&B Laboratories
Project J03318
Report 07-1857

GeoInsight, Inc.
Buzzards Bay Oil Spill Project

Polycyclic Aromatic Hydrocarbon Data
Standard Reference Material Report

Client Project #3871-002

Sample Name MS30377B.D  
Client Name SRM 1582
Matrix Petroleum  
Collection Date NA  
Received Date NA  
Extraction Date NA   
Extraction Batch ENV 1635  
Date Acquired 04/13/07  
Method PAH-2002  
Sample Weight (g) 1.7   

 
Target Compounds Su Corrected Q RPD SRM 1582 B&B Average -15% +15%

Conc. (ug/g)  (%) Certified Conc. Conc. Conc.
 (ug/ g) (ug/g) (ug/g)

Naphthalene 148  2.0 145 123 167
C1-Naphthalenes 579  7.2 622 529 715
C2-Naphthalenes 1070  10.5 1189 1011 1367
C3-Naphthalenes 1020  1.7 1037 881 1193
C4-Naphthalenes 726  3.8 754 641 867
Benzothiophene 8.3 J
C1-Benzothiophenes 17.5  
C2-Benzothiophenes 75.2  
C3-Benzothiophenes 147  
Biphenyl 34.0  1.5 34.5 29.3 39.7
Acenaphthylene <10 U  
Acenaphthene 21.7  13.8 18.9 16.1 21.7
Dibenzofuran 12.4   
Fluorene 36.0  0.6 35.8 30.4 41.2
C1-Fluorenes 129  2.3 132 112 152
C2-Fluorenes 271  5.7 256 218 294
C3-Fluorenes 247  2.0 242 206 278
Carbazole 2.2 J  
Anthracene 3.8 J  
Phenanthrene 100  9.3 100 ± 7.0 110 93.3 126
C1-Phenanthrene/Anthracenes 343  5.1 326 277 375
C2-Phenanthrene/Anthracenes 516  5.1 543 462 624
C3-Phenanthrene/Anthracenes 543  3.9 522 444 600
C4-Phenanthrene/Anthracenes 280  1.8 275 234 316
Dibenzothiophene 30.7  14.5 32.9 ± 1.7 35.5 30.2 40.8
C1-Dibenzothiophene 131  4.7 125 106 144
C2-Dibenzothiophene 249  3.2 257 218 296
C3-Dibenzothiophene 252  0.8 250 213 288
Fluoranthene 5.2 J   
Pyrene 6.2 J   
C1-Fluoranthenes/Pyrenes 60.7  12.5 68.8 58.5 79.1
C2-Fluoranthenes/Pyrenes 103  1.9 105 89.3 121
C3-Fluoranthenes/Pyrenes 77.2  10.1 85.4 72.6 98.2
Naphthobenzothiophene 34.8  13.4  39.8 33.8 45.8
C1-Naphthobenzothiophenes 60.5  2.7 58.9 50.1 67.7
C2-Naphthobenzothiophenes 77.2  1.2 78.1 66.4 89.8
C3-Naphthobenzothiophenes 55.2  0.0 55.2 46.9 63.5
Benz(a)anthracene 4.4 J   
Chrysene 23.7  9.3 21.6 18.4 24.8
C1-Chrysenes 68.7  0.4 68.4 58.1 78.7
C2-Chrysenes 124  0.8 125 106 144
C3-Chrysenes 86.2  2.6  88.5 75.2 102
C4-Chrysenes <10 U    
Benzo(b)fluoranthene 1.7 J   
Benzo(k)fluoranthene 0.5 J   
Benzo(e)pyrene 2.9 J  
Benzo(a)pyrene 2.0 J      
Perylene 37.6  11.6 30.2± 1.7 33.5 28.4 38.5
Indeno(1,2,3-c,d)pyrene 2.0 J  
Dibenzo(a,h)anthracene 0.6 J  
Benzo(g,h,i)perylene 1.6 J  

