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1.0 INTRODUCTION 

On or about May 24, 1996, Marathon Pipe Line Company (Marathon) discovered a 

release of approximately 11,308 barrels of unleaded gasoline in the pipe line right-of-way 

adjacent to U.S. Highway 61 (Airline Highway) in St. James Parish approximately 3 

miles northeast of Gramercy, Louisiana. The release resulted from a ruptured Garyville­

to-Zachary 20-inch pipe line owned by Marathon. Two tributaries of Blind River in the 

vicinity of the gasoline release site served as conduits for the movement of an unknown 

quantity of the gasoline into the river (Figure 1). A cypress-tupelo gum swamp habitat 

(McElroy Swamp) surrounds the release site and borders Blind River (Figure 1). 

1.1 Purpose 

A sampling and analysis plan for mussels was developed after consultation with 

Louisiana Department of Wildlife and Fisheries (LDWF) personnel. The goals of the 

sampling plan were to determine if gasoline product had contaminated Blind River 

mussels and to obtain analytical data of known quality, thus assuring the scientific and 

legal defensibility of project data. This report summarizes the mussel sampling methods 

and analytical results from Blind River. 

2.0 METHODS 

A total of 28 mussels were collected on June 11-12, 1996 from six sample locations along 

approximately 11 miles of Blind River (Table 1). At least four different species of 

mussels were tentatively identified in the field as: the giant floater (Pyganodon grandis), 

flat floater (Anodonta suborbiculata), pimpleback (Ouadrula pustulosa), and southern 
r 
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maple leaf (Ouadrula apiculata). A minimum of three mussels were collected at each 

sample station (Table 1). However, only two mussels were found at the reference 

(background) site, station 2. Therefore, station 2N was established, and an additional 

specimen was collected there to pool with mussels from station 2. 

Figure l indicates the locations of the six mussel sampling stations. Station 1 was located 

downstream from the release site in the vicinity of the St. James Boat Club boat launch. 

Station 2 was located farther downstream, north ofl-10, in the vicinity of Bayou Fusi! and 

was considered representative of background. Station 2N was located north of station 2, 

approximately 1,000 feet south of river mile 8. Station 3, located between tributary #9 

and tributary #11, was on the fringe of the impact zone, based on the extent of the initial 

fish kill observed by LDWF personnel. Station 4 was located between the Kansas City 

Southern Railroad bridge and the vicinity of tributary #5, in the major impact zone. 

Station 5 was located upstream near the intersection of an access canal and Blind River. 

A small boat was used to facilitate locating the mussels. Mussels were collected by 

diving in deep water or by walking the muddy, sloping bottom in shallow water to locate 

specimens. Mussels occurred at depths of approximately 1.5 to 10 meters in Blind River. 

Individual mussels were not measured or weighed. Whole mussels were arbitrarily 

divided between Marathon Pipe Line Company and LDWF, with LDWF receiving the 

majority of even numbered mussels. The sample identification code for the sampling is 

listed in Table l. Each mussel was numbered by etching Roman numerals on its shell. 

The mussels were wrapped in aluminum foil (shiny side outward), individually placed 

into labeled Ziploc® plastic bags, and stored in a laboratory-supplied cooler packed with 

Tm::&Br'b%\Mar.idwm\m;wgna.Q:nm.-yUWi:ull\l~illc\MOCMuudSmrumryltq,tW1.lllte: 2 
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wet ice to chill the sample bags to approximately 4 °C. All samples were tracked 
,-

according to established chain-of-custody procedures and transported to the contract 

laboratory. The chain-of-custody forms are included as Attachment 1. 

American Analytical and Technical Services, Inc. (AATS) of Baton Rouge, Louisiana 

analyzed the mussel samples for semivolatile compounds. A modified U.S. EPA SW-846 

Method 8270 utilizing matrix solid phase dispersion (MSPD) was employed. Two grams 

of mussel tissue in a solvent-washed C18 media were sonicated, concentrated to 0.5 mL, 

and 5 uL of the concentrate were injected onto the Gas Chromatograph/Mass 
r 

Spectrometer (GC/MS). Method detection limits were 0.25 mg/kg*. Each analytical 
' 

sample represents an individual mussel. No composite samples were used. The 

remaining mussel tissues were archived in a freezer (to -20°C) at AATS. After tissue 

extraction, the shells were saved and returned to LDWF for final identification. 

The following quality assurance/quality control (QNQC) samples were collected for 

every 20 mussel samples: 

• matrix spike, 
L. 

,...... 

• matrix spike duplicate, 

• method blank, and 

• laboratory control sample. 

• mg/kg = parts per million (ppm) concentration. 
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The results reported in this summary are based on validated analytical data in accordance 

with U.S. EPA SW-846, 3rd Edition and National Functional Guidelines for Organic Data 

Review (USEPA, February 1994). Validation of analytical data was performed by Terra 

Consulting Group, Incorporated of Baton Rouge, Louisiana. 

