Tesoro Hawair Cerporation

7 shop Street Sute 270
January 14, 1999 D§E&22%|ts 2790
=cnolulu, Hawar 96842-0001
08 547 3171
308 547 3145 Fax

HAND DELIVERED

Mr. Don Palawski

U.S. Fish and Wildlife Service
Pacific Islands Ecoregion

300 Ala Moana Boulevard, Room 3-122
Honolulu, Hawaii 926850

Dear Don:

Attached for your information is a copy of the draft data analysis
from Arthur D. Little, Inc. for the feather samples taken at Laysan
Island and Marine Corps Base Hawaii (Mokapu). The sample labeled
“Item 5” 1s a feather sample from Laysan Island. I will forward you a
copy of the final report when it 1s completed.

Very truly yours,

R. Chris Jansen
Manager
Environmental Compliance

RCJ:ds
Attachment
cc: Ms. Judy Nedoff, Entrix, Inc.
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DA;’T‘ {'} g«- ; Envirenmental

AN Monitoring and Analysls Unit
Arthur D. Little, Inc.
Acorn Park
Cambridge, Massachusstts
02140-2380 USA

Direct Number (1) 317.498.5387

Maln Numbar (1) 317,488 3000
Fax (1) 817.493.7296

Fax Transmittal

To: Chris Jansen Company:  Tesoro, Hawaii
Date: January 12, 1999 Fax Number: 8U8-547-3689
_From: John S. Brown Location:  13W/311
Total numbar of pages (Including cover): 32
Chris:

Attached are Draft data for the feather samples analyzed by Arthur D. Little, Inc.
as part of the Tesoro No. 6 fuel oil spill project. These Draft data include data
tables for saturated hydrocarbons (including GC/FID chromatograms), PAH, and
steranes and triterpanes (including GC/MS extracted ion chromatograms).

A preliminary evaluation of these feather data versus the Tessoro scurce oil

indicate the following:

¢ Only cne to the feather samples (liem 5) is contamirated with a measurable
pattern and/or distribution of petroleum hydrocarbons {i.e., SHC & PAH)

* The ltem 5 hydrocarbons likely represent a severely weathered/degraded mid --
heavy range petroleum product (see GC/FID chromatogram)

® A comparnson of the Item S feather data to the Tesoro spilled oil indicaes that
the spilled Tasaro No. 6 fuel cil (SPM Hosz 001) :s not the source of
petroleumn hydrocarbons found or. the Item S feather sample: Note the
differences in the sterane and triterpane chromatograms, i.e , the presence of
oleanane (1'18 ) in the fearher and che difference in the Ts/Tm ratio (T11/T12).

Please call me at 617-498-5387 if vou require additional information concerning
these samples.

Regards,

/%g%@\
John S. Brown

Confidentiality Notice
This tacsimils tiansmissiun and the accor panying accuments a:2 Intended 21ly for the use G the racis.ent ramea
above. If you are not the intendoed rocipient, you are hereby notified that any cisciosure, scpyng, distribution, of
the taking of any action In raliance cn, the coments =f this facsimile .s stricily piohibted. If yoL have recaived this
facsimile in arror, pisase notity 13 Immiediately by telepncrs to arange for the return of the document at cur
expense.

D Please cali to confirm:

m Call if there Is a problsm:; (1Y 617 4955387

30 U X ena Unit3 1 N\ Tegors Hawa [ TARIN-1-12-Riinx e 1/12.99



Arthur D, Little

Envircnmenta! Monitoring and Analysis Uit

Project Title : Yesoro - Feathers
Cata Package: 1512

Data Table: PAH - Main - Surogate Corrected

Fleld 1D

tabiD

Lab Batch

Flie

Sample Typa
Weight Basls
Matrix

Sample Size
Associated Blank
Fleld Date
Extract Date
Analysis Dats
Min Reporting Lirmit
Units

Napithalene

C1-Naphthalenes
C2-Naphthalones
Cl-Naphthaienes
Cd-Naphthaienes
Acenaphthyiene
Acenaphthene

Bipheny!