Total PAHs 7829

Selected Ratios

D2/P2 0.483  1.9 0.473 0.402 0.544
D3/P3 0.464  3.1 0.479 0.407 0.551

D2/C2 2.008  2.4 2.056 1.748 2.364
D3/C3 2.923  3.4 2.825 2.401 3.249

Fl-Py2/C2 0.831  1.1 0.840 0.714 0.966
Fl-Py3/C3 0.896  7.5 0.965 0.820 1.110

Individual Alkyl Isomers and Hopane

2-Methylnaphthalene 527  13.3 602 512 692
1-Methylnaphthalene 386  7.2 415 353 477
2,6-Dimethylnaphthalene 545  9.9 602 512 692
1,6,7-Trimethylnaphthalene 168  10.0 152 129 175
1-Methylphenanthrene 88.0  12.8 100 85.0 115
C29-Hopane 198  
18a-Oleanane 64.5  
C30-Hopane 295  1.4 291 239 323

Surrogate (Su) Su Recovery (%)

Naphthalene-d8 94
Acenaphthene-d10 99
Phenanthrene-d10 97
Chrysene-d12 90
Perylene-d12 91

Qualifiers (Q):  J=Below the MDL, U=Not detected, B=In procedural blank > 3x MDL, I=Interference, D=Diluted value, NA=Not Applicable, *=Outside QA limits, refer to narrative

4/16/07



B&B Laboratories
Project J03318
Report 07-1857

GeoInsight, Inc.
Buzzards Bay Oil Spill Project

Polycyclic Aromatic Hydrocarbon Data
Laboratory Control Standard Report

Client Project #3871-002

Sample Name MS30377J.D  
Client Name AR-WKCC-250-022
Matrix Solution  
Collection Date NA  
Received Date NA  
Extraction Date NA  
Extraction Batch ENV 1635  
Date Acquired 04/13/07  
Method PAH-2002  
Sample Volume (mL) 1   

 
Target Compounds Conc. (ng/ml) Q RPD LCS -15% +15%

 (%) Certified Conc. Conc. Conc.
 Conc. (ng/ml) Conc. (ng/ml) Conc. (ng/ml)

Naphthalene 247  -2.2 253 215 290
C1-Naphthalenes NA  
C2-Naphthalenes NA  
C3-Naphthalenes NA  
C4-Naphthalenes NA
Benzothiophene 241 -3.9 251 213 288
C1-Benzothiophenes NA
C2-Benzothiophenes NA  
C3-Benzothiophenes NA  
Biphenyl 256 2.2 250 213 288
Acenaphthylene 255 1.9 250 213 288
Acenaphthene 247 -1.4 251 213 288
Dibenzofuran 247
Fluorene 253  1.0 251 213 288
C1-Fluorenes NA
C2-Fluorenes NA
C3-Fluorenes NA
Carbazole 259  3.4 250 213 288
Anthracene 258 3.0 250 213 288
Phenanthrene 253 1.0 251 213 288
C1-Phenanthrene/Anthracenes NA
C2-Phenanthrene/Anthracenes NA   
C3-Phenanthrene/Anthracenes NA  
C4-Phenanthrene/Anthracenes NA
Dibenzothiophene 257 2.6 250 213 288
C1-Dibenzothiophenes NA  
C2-Dibenzothiophenes NA  
C3-Dibenzothiophenes NA
Fluoranthene 239 -4.7 251 213 288
Pyrene 251 0.2 251 213 288
C1-Fluoranthenes/Pyrenes NA
C2-Fluoranthenes/Pyrenes NA  
C3-Fluoranthenes/Pyrenes NA  
Naphthobenzothiophene 260  4.0 250 212 287
C1-Naphthobenzothiophenes NA   
C2-Naphthobenzothiophenes NA   
C3-Naphthobenzothiophenes NA  
Benz(a)anthracene 269  7.1 251 213 288
Chrysene 260  3.7 251 213 288
C1-Chrysenes NA   
C2-Chrysenes NA  
C3-Chrysenes NA   
C4-Chrysenes NA  
Benzo(b)fluoranthene 237  -5.5 250 213 288
Benzo(k)fluoranthene 239  -4.7 251 213 288
Benzo(e)pyrene 220  -13.0 251 213 288
Benzo(a)pyrene 242  -3.4 250 213 288
Perylene 235  -6.4 250 213 288
Indeno(1,2,3-c,d)pyrene 265  5.6 251 213 288
Dibenzo(a,h)anthracene 269  7.2 250 213 288
Benzo(g,h,i)perylene 241  -3.9 250 213 288