3.0 RESULTS 

Table 2 summarizes the analytical results for the Blind River mussels by sampling 

station. No semivolatile gasoline components were detected in the mussels. Semivolatile 

compounds detected in mussels were phenol and several phthalate esters, 1.e., 

diethylphthalate, butylbenzylphthalate, and bis(2-ethylhexyl)phthalate. Phenol was 

detected in 2 of 28 mussels (0.26-0.27 mg/kg), both of which were collected at Station 1. 

Diethylphthalate was detected in 9 of 28 mussel samples (0.31-0.68 mg/kg) from Stations 

3, 4, and 5. Butylbenzylphthalate and bis(2-ethylhexyl)phthalate were detected once each 

at concentrations of 0.44 mg/kg at Station 5 and 2.4J** mg/kg at Station 3, respectively. 

Figure 1 shows the results of analyses for semivolatile gasoline components in the Blind 

River mussels. 

4.0 SUMMARY 

A total of 28 mussels were collected from approximately an 11 mile reach of Blind River. 

No semivolatile components of gasoline were detected in the mussels. The detected 

semivolatile compounds (phenol and phthalate esters) are not known components of 

Garyville regular unleaded gasoline. The phthalate esters are common laboratory 

•• J = estimated concentration. 
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contaminants (USEPA, Laboratory Data Validation Functional Guidelines for 

Evaluating Organic Analyses, 1988). 
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TABLEl 
Marathon Pipe Line Company 
Summary of Mussel Sampling 

Blind River, Louisiana 

Date Collected Site No. Mussel No. 
6/12/96 
6/12/96 
6/12/96 

I 
I 
1 

43 
45 
47 

6/12/96 
6/12/96 

1 
2 

49 
51 

6/12/96 2 
6/12/96 2N 
6/11/96 3 
6/11/96 3 
6/11/96 3 
6/11/96 3 
6/11/96 3 
6/11/96 3 
6/11/96 3 
6/11/96 4 
6/11/96 4 
6/11/96 4 
6/11/96 4 
6/11/96 4 
6/11/96 4 
6/11/96 4 
6/11/96 5 
6/11/96 5 
6/11/96 5 
6/11/96 5 
6/11/96 5 
6/11/96 5 
6/11/96 5 

53 
55 
29 
31 
33 
35 
37 
39 
41 
W3 
W4 
E6 
ES 

ElO 
El2 
E13 
15 
17 
19 
21 
23 
25 
27 

TcrmBR\6-25-96\Mnrathon\margr:un-Gr.uncn:yl.uu~\IMGaryvilk .. \Mo»cL'iuaun.uyTahlc.dnc 
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Table 2 
Marathon Pipe Line Company 

Airline Highway Release Mussel Samples 
Validated Results from AATS 

Analytical results are reported in ppm (mg/Kg) 

Site Location SITE1 

Sample Name 43 

Analysis Date 6/17/96 

Lab Sample Tvoe TAG 

Analvt11 Name2~~- ~· • ..•"i!iiil 

Phenol 0.25 U 

bis(2-Chloroethyl)elher 0.25 U 

2-Chloroohenol 0.25 U 

1,3-Dichlorobenzene 0.25 U 

1,4-Dichlorobenzene 0.25 U 

1,2-Dichlorobenzene 0.25 U 

2-Methylphenol 0.25 U 

2,2'-oxvbis(1-Chloropropanel 0.25 U 

4-Melhvlohenol 0.25 U 

N-Nitroso-di-n-propylamine 0.25 U 

Hexachloroethane 0.25U 

Nitrobenzene 0.25 U 

lsophorone 0.25 U 

2-Nitroohenol 0.25 U 

2,4-Dimelhvlohenol 0.25 U 

bis(2-Chloroelhoxvlmelhane 0.25 U 

2,4-Dichlorophenol 0.25 U 

1,2,4-Trichlorobenzene 0.25 U 

Naohthalene 0.25 U 

4-Chloroaniline 0.25 U 

Hexachlorobutadiene 0.25 U 

4-Chloro-3-melhvlohenol 0.25 U 

2-Methvlnaohthalene 0.25 U 

Hexachlorocvclopentadiene 0.25 U 

2,4,6-Trichloroohenol 0.25 U 

2,4,5-Trichloroohenol 0.25 U 

2-Chloronaohlhalene 0.25 U 

2-Nitroaniline 0.25 U 

Dimelhvlohthalate 0.25 U 

Acenaohthvlene 0.25 U 

2,6-Dinitrotoluene 0.25 U 

3-Nitroaniline 0.25 U 

SITE1 SITE1 SITE1 SITE2 

45 47 49 51BYU 

6/17/96 6/17/96 6/17/96 6/17/96 

TAG TAG TAG TAG 
~ .. ,1 ;-: -, •... i .. ::.!II - ~ Et» ••.i-;-;;• un 

0.26 0.27 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25U 0.25 U 0.25U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25U 0.25U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

SITE2 SITE2 

53BYU 55N 

6/17/96 6/17/96 

TAG TAG 

(ft-•- ·1v\ .•j .. 
0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25U 0.25U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