Fluorene

C1-Flucrenes

C2-Flucrenes

C3-Flucrenes

Anthracene

Phenanthrene
Ci-Pheranthrenas/anthracenes
C2-Phenanthrenes/anthracenes
Ci-Phenanthrenes/anthracenes
Ca-Phenanthrenes/anthracenas
Dibenzothiophens
C1-Dibenxothliophenes
C2-Dibenzathiophenes
C3-Dibenzothlophanes
Fluoranthens

Pyrene
Ci-Flucranthenes/pyrenea
C2-Fluoranthenesipyrenas
C3-Fluoranthenes/pyrencs
Benzo{a]anthracene

Chrysene

C1-Chrysenes

C2Chrysenes

C3-Chrysenes

CidChrysenes
Benzo[bjfluoranthane
Benzolkfluoranthens
Benzo{ojpyrene
Benzo(alpyrene

Perylene
indena{1,2.3,c.dlpyrene
Dbenzofa,hjanthracene

Benzojg.h,|perylene
Total PAH

Yed8-Naphthalene
%d10-Acenaphthene
*%d10-Phenanthrene
%d12-8Benzola]pycene

k. T¥30r0,1-3723.1/11/99

6000
6100
ND
ND
ND
4000
6700
ND

ND
ND
5200

5700
7400
7300
6100
5100

120000

93
88

93

DRAFT

North Siope Crude
8N14

B0247

DZ8837.0

ac

GiL

OiL

5mg

NA

NA

NA
01/08/99
5

mg/Kg

770
1800
2400

1200

220

g5
250
380
380

230
680
760

420
249
510
850
850

n
ag
160
180
81
83
71

14

15
35
15009

101
100

87
13

Page 1 of 4

E

66

ND
ND
ND

ftem S
9804804
80247
DZ5836.0
SAMP
(¢]8

FEATHER

4.05 mg

ay-s.srr8

10/04/08
11/16/38
01/05/39
62
mg/Kg

16
110
180
130
ND
ND
ND
16
ND
3.4 4
3¢

8.5
13

83
100
45
274
ND

ND
ND
ND
174
210
1000

109
105
103
115

ftem 4

39D4903
80247
D25830.D0

0.16
BY-S-57PB
18/27/98
11/18/98
01/05/98
1840

my/Kg

103
101

99
113

mg

66658686665

pd
W

65635588688668666066666666686586

&

1812pah.xis: Main



Arthur D. Little
Environmsntal Monitoring and Anatysis Unit

Project Titla : Teacro - Feathers
Data Package: 1512

Oata Table: PAH - Main - Surrogate Corrected

Flald ID

Lab 1D

Lab Batch

Flle

Sample Type
Weight Basis
Matrix

Sampie Size
Associsted Blank
Fieid Date
Extract Date
Analysis Date
Min Reporting Limit
Units

Naphthaiene
C1-Naphthatenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthaienes
Acenaphthytene
Acenaphthene

Blphenyl

Fluorene

Ci-Flucrenss
C2-Fiuarenas
C3-Fluorenes

Anthracene

Phenanthrena
Cl-Phenanthrenes/amnracanes
C2-Phenanthrenss/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthracenes
Dibenzathiophene
C1-Dibenzothiophenes
Ca2-Dibenzcthiophenes
C3-Dibenzothiophenes
Fluoranthene

Pyrene
C1-Fluoranthenes/pyrenas
C2-Fluoranthenss/pyrenes
C3-Fiuoranthenes/pyrenes
Benzo{ajanthracene
Chrysene

Ci-Chryuenes
C2-Chrysenas
C3-Cihvysenas
C4-Chvrysenes
Benzofb]fiuocanthene
Benzofiifluorarthens
Benzofe]pyrene
Benxo{a]pyrene

Perylens
Indenof1,2,3,-c,dlpyrene
Dibenzo[ahjanthracene
Benzofg,h,/perylene

Tatal PAH

%d8-Naphthais«e
*%d10-Acenaphthene
%d10-Phenanthrene
%d12-Benzc(a]pyrene

ki.Tesc:0.1-3723.1/11/99

OA 1010-1
9803503
80247
DZ5840.0
SAMP
olit
FEATHER
38mg
aY-s-87P8
10/10/98
1110/98
01/08/99
8.8
mg/Kg

107

DRAFT

OA 1010-2
S803304
B0247
D0Z5841.0
SAMP
olL
FEATHER
1.43 mg
B8Y-S.57P8
10/10/98
111698
01/05/99
i
my/Kg

274
244

12

83
g2

1C8

Page 20t 4
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Arthur D. Littie
Environmental Monitoring and Analysis Unit

Project Title : Tesoro - Feathers
Data Package: 1512

Data Table: PAH - IRM - Surrogate Corrected

Fleid ID

Lab ID

Lab Batch
Flie

Sample Type
Welght Basis
Matrix
Sample Size
Assoclated Blank
Field Date
Extract Date
Amlysis Date