Individual Alkyl Isomers and Hopanes

2-Methylnaphthalene 253  0.9 251 213 288
1-Methylnaphthalene 242  -3.5 251 213 288
2,6-Dimethylnaphthalene 252  0.6 251 213 288
1,6,7-Trimethylnaphthalene 258  3.0 250 213 288
1-Methylphenanthrene 261  4.1 251 213 288
C29-Hopane NA
18a-Oleanane NA
C30-Hopane 234  -6.6 250 213 288

Surrogate (Su) Su Recovery (%)

Naphthalene-d8 97
Acenaphthene-d10 100
Phenanthrene-d10 94
Chrysene-d12 108
Perylene-d12 92

Qualifiers (Q):  J=Below the MDL, U=Not detected, B=In procedural blank > 3x MDL, I=Interference, D=Diluted value, NA=Not Applicable, *=Outside QA limits, refer to narrative
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B&B Laboratories 
Project J03318
Report 07-1857

GeoInsight, Inc.
Buzzards Bay Oil Spill Project

Total Petroleum Hydrocarbon Data
Client Submitted Samples

Client Project #3871-002

Sample Name ETX7207.D
Client Name WIF-02-32707
Matrix Oiled Rock
Collection Date 03/27/07
Received Date 04/12/07
Extraction Date 04/12/07
Extraction Batch ENV 1635
Date Acquired 04/13/07
Method ALI_COMP.M
Sample Weight (mg) 17.7
Dilution NA

Target Compounds Su Corrected Q
Conc (µg/mg)

Total Petroleum Hydrocarbons 266
Total Resolved Hydrocarbons 69
Unresolved Complex Mixture 197

Surrogate (Su) Su Recovery (%)

n-dodecane-d26 102  
n-eicosane-d42 92  
n-triacontane-d62 91  

Qualifiers (Q):  J=Below the MDL, U=Not detected, B=In procedura
If n-eicosane-d42 (surrogate) recovery is above 100%, TPH and a
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B&B Laboratories 
Project J03318
Report 07-1857

GeoInsight, Inc.
Buzzards Bay Oil Spill Project

Total Petroleum Hydrocarbon Data
Client Submitted Samples

Client Project #3871-002

ral blank > 3x MDL, I=Interference, D=Diluted value, NA=Not applicable, *=Outside QA limits, refer to narrative
aliphatic values are surrogate corrected to 100%.
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B&B Laboratories 
Project J03318
Report 07-1857

GeoInsight, Inc.
Buzzards Bay Oil Spill Project

Total Petroleum Hydrocarbon Data
Lab Control Standard Report

Client Project #3871-002

Sample Name GC10846B.D
Client Name AL-WKDIESEL-1000-005
Matrix Solution
Collection Date NA
Received Date NA
Extraction Date NA
Extraction Batch EOM 1635
Date Acquired 04/13/07
Method ALI_COMP.M
Sample Volume (mL) 1.0
Dilution NA

Target Compounds Su Corrected Q RPD B&B Average -15% +15%
Conc (µg/mL) (%) Conc (µg/mL) Conc (µg/mL) Conc (µg/mL)

Total Petroleum Hydrocarbons 101 0.5 100 85 115

Surrogate (Su) Su Recovery (%)

n-dodecane-d26 94
n-eicosane-d42 99
n-triacontane-d62 98

Qualifiers (Q):  J=Below the MDL, U=Not detected, B=In procedural blank > 3x MDL, I=Interference, D=Diluted value, NA=Not applicable, *=Outside QA limits, refer to narrative
If n-eicosane-d42 (surrogate) recovery is above 100%, TPH values are surrogate corrected to 100%.
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Groundwater Analytical, Inc.
P.O. Box 1200