0.25 U 0.25 U 

SITE3 

41 

6/17/96 

TAG 

C\if;M#JfDI 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

U=Non-detected 
J=Estimated 

TRG=Site Sample, TRGRE=Re-extraclion/Re-analysis UJ=Non-detected, estimated 
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Table 2 
Marathon Pipe Line Company 

Airline Highway Release Mussel Samples 
Validated Results from AATS 

Analytical results are reported in ppm (mg/Kg) 

Site Location 

Sample Name 

Analysis Date 

Lab Sample Type 

Anatvte Name-·~-- ~ 

Acenaohthene 

SITE1 SITE1 SITE1 SITE1 SITE2 SITE2 SITE2 SITE3 

43 45 47 49 51BYU 53BYU 55N 41 

6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 

TRG 

~;.;;...,. • ..:.J 
0.25 U 

TRG 

l'.iliiiillilQIMI! 
TRG TRG TRG TRG TRG TRG 

~~i j .. ·-m,, ~:I ~~JI r,.: • •..t<"'·'li £i;.:·r,;.~ ,.J ..,.. -·- --~,...~ ---

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

2,4-Dinitrophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

4-Nitroohenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Dibenzofuran 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

2,4-Dinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Diethylphthalate 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.31 

4-Chlorophenvl-phenvlether 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Fluorene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

4-Nitroanlline 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

4,6-Dinitro-2-methvlphenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

N-Nitrosodiohenvlamine 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

4-Bromoohenvl-ohenvlether 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Hexachlorobenzene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Pentachloroohenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Phenanthrene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Anthracene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Di-n-butvlohthalate 1 U 1.7U 1.5U 0.95 U 1.1 U 1 U 1 U 2.1 U 

Fluoranthene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Pvrene 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 

Butvlbenzvlohthalate 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 

3,3'-Dichlorobenzidine 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 

Benzo(alanthracene 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 

Chrvsene 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 

bis(2-Elhvlhexvllohthalate 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 2.4J 

Di-n-octvlohthalate 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Benzo(blfluoranlhene 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Benzo(klfluoranlhene 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Benzo(alovrene 

lndeno(1,2,3-cdlovrene 

0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Dibenz(a,hlanlhracene 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Benzolo,h,iloervlene 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

U=Non-detected 
J=Estimated 

TRG=Site Sample, TRGRE=Re-extraction/Re-analysis UJ=Non-detected, estimated 



Location SITE3 SITEJ SITEJ SITEJ SITEJ 

Samplo Name 29 JI 37 39 

Dale 6/13196 6113/96 6/13/96 6/13/96 6113/96 6/13/96 

Lab Sample Type TRG TRG TRG TRG TRG TRG 

AniMii Naiiie~ii'd'r#ottiOOJ ~1if.ii5':.l' P~'.'i"tiw.--r.l ... ~. 1i~tllli.:.?c, " 
Phenol 025 U 025 U 0.25 U 0.25U 0.25 U 025 U 