Min Reporting Limit
Units

Naphthalene
C1-Naphthalenes
C2-Naphthaienes
C3-Naphthaienes
C4-Naphthaienes
Acsnaphthylene
Acenaphthene
Biphenyl
.Fluorene
C1-Fiuorenes
C2-Fluorenes
C3Fiuorenes
Anthracene
Phenanthrene
Ct-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
Cl-Phenanthrenes/anthracenes
Cé-Phenanthrenes/anthracenes
Dibenzothiophene
C1-Dibenzothlophenas
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fluoranthene
Pyrens
Ct-Flucranthenes/pyrenas
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenes
Benzo{alanthracene
Chrysene
Ci1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo{b]flucranthene
Benzo{kfiuoranthene
Benzo{e]pyrene
Benzo[a]pyrene
Perylene
Indena(1,2,3,<,dlpyrene
Dibenzo{a,hjanthracene
Benzofg,h,i]perylens

%d8-Naphthalene
%d10-Acenaphthans
%d10-Fhenanthrene
‘%d12-Benzofalpyrene

kik.Tesoru.1-3723.1/11/99

5200
580C
§70C
7400
7300
610C
510C
S20¢

6880

7280
7000
1270

7820
7010

5910
5880

3590
7030

8570
5620
8790
7120
6290
5180
5280

DRAFT

%0 Q

4.2

-0.8
-5.2

28
7.8

6.1
0.1

1.5
3.8

11
-4.7

-1
0.54
1.4

25
-3

-1.5

-1.7
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Arthur D. Little

Environmental Manitoring and Anslysis Unit

Project Title : Tasoro - Feathers
Data Package: 1512

Data Table: PAH - NSC - Surrogate Corr

Field ID

Lab 10

Lab Batch
File

Sample Type
Weight Basis
Matrix
Sample Slze
Assoclated Biank
Flald Date
Extract Date
Analysls Date

Min Reporting Limit
Units

Naphthaiene
Ci-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylens
Acenaphthene

Blphenyl

Fluorene

Ci-Fluorenss
C2-Fluorsnes
C3-Fluorenes

Anthracene

Phenanthrene
Ct-Phenanthrenes/anthracenes
C2-Phenanthrenes/anthracenes
C3-Phenanthrenes/anthracenes
C4-Phenanthrenes/anthrcenes
Dibenzothiophene

C14 't - ~zothiophenes
C2-Dibenzcthlophenes
C3-Dibenzothlophenes
Fluoranthene

Pyrene
C1-Fluoranthenes/pyrenas
C2-Fluoranthenes/pyrenes
C3-Fluoranthenes/pyrenaes
Benzo{ajanthracene
Chrysene

C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzofb}fiuoranthens
Benzo{K]flucranthane
Benzo{e]pyrene
Benzofa]pyrene

Parylene
Indeno(1,2,3,<.d]pyrene
Dibenzo{a,hjanthracene
Benzo{g.h,{]perylene

%d&-Naphthalene
%d10-Acsnaphthene
%d10-Phenanthrene
%d12-Benzo{a]pyrens

kk.Tasoro.1-3723.1/11/3¢

North Siope Crude
BN14
B0247
DZ5837.D
Qc
olL
ol

§myg
NA
NA
NA
01/05/99
5
mg/Kg

770 E
1800
2400
200
1200

ND
ND

74 J
ND
14
NO
ND
ND
1.5J
3.5

101
100

97
113

T

750
1700
2400
2000
1200

220

B4
240
350
400

260
600
740
540
330
240
500
740

660 -

14
83
150
172

43
84
110
892
75
6.6

12

DRAFT

-21
72
6.7
5.8

-10
-3.6
-10
11
76

17
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Environmental Monitoring and Analysis

Arthur D. Little

Analyte Profile Histogram
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Environmental Monitoring and Analysis

Arthur D. Little

DRAFT
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Environmental Monitoring and Analysis

Item S FEATHER"

a
Y

Analyte Profile Histogram
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DRAFT
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Environmental Monitoring and Analysis

Arthur D. Little

—

Analyte Profile Histogram
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Environmental Monitoring and Analysis

Arthur D. Little

Analyte Profile Histogram
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Arthur D. Little
Environmental Monitoring and Analysis Unit

Project Title : Tesoro - Faathars DRAFT
Data Package: 1512 )