228 Main Street
Buzzards Bay, MA 02532

Telephone (508) 759-4441
FAX (508) 759-4475

www.groundwateranalytical.com
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I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
inquiry of those responsible for obtaining the information, the material contained in this
analytical report is, to the best of my knowledge and belief, accurate and complete.
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��*,)+--+- ����� �&  #01# *.
��24+22+. ���(�7�8��������� --  #01# *.
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I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
inquiry of those responsible for obtaining the information, the material contained in this
analytical report is, to the best of my knowledge and belief, accurate and complete.
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� �+�--�����+�66�&�������/������������#����������� �����������������#������������������������9

7��7�	����#:#���#��

�������)		��;  

� � ���*		��;(�

� � +��*		�+;2)
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&���������� ����������	
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$������	 ��� ����������	 %

��"�.����� ����������������� �	���������	� .	��� /���� 0�1	����+�&����

��&'()*(+ ,���������� �!�  -./- ')
��&'(01(2 )(
���������������� �!�  -./- ')
��)*3(&2(3 $������������� �!�  -./- ')
��3+(+)(& $����������� �!�  -./- ')
��32(1+(1 �� ���� �!�  -./- ')
��30(*'(3 ����������� �!�  -./- ')
��')*(')(1 $�������� �!�  -./- ')
��)*2(44(* �� �������� �!�  -./- ')
��')&(**(* ����� �!�  -./- ')
��02(00(+ ���%�5�6��������� �!�  -./- ')
��)'3(*'(& ������� �!�  -./- ')
��)*0(&&() ���%�5�67� �������� �!�  -./- ')
��)*1(*3(& ���%�5867� �������� �!�  -./- ')
��0*(+)(3 ���%�5�6����� �!�  -./- ')
��'&+(+&(0 ������5'9)9+(�9�6����� �!�  -./- ')
��0+(1*(+ �����%�5�9�6��������� �!�  -./- ')
��'&'()4() ���%�5-9�9�6������� �!�  -./- ')

��2��"���	+�����	�1	��
 "1�3�
� �������
 0��	4��� 2��&�����

�������� :������� +9+** )9+** � ; 4*�(�'4*�;

����	
�0��������5 :����
�������7��#��� ����-�������<����9�=��#�$9��<(3429�:����#������9�=����������>'&&2?@


����������7������� ����7����������������������-�>��
?��������������A������������1@0@0��7�����������@


������������������7����������� ��������7����������������� �-��������� ���������������

������������������������������������������@��
������������������7����������� ��������7����������������� �-��������� ���������������������������������������������������������@��
������������������7����������� ��������7����������������� �-��������� ���������������A��������
$��#��
������7��������������������7�#���������������� ��B���������@

�������������������7��������#�$�
������+042@�!�� ����������������������A��-��������@

0�1	���.	����	��5 �!� ����������������������9��7����9��������A�������-�������7���������@��!������-����������������A����������������������������

��������C ����7���� ����� ���������������������-�����������@��!������-�������������� �����7�����������%��������� ����@

%�#��#����-5��

�%#�%#�����%5�'

�67

%%-(�#�%

%�#�%#���%%5-�

%�#�(#���%(5*�

��#�%��8

7�99��
��7���:���"1���!-�%#���#%(
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������	 %�&&����	%��	'$�	#($���)*+,�����,- ��������	 ,��	�.	�����	�����

������	 ������$/��0	��� ����������	 ����

�����������	 ,,)+-*�� �����������	 ����+,1��

�������	 ���� �������	 ���2	�/$����	-*2�

!�������	 �������"��#��	 ,!	/

$�������	 ������%�� ��	 ,	�.