b1s(2·Chloroe1hvl)eU1er 025 U 025 U 025 U 025 U 0.25 U 025 U 

2-Chlorochenol 0.25 U 0 25 IJ 025 ll 0.25 U 025 U 0.25 U 

1,3-0ichlorobenzene 0 25 U 0.25 U 0 .25 U 0.25 U 0.25 U 025 U 

1,4-0ichlorobenzene 0.25 U 0.25 U 025 U 025 U 0.25 U 025 U 

1.2-Dichlorobenzene 0.25 U 0.25 ll 0 25 ll 0 25 ll 0 .25 ll 0.25 IJ 

2·M81hylphenol 0.25 IJ 0 25 IJ 0.25 U 0.25 U 0 25 lJ 0.25 U 

2,2 '-oxybis( 1 ·Chloroorooan•) 0.25 U 0.25 U 0.25 U 025 U 02511 0 25 lJ 

4·Melhylphenol 025 U 025 U 025 U 0.25 U 025 U 025 U 

N•Nilroso•di·n-p,oovlamine 0.25 U 0.25 U 025 U 025 U 0.25 U 025 U 

Hew.achloroe1hane 0.25 U 0.25 U 0.25 U 025 U 0.25 U 0.25 U 

Nllrobanzene 025 U 0.25 U 0.25 U 0 .25 U 0.25 U 0.25 U 

lsoohorone 025 U 0 25 U 025 U 0.25 U 025 U 0.25 U 

2-Nitroohenol 0.25 U 0.25 U 0.25 U 025 U 0.25 U 025 U 

2,4-Dimelhylphenol 0.25 U 025 U 025 U 025 U 0.25 U 025 U 

bis(2·Chloroolho""lmalhane 0.25 U 0.25 U 025 U 025 U 0.25 U 025 U 

2 ,◄ ·Dichloroohenol 0.25 U 025 U 0.25 U 0.25 U 025 U 0.25 U 

1,2.4• Trichlorobenzena 0.25 U 0.25 U 0.25 U 0 .25 U 025 U 0 .25 U 

Naphlhalene 0.25 U 0 25 U 025 U 025 U 025 U 0 .25 U 

◄ ·Chloroaniline 0.25 U 0.25 U 025 U 025 U 0.25 U 025 U 

Hexachlorobuladiena 0.25 U 0.25 U 025 U 025 U 025 U 025 U 

4-Chloro-3-melhvlohenol 0.25 U 0.25 U 0.25 U 0.25 U 025 U 0.25 U 

' Melhvlnaohlhalene 025U 025 U 025 ll 025 U 025 U 025 U 

Haxachlorocvclooenladiene 025 U 0 25 U 025 U 025 U 0.25 U 025 U 

2,4,6• Trichlorophenol 0.25 U 0.25 U 025 U 025 U 025 U 025 U 

2.4.5-Trichlorophenol 0 25 U 0 25 U 0.25 U 0.25 U 025 U 025 U 

2-Chloronaohlhalena 0.25 U 0 25 U 0 25 IJ 0 .25 U 0.25 U 0.25 U 

2-Nilroanilina 0 25 IJ 025 U 0 25 lJ 0 .25 U 025 U 0.25 U 

Dlmelhvlohlhalale 0.25 U 0.25 U 025 U 0.25 U 025 U 025 U 

Acenavhlhvlene 0 25 U 0.25 U 0.25 U 0.25 U 0.25 U 025 U 

2,6-0tnitrotoluene 0 25 U 0 25 IJ 0.25 U 0.25 U 025 U 025 U 

3-N,lroaniline 0.25 U 0.25 U 0 .25 IJ 0 25 U 025 U 0.25 U 

Acenaphthene 0.25 U 025 U 0 25 IJ 0.25 IJ 025 U 0 25 IJ 

2,4 -0iniUophenol 0.25 U 025 U 025 U 0.25 U 0.25 U 025 U 

4•Nttrochenol 0.25 U 025 U 025 U 0 25 U 025 U 0.25 U 

O,benzoluran 0 25 IJ 0.25 U 025 U 0 25 lJ 0.25 U 025 U 

2,4 -0initrololuene 0.25 U 0.25 IJ 0.25 IJ 025 U 025 U 0 25 U 

Diethvlohthalale 0.25 U 067 0.25 U 062 068 025 U 

TRG=Site Sample, TRGRE=Re-extraction/Re-analysls 

Table 2 
Marathon Pipe Line Company 

Airline Highway Release Mussel Samples 
Validated Results from AATS 

Analytical results are reported in ppm (mg/Kg) 