Data Table: 8/T - Muin - Surrogate Correctad

Fieid ID NSC QA 1010-1 OA 1010-2 {tam 4
Lab iD BKS1 96D3502 9803504 9304903
Lab Batch ' B0247 B0247 B0247 B0247
Flle 025813.0 pz5821.D DZ5828.0 0Z5826.D
Sampie Type Qc SAMP SAMP SAMP
Welght Basls QiL olL OlL QIL
Matrix oiL FEATHER FEATHER FEATHER
Sample Size 5.04 mg 38 mg 296 mg 06.16 mg
Associnted Blank NA BY-S-87PB BY-S-57PB 8Y-£-57P8
Fleid Date NA 10/10/98 10/10/98 09/27188
Extract Date NA 1118/98 11116/98 12/02/98
Analysis Date 01/03/99 01/04/9% 01/04/99 01/04/88
Min Reporting Limit s 8.6 a4 160
Units . mgikg mg/Kg mg/Kg mg'Kg
T4-C23Diterpane a3 NO ND 22¢
S4-Diachalentane ‘ 39 ND ND ND
S8-Diacholestane : 26 ND ND ND
T-C20Tricyclictritarpane 16 ND ND ND
T10-C29Tricyciictriterpane 14 NO ND ND
T11-Trisnochopane(TS) 19 25J 424 ND
T12-Trisnorhopane(TM) 24 N2 ND ND
S24.Mathylicholestane 38 ND ND ND
825-Ethyicholestans 59 ND ND ND
828-Ethyicholestana 40 ND ND ND
T18-Norhopane 74 ND ND ND
T18-Oleanane ND ND ND ND
T19-Hopane 104 NO ND ND
T21-Homohopane 47 ND ND ND
T22-Homohopane 32 ND ND ND
%3B(H)-Cholane 111 115 118 72

kk.Tesoro.1-3723.1/11/09 Pace 10of 3 151237 xis: Main



Arthur . Little

Environmental Monitoriing and Analysis Unit

Project Title : Tesoro - Feathers

Data Package: 1512

Oata Tabie: S/T - Maln - Sustogate Corrected

Flold 1D

Lab ID

Lab Batch

Flie

Sampie Tyge
Weight Basis
Matrix

Sample Size
Associated Blank
Fisid Date
Extract Dats
Anaiysls Date
Min Reporting Limit
Units

T4-C23Diterpane
S4-Diacholestane
S5-Diacholsstane
T$-C28Tricyclictriterpane
T10-C29Tricyciictritarpane
Ti1-Trisnorhopane(TS)
T12-Trisnorhopane(TH)
S24-Mothyicholestane
S25-Ethylcholestane
S28-Ethyicholestane
TiS-Norhopane
T18-Oleanane
T19-Hopane
T21-Homohopane
T22-Homohopans

%3$B(H)-Cholane

kk.Tasoro.1-3723.1,11/99

tem §
9804804
B0247
DZ5824.D0
SAMP
olL
FEATHER

4.05 mg
BY-S-5TPB
10/04/98
1202/98
Q104/99
8.2

DRAFT

Page 20f 3
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Arttur D. LitHe
Environmental Monitoring and Analysis Unit

Project Title : Tesorc - Feathers
Data Packagas: 1312
Data Tabio: S/T - NSC - Surrogate Corrected

Fleid 1D NSC

Lab (D BKa1

Lab Batch NA

Flie pZ5813.0

Sample Type Qe

Weight Basls DRY

Matrix NA

Sample Size 5.04 mg
Assoclated Blank NA

Fisid Date NA

Extract Date NA

Analysls Date 01/03/09

Min Reporting Limit 5

Units mg/Kg T
T4-C23Diterpane 33 48
S4.Diacholestans 39 50
83-Diacholestane 26 20
Te-C20Tricyclictriterpane 16 18
T40-C29Tricydlictriterpans 14 18
T11-Trisnorhopane(TS) 19 P+
T12-Trienorhopane(TM) 24 32
S24-Methyicholestane 38
S§28-Bthyicholestane 59 €3
$28-Ethyicholeatane 40 40
T15.Norhopane 74 06
T18-Oleanzne NO
Ti9-Hopans 104 128
T21Homohopane 47 &2
T22<4iomohopane 32 28
%S8(H)-Chotane 111

kK. Tasoro.1-3723 1/11/99

DRAFT

%D Q
-28
-10
-22
<27
-25
11
-23
«18

~11
~16

Page Jof 3
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