&����'���(&�)	 *�������	 +)

&����'���(&!)	 ,

&������	 3�� ,

��	4��/�� ����������$�� 5���� 6�$�� 4�(���$�/	.$�$�
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0 �!� �#12# 3-

��+�-,�����+�45�&���������/����������
0 �!� �#12# 3-

��+�--�����+�66�&�������/���������
�0�� �!� �#12# 3-

�7���� ������+�--�����+�66�&�������/����������
0 �!� �#12# 3-

	7�	#����/���	���(���� #($8��	 �������� 4���9��� 7�	.$�$��

��������������	 ��8��������+6+�� ���������� 495 39: ,,� % 3:�+�-3:�*

�������������������6+��������������� 495 49, ,�2 % 3:�+�-3:�*

��$��������	 ��8��������+�����+���������� 495 695 +� % 3:�+�-3:�*

������������������������ +8������� 495 49; 2* % 3:�+�-3:�*

��-9��"��������&1�������� ����< ������������������=����>��? @��

��69��"���������=������1��������������������=�������< �����&1�������� �����������? @��

��49��"���������#��=����������=���������������������������A���������=���������������--949-9-? B�

��
���������+���=����������������������������������������>������������������A���������������������#���������������������������< �����

�������������9��!��������=��������������� ����'���������������������#���#���������������������9��8��������������#�����������A�����������������

������< ������������������������������������=���������������9

������	4�:������; 
������=��������������������=�$���������������� ��/���������A�
&��$��(!��������-9-A�6::3)9��

�������������������=������������>���������������������������������������< �9��!�� ����������������������>��#��������9

4�(���	5����$���; �!� ����������������������A��=����A��������>�������#�������=���������9��!������#����������������>����������������������������

��������< ����=���� ����� ���������������������#�����������9��!������#�������������� �����=�����������'��������� ����9

0 /�����������#����������� �������������������=������ �#���(�)����1��������������������� ���#�����������#�9

� �+�--�����+�66�&�������/������������#����������� �����������������#������������������������9
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,���,��+		,,;1!

,���-��+		,-;!*
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&������������ ����������	

&���������� ����������	
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��&'()*(+ ,���������� �!�  -./- '0
��&'(12(3 )(
���������������� �!�  -./- '0
��)*4(&3(4 $������������� �!�  -./- '0
��4+(+)(& $����������� �!�  -./- '0
��43(2+(2 �� ���� �!�  -./- '0
��41(*'(4 ����������� �!�  -./- '0
��')*(')(2 $�������� �!�  -./- '0
��)*3(00(* �� �������� �!�  -./- '0
��')&(**(* ����� �!�  -./- '0
��13(11(+ ���%�5�6��������� �!�  -./- '0
��)'4(*'(& ������� �!�  -./- '0
��)*1(&&() ���%�5�67� �������� �!�  -./- '0
��)*2(*4(& ���%�5867� �������� �!�  -./- '0
��1*(+)(4 ���%�5�6����� �!�  -./- '0
��'&+(+&(1 ������5'9)9+(�9�6����� �!�  -./- '0
��1+(2*(+ �����%�5�9�6��������� �!�  -./- '0
��'&'()0() ���%�5-9�9�6������� �!�  -./- '0

��2��"���	+�����	�1	��
 "1�3�
� �������
 0��	4��� 2��&�����

�������� :������� +93** )91** � ; 0*�(�'0*�;

����	
�0��������5 :����
�������7��#��� ����-�������<����9�=��#�$9��<(4039�:����#������9�=����������>'&&3?@


����������7������� ����7����������������������-�>��
?��������������A������������2@1@1��7�����������@


������������������7����������� ��������7����������������� �-��������� ���������������

������������������������������������������@��
������������������7����������� ��������7����������������� �-��������� ���������������������������������������������������������@��
������������������7����������� ��������7����������������� �-��������� ���������������A��������
$��#��
������7��������������������7�#���������������� ��B���������@

�������������������7��������#�$�
������+103@�!�� ����������������������A��-��������@

0�1	���.	����	��5 �!� ����������������������9��7����9��������A�������-�������7���������@��!������-����������������A����������������������������

��������C ����7���� ����� ���������������������-�����������@��!������-�������������� �����7�����������%��������� ����@
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�67