SITE4 SITE4 SITE4 SITE4 SITE4 

E6 EB E10 E12 E13 

6/12/96 6/12196 6/12/96 6112/96 6/12/96 

TRG TRG TAG TRG TRG 

SITE4 

W3 

6/12/96 

TRG 

Y' .~ - l ..... ~:, &;. " •,"i, -~~ 
0.25 IJ 025 U 0.25 U 025 U 025 U 0.25U 

025 U 025 IJ 025 U 025 IJ 0 2511 025 U 

0 25 U 0.2511 0 2511 025 U 0.25 IJ 025 U 

0.25 U 0.25 U 025 U 0.25 U 025 U 0.25 U 

0.25 U 025 U 025 U 0 25 U 025 U 0 .25 U 

0 25 lJ 0.25 ll O 25 ll 0 25 lJ 0 2511 0 25 IJ 

0 25 IJ 0 25 IJ 025 U 0 25 IJ 0 25 IJ 0 25 lJ 

025 IJ 0 .25 II 02~ II 0.25 U 0 25 lJ 0 25 lJ 

0 2511 0 25 U 025 U 0 25 U 0 2511 025 U 

025 U 025 U 0 25 U 0.25 U 0.25 U 025 U 

025 U 025 U 025 U 0.25 lJ 025 U 025 U 

0.25 lJ 025 U 0 25 lJ 0.25 U 025 U 0.25 U 

0.25 U 025 U 025 U 0.25 U 0 25 IJ 0.25 lJ 

0.25 U 0.25 U 025 U 0 25 U 0.25 lJ 025 U 

0 25 U 025 U 0.25 U 0 25 U 025 U 025 U 

025 U 0.25 U 0 25 lJ 025U 0.25 U 025 U 

025 U 0.2511 025 U 025 U 0 25 U 0 2511 

025 U 0.25 U 025 U 025 U 025 U 025 U 

0.25 U 025 U 025 U 0.25 U 0 25 lJ 0.25 U 

0.25 U 0.25 U 0 25 lJ 025 U 0.25 U 0.25 U 

0.25 U 025 U 0.25 U 0 25 U 025 U 025 U 

0.25 U 025 U 0.25 U 0 25 U 0 25 U 025 U 

025 U 0.25 U 025 U 0.25 U 0 25 lJ 025 U 

0.25 lJ 025 U 0 2511 0 25 IJ 0 25 U 0.25 lJ 

0.25 IJ 025 U 0.25 U 025 U 0 25 U 0 2~ U 

025 U 0.25 U 0.25 U 0 25 U 0 25 U 025 U 

025 U 025 U 025 U 0.25 IJ 0 25 IJ 0.25 U 

0 25 U 0.25 IJ 0 25 U 0.25 U 025 U 0.25 U 

025 U 025 U 025 U 025 U 025 U 025 U 

0.25 U 025 U 025 U 025 lJ 0 25 ll 0 25 IJ 

025 U 025 U 025 U 0.25 U 0 25 U 0 25 U 

025 U 025 IJ 0 25 IJ 025 U 0 25 IJ 0 25 IJ 

025 U 025 U 025 U 0 25 IJ 0 25 IJ 025 U 

0 25 U 025 U 0 25 U 0.25 U 0 25 U 0.25 IJ 

025 U 0.25 U 025 U 025 U 025 U 0.25 U 

025 U 025 U 0.25 lJ 025 IJ 025 U 025 U 

0 25 IJ 025 U 025 U 0.25 lJ 025 U 025 U 

025 U 058 025 U 0.25 IJ 0.25 U 0.25 U 

SITE4 SITE5 SITES SITE5 

W4 15 17 19 

6/12/96 6/12/96 6/13/96 6/13/96 

TRG TAG TRG TRG 

~]Gf.'.,..:,,•.!.{ -~' ~.)~ ~ 
025 U 025 U 025 U 0 .25 U 

025 U 0.25 U 0.25 IJ 025 U 

0.25 U 025 U 025 U 025 U 

025 U 025 U 0.25 U 025 U 

025 U 0.25 U 025 U 025 U 

0 25 IJ 0.25 U 0.25 U 0 25 lJ 

025 U 0.25 U 025 U 0.25 IJ 

0.25 lJ 0.25 U 0 25 lJ 0.25 U 

025 U 0.25 U 0.25 U 025 U 

025 U 0.25 U 025 U 025 U 

0.25 U 0.25 U 025 U 0.25 U 

0.25 ll 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 025 U 

025 U 0.25 U 0 .25 U 0.25 U 

025 U 025 U 0.25 U 0.25 U 

025 U 025 U 025 U 025 U 

025 U 0.25 U 025 IJ 025 U 

0 .25 U 0.25 U 025 U 025 U 

025 U 0.25 U 025 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 

025 U 0.25 U 025 U 025 U 

0.25 U 025 U 025 U 0.25 U 

0.25 U 025 U 0.25 U 0.25 U 

0 .25 U 0.25 U 025 U 025 U 

025 U 0.25 U 025 IJ 025 U 

025 U 025 U 025 U 0.25 U 

025 U 0.25 U 025 U 025 U 

0.25 IJ 025 U 025 U 0.25 U 

025 U 025 U 025 U 0.25 U 

0 25 U 025 U O 25 IJ 025 U 

025 U 025 U 025 U 025 U 

0 25 U 025 U 0.25 U 025 U 

025 U 025 U 025 lJ 0 25 IJ 

025 U 025 U 025 U 025 U 

0.25 IJ 025 U 025 U 025 U 

025 U 0.25 U 0.25 U 025 U 

025 U 0.25 U 0.25 U 025 U 

0 25 lJ 0 .65 0 59 0.67 

SITE5 SITES SITE5 1:ITES 

21 23 25 27 

6/13/96 6/13/96 6/13/96 6/13/96 

TRG TAG TRG TRG 

~ -

0 .25 U 0.25 U 0 25 U 

0.25 IJ 025 U 0 25 IJ 

025 U 025 U 0.25 U 

025 U 025 U 025 U 

0.25 U 0.25 U 0.25 U 

0 .25 U 025 U 0 .25 U 

0 25 IJ 0.25 U 0.25 IJ 

025 U 0.25 U 025 U 

0.25 U 025 U 025 U 

025 U 0.25 U 025 U 

0.25 U O 25 ll 0.25 U 

0.25 U 0.25 U 025 U 

025 U 0.25 U 025 U 

025 U 0.25 U 0.25 U 

025 U 025 U 0.25 U 

025 U 0.25 U 025 U 

0.25 U 025 U 025 U 

025 U 0.25 U 0 25 U 

0.25 U 0.25 U 025 U 

0.25 U 0.25 U 025 U 

0.25 U 025 U 0.25 U 

025 U 0.25 U 025 U 

025 U 025 U 025 U 

0 25 IJ 0.25 U 0 25 IJ 

025 U 0.25 U 025 U 

025 U 0.25 U 025 U 

025 U 0.25 IJ 0 25 lJ 

025 U 025 U 0 2511 

0.25 lJ 025 U 025 U 

0.25 U 025 U 0.25 U 

0.25 U 0.25 U 025 U 

0.25 U 025 U 0.25 IJ 

025 U 025 U 025 U 

025 U 0 25 IJ 0 2511 

025 U 025 U 025 U 

0.25 U 0.25 U 025 U 

0.25 U 025 U 025 U 

025 U 0.25 U 0 .44 

U=Non-detected 
J=Estimated 

UJ=Non-detected, estimated 

0.25 U 

0 25 IJ 

0 25 IJ 

025 U 

0 25 U 

025 U 

025U 

0 25 lJ 

0.25 lJ 

0.25 U 

025 U 

0 25 U 

0 25 U 

0.25 U 

0 25 U 

025 IJ 

0 25 U 

0 25 U 

0.25 U 

0.25 lJ 

025 U 

025 U 

0.25 U 

0 25 IJ 

0 25 U 

0 25 IJ 

0 25 IJ 

0 25 lJ 

0 25 IJ 

0 25 U 

0 25 U 

0 25 U 

025 U 

0 25 IJ 

0.25 IJ 

025 U 

0 25 U 

0.25 U 



) 

Slla Locallon SITE3 SITC:3 SITE3 SITE3 SITE3 SITE3 

Sampla Nam• 29 31 33 35 37 39 

Analy1l1 Date 6113196 6113/96 6113196 6113/96 6113196 6/13/96 

Lab Sample Typa TRG TRG TRG TRG TRG TRG 

Anillm Niin.t.~ ~6t!t~";,l,lil 'ill,."Ill,~t;;I IW!!t~ ~ .. l~~~ ll';)Yctlt-ll!Ii \Sfil;;if.;"6( 

4·Chl010phenyl -phenvlelher 0.25U 0.25 U 0 .25 U 0.25U 025 U 025 U 

Fluorene 0.25 U 0.25 U 025 U 025 U 025 U 025 U 

4-Nilroaniline 0.25 U 025 U 0.25 U 0.25 U 0.25 U 025 U 

4,6·0inilro-2•melhv1Phenol 0.25 U 0.25 U 0 .25U 0.25 U 0.25 U 0 25 U 

N N1trosodiohenvlamine 0.25 U 0.25 U 0.25 lJ 0 .25 U 0.25U 025 U 

4-Bromoohenvl·Phenvlelher 0.25 U 0 25 lJ 025 U 0.25 U 0.25 U 0 25 U 

Uexachlorobenzene 0 .25 U 025U 0.25 U 0.25 U 0.25 U 0 25 U 

Pamlachlorophenol 025 U 025 U 0.25 U 0.25 U 0.25 U 025 ll 

Phananlhrene 0.25 ll 025 U 025 U 0.25 ll 0 25 ll 025 U 

Anlhracene 025 ll 0 .25 ll 0 .25 ll 0.25 ll 0 .25 U 025ll 

01·n•butvlllhlhalale 2.8 U 3.2 U 2.5 U 2.8 U 2.4 U 29U 

fluoranthene 0 .25 ll 0.25 U 0.25 U 0.25 U 0.25 U 025 U 

IPv,ene 0.25 U 0.25 U 0.25 U 025 U 0.25 U 0.25 U 

BuMbenzvlohlhalale 0 .25 U 0.25 U 0.25 U 0 .25 ll 0.25 U 0.25ll 

3,3'-0,chlorobenzidina 0.25 U 0.25 U 0.25 U 0 .25 U 0.25 U 025 U 

Benzo(a)anlhracene 0.25 U 025 U 0.25 U 0.25 U 0.25 U 0.25 U 

Chrvsene 0 .25 U 0.25 U 0.25 U 0.25 U 0 .25 U 025 U 

bis(2·ElhvlhexvllPhlhalale 0.96U 0.96 U 1.2 U 1.9 U 0 .92 U 1.4 U 

Di•n-oclVIPhlhalale 0.25 U 0.25 U 025 U 0 .25 U 0.25 U 025 U 

Benzo(b)fluoranlhene 0.25U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Benzo(k)fluoranlhene 0.25 U 0 .25 U 0 .25 U 0.25 U 0.25 U 0.25 U 

Benzofa)ov,ene 0.25 U 0.25U 0.25 U 0.25 U 0.25 U 0.25 U 

lndeno! 1.2.J•cdlovrene 0 .25 U 0 .25 U 0.25 U 025 U 0.25 U 025U 

Oibenzfa,hlanthracene 0.25 U 0.25 U 0 .25 U 0 .25 U 0.25 U 0 25 U 

Benzo(Q,h,llnArulene 0.25 U 0 .25 U 0.25 U 0.25 U 0.25 U 0 25 U 

TRG=Site Sample, TRGRE=Re-extraction/Re-analysis 

) l 

Table 2 
Marathon Pipe Line Company 

Airline Highway Release Mussel Samples 
Validated Results from AATS 

Analytical results are reported in ppm (mg/Kg) 