%%-(�#��

%�#�%#���%%5'*

%�#�(#���%(5*�
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��	3��-�� ����������"�� 4���� 5�"�� 3�&���"�-	,"�"�
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0 �!� �#12# 33
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0 �!� �#12# 33
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�0�� �!� �#12# 33
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��������������	 ��7��������+5+�� ���������� 389 385 )�( % :9�+�-:9�*

�������������������5+��������������� 389 38- )�+ % :9�+�-:9�*

��$��������	 ��7��������+�����+���������� 389 585 (0 % :9�+�-:9�*

������������������������ +7������� 389 58. 10 % :9�+�-:9�*

��-8��"��������&1�������� ����; ������������������<����=��> ?��

��58��"���������<������1��������������������<�������; �����&1�������� �����������> ?��

��38��"���������#��<����������<���������������������������@���������<���������������--838-8-> A�

��
���������+���<����������������������������������������=������������������@���������������������#���������������������������; �����

�������������8��!��������<��������������� ����'���������������������#���#���������������������8��7��������������#�����������@�����������������

������; ������������������������������������<���������������8

������	3�9������: 
������<��������������������<�$���������������� ��/���������@�
&��$��(!��������-8-@�599:)8��

�������������������<������������=���������������������������������������; �8��!�� ����������������������=��#��������8

3�&���	4����"���: �!� ����������������������@��<����@��������=�������#�������<���������8��!������#����������������=����������������������������

��������; ����<���� ����� ���������������������#�����������8��!������#�������������� �����<�����������'��������� ����8

0 /�����������#����������� �������������������<������ �#���(�)����1��������������������� ���#�����������#�8

� �+�--�����+�55�&�������/������������#����������� �����������������#������������������������8
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��&'()*(+ ,���������� �!�  -./- ''
��&'(01(2 )(
���������������� �!�  -./- ''
��)*3(&2(3 $������������� �!�  -./- ''
��3+(+)(& $����������� �!�  -./- ''
��32(1+(1 �� ���� �!�  -./- ''
��30(*'(3 ����������� �!�  -./- ''
��')*(')(1 $�������� �!�  -./- ''
��)*2(44(* �� �������� �!�  -./- ''
��')&(**(* ����� �!�  -./- ''
��02(00(+ ���%�5�6��������� �!�  -./- ''
��)'3(*'(& ������� �!�  -./- ''
��)*0(&&() ���%�5�67� �������� �!�  -./- ''
��)*1(*3(& ���%�5867� �������� �!�  -./- ''
��0*(+)(3 ���%�5�6����� �!�  -./- ''
��'&+(+&(0 ������5'9)9+(�9�6����� �!�  -./- ''
��0+(1*(+ �����%�5�9�6��������� �!�  -./- ''
��'&'()4() ���%�5-9�9�6������� �!�  -./- ''
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 "0�2�
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 /��	3��� 1��&�����
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������������������7����������� ��������7����������������� �-��������� ���������������A��������
$��#��
������7��������������������7�#���������������� ��B���������@
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1.  Trench excavation in cobble beach area – September 10, 2007. 

 
2.  Trench excavation in cobble beach area – September 10, 2007. 
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3.  Trench excavation in cobble beach area – September 10, 2007. 
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4.  Sheen on water surface in trench (cobble beach area) – September 10, 2007. 

 

 
5.  Oil particles (“flecks”) floating on water surface in trench (cobble beach area) – September 12, 
2007. 
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6.  Oiled sediment and tarball in test pit near channel and fringing marsh – September 13, 2007. 

 

 
7.  Cleanup activities in Area #1 – October 25, 2007. 
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8.  Oiled snare encountered in Test Pit #1 – October 25, 2007. 

 

 
9.  Sheen on water surface in Test Pit #1 – October 25, 2007. 
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10.  Preparing waste packs for storage – October 25, 2007. 

 

 
11.  Cobble replacement – November 5, 2007. 
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12.  Sand replacement – November 5, 2007. 

 

 
13.  Trench excavation – December 7, 2007. 
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14.  Oiled cobble – December 7, 2007. 


