SITE4 SITE4 SITE4 SITE4 SITE4 

ES EB ElO E12 E13 

6/12196 6112196 6112/96 6112/96 6112/96 

TRG TRG TRG TRG TRG 

SITE4 

W3 

6112196 

TRG 

~m:-1• ~3.I~ r..m-11.'i.,-~. l:.w1 ~ ~L-----:i!J:; iifjl:~ ~ ili 

0.25 U 0.25 U 0.25 U 025 U 0.25 U 0.25 U 

0.25 U 0 .25 U 0 .25 U 025 U 0 .25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 ll 0.25 U 0.25 U 

0.25 U 0 .25 U 0.25 U 0.25 U 025 U 0.25 lJ 

0.25 U 0 .25 U 0.25 U 0.25 U 0 25 lJ 0.25 U 

0 .25 lJ 0 .25 U 0 .25 U 0.25 U 0 25 ll 0.25 U 

0.25 U 0.25 U 0.25 U 0 .25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 lJ 0.25 ll 0.25 lJ 0 25 U 

0.25 ll 025 U 0.25 U 0 25 lJ 0 25 ll 0.25 IJ 

0.25 U 0 .25 U 0.25 U 0.25 lJ 0 .25 ll 025 ll 

2.5 U 2.3 U 2.5 U 1.7 U 3.4 U 2.2 U 

0.25 U 0.25 U 0.25 U 0 .25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0 .25 U 0.25 U 0.25 U 0.25 lJ 

0.25 U 025 U 0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 U 025 U 0.25 U 

0.25 U 0 .25 U 025 U 025 U 0.25 U 0.25 U 

2.4 U 24U 0.77 U 0 .72 U 1.2 U 1.1 U 

025 U 025 U 0 25 U 0 25 IJ 0.25 U 0.25 U 

0 25 U 025 U 025 U 0.25 U 0.25 U 0.25 U 

0.25 U 0 .25 U 025 U 025 U 025 U 0.25 U 

0.25 U 025 U 0.25 U 0.25 U 025 U 0.25 U 

0.25 U 025 U 025 U 0.25 U 0.25 U 0.25 U 

025 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

025 U 025 U 025 U 025 U 025 U 0.25 U 

SITE4 

W4 

6/12/96 

TRG 

YffillmSH 
0.25 U 

0.25 U 

0.25 U 

0 .25 U 

0.25 U 

0 .25 ll 

025 U 

0.25 ll 

0.25 U 

0.25 U 

2.5 U 

0.25 U 

0.25 U 

0 .25 U 

0.25 U 

0.25 U 

0.25 U 

054 U 

0.25 U 

0.25 U 

0 .25 U 

0.25 U 

0.25U 

0 .25 U 

0.25 U 

SITES SITE~ SITES 

15 17 19 

6/12/96 6113/96 6/13/96 

TRG TRG TRG 

l!m'~81 ~ -025 U 0.25 U 0.25 U 

0 .25 U 025 U 025 U 

0.25 U 0.25 U 0.25 U 

025 U 0.25 U 0.25 U 

0.25 U 025 U 0.25 U 

0.25 U 025 lJ 0 .25 U 

0.25 U 0.25 U 0.25 U 

0.25 ll 025 lJ 0.25 U 

0.25 U 025 U 0.25 U 

0 .25 ll 025 U 025 U 

1.8 U 2.4 U 2.4 U 

0.25 U 0 .25 U 0.25 U 

0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.44 

0.25 U 0.25 U 0 .25 U 

025 U 0.25 U 0.25 U 

025 U 025 U 0.25 U 

0.64 U 1.1 U 1 U 

0.25 U 0.25 U 0 .25 U 

0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 

025 U 0.25 U 0.25 U 

0.25 U 025 ll 0.25U 

0.25 U 0.25 U 0.25 U 

025 U 0.25 U 025 U 

J 

SITES SITES SITES SITES 

21 23 25 27 

6113196 6113196 6/13196 6113/96 

TRG TRG TRG TRG 

ii !1iil:1.~ ~ ~ ~~;it~r 
025 U 0 .25 U 0.25 U 

025 U 0.25 U 0.25 U 

0.25 U 025 U 0.25 U 

0.25 U 0 .25 U 0 25 lJ 

0.25 U 0 .25 U 0 .25 U 

025 U 0.25 U 0.25 lJ 

0.25 U 0 .25ll 0.25 U 

0.25 ll 025 U 0 25 U 

0.25 U 0.25 U 0 25 ll 

025 U 0.25 U 025 U 

2.4 U 2.3 U 3.3 U 

0 .25 U 025 U 0.25 ll 

0.25 U 0.25 ll 0.25 U 

0.25 U 025 U 0.25 U 

0.25 U 0.25 U 025 U 

0.25 U 0.25 U 0.25 U 

025 U 0.25 U 0.25 U 

1.1U 2U 1.2 ll 

0 .25 U 0.25 U 0.25 U 

0 .25 U 0.25 U 0.25 U 

0.25 U 025 U 0.25 U 

0.25 U 0.25 U 025 U 

0.25 U 0.25 U 025 U 

0.25 U 0.25 U 0.25 U 

025 U 025 U 0.25 U 

U=Non•delected 
J=Estimated 

UJ=Non-detected, eslimated 

0.25 U 

0 25 U 

0.25 U 

0.25 U 

0 25 ll 

0 25 U 

0.25 lJ 

0 25 U 

0 25 U 

025 U 

2 ll 

025 U 

025 U 

0 25 U 

0.25 U 

0.25 U 

0.25 U 

0 87 ll 

0.25 U 

0.25 U 

025 U 

025 U 

0.25 U 

025 II 

0.25 U 
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The following figure is too large to be digitized: 

Figure 1: Blind River Mussel Tissue Sampling Locations and Results 

A digital photo of the figure is provided. Should you need better a 

resolution please contact LOSCO to view the original hard copy of the 

figure. 
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Legend 

Sample Station Sampled (6/11/96) and (6/12/96) 

n = Number of observations n. d. = Analyte not detected 

Scale 

lERR~ 
CONSULTING GROUP 

0 0.5 1 Omile 

Semivolalile analyses reported as parts per m11hon (mg, kg) 
1911-71111 
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	1.0 
	1.0 
	1.0 
	INTRODUCTION 

	On or about May 24, 1996, Marathon Pipe Line Company (Marathon) discovered a release of approximately 11,308 barrels of unleaded gasoline in the pipe line right-of-way adjacent to U.S. Highway 61 (Airline Highway) in St. James Parish approximately 3 miles northeast of Gramercy, Louisiana. The release resulted from a ruptured Garyville-to-Zachary 20-inch pipe line owned by Marathon. Two tributaries of Blind River in the vicinity of the gasoline release site served as conduits for the movement of an unknown q
	1.1 
	1.1 
	Purpose 

	A sampling and analysis plan for mussels was developed after consultation with Louisiana Department of Wildlife and Fisheries (LDWF) personnel. The goals of the sampling plan were to determine if gasoline product had contaminated Blind River mussels and to obtain analytical data of known quality, thus assuring the scientific and legal defensibility of project data. This report summarizes the mussel sampling methods and analytical results from Blind River. 
	2.0 
	2.0 
	METHODS 

	A total of 28 mussels were collected on June 11-12, 1996 from six sample locations along approximately 11 miles of Blind River (Table 1). At least four different species of mussels were tentatively identified in the field as: the giant floater (Pyganodon grandis), flat floater (Anodonta suborbiculata), pimpleback (Ouadrula pustulosa), and southern 
	r 
	Tcrr.iBM-%\Mar:ilht1C1\morgrm-Gr.uncn.-yL<.,isi:ul:l\l60-0uyviUclMOCMuudSUIIUIW)'Rq>lwt.lloc 
	r 


	maple leaf (Ouadrula apiculata). A minimum of three mussels were collected at each sample station (Table 1). However, only two mussels were found at the reference (background) site, station 2. Therefore, station 2N was established, and an additional specimen was collected there to pool with mussels from station 2. 
	maple leaf (Ouadrula apiculata). A minimum of three mussels were collected at each sample station (Table 1). However, only two mussels were found at the reference (background) site, station 2. Therefore, station 2N was established, and an additional specimen was collected there to pool with mussels from station 2. 
	Figure l indicates the locations of the six mussel sampling stations. Station 1 was located downstream from the release site in the vicinity of the St. James Boat Club boat launch. Station 2 was located farther downstream, north ofl-10, in the vicinity of Bayou Fusi! and was considered representative of background. Station 2N was located north of station 2, approximately 1,000 feet south of river mile 8. Station 3, located between tributary #9 and tributary #11, was on the fringe of the impact zone, based o
	A small boat was used to facilitate locating the mussels. Mussels were collected by diving in deep water or by walking the muddy, sloping bottom in shallow water to locate specimens. Mussels occurred at depths of approximately 1.5 to 10 meters in Blind River. 
	Individual mussels were not measured or weighed. Whole mussels were arbitrarily divided between Marathon Pipe Line Company and LDWF, with LDWF receiving the majority of even numbered mussels. The sample identification code for the sampling is listed in Table l. Each mussel was numbered by etching Roman numerals on its shell. The mussels were wrapped in aluminum foil (shiny side outward), individually placed into labeled Ziploc® plastic bags, and stored in a laboratory-supplied cooler packed with 
	Tm::&Br'b%\Mar.idwm\m;wgna.Q:nm.-yUWi:ull\l~illc\MOCMuudSmrumryltq,tW1.lllte: 

	r 
	r 
	wet ice to chill the sample bags to approximately 4 °C. All samples were tracked 
	,
	-

	according to established chain-of-custody procedures and transported to the contract laboratory. The chain-of-custody forms are included as Attachment 1. 
	American Analytical and Technical Services, Inc. (AATS) of Baton Rouge, Louisiana analyzed the mussel samples for semivolatile compounds. A modified U.S. EPA SW-846 Method 8270 utilizing matrix solid phase dispersion (MSPD) was employed. Two grams of mussel tissue in a solvent-washed C18 media were sonicated, concentrated to 0.5 mL, and 5 uL of the concentrate were injected onto the Gas Chromatograph/Mass 
	r Spectrometer (GC/MS). Method detection limits were 0.25 mg/kg*. Each analytical 
	' 
	sample represents an individual mussel. No composite samples were used. The remaining mussel tissues were archived in a freezer (to -20°C) at AATS. After tissue extraction, the shells were saved and returned to LDWF for final identification. 
	The following quality assurance/quality control (QNQC) samples were collected for every 20 mussel samples: 
	• 
	• 
	matrix spike, 

	L. ,...... 
	• 
	• 
	matrix spike duplicate, 

	• 
	• 
	method blank, and 

	• 
	• 
	laboratory control sample. 

	• 
	• 
	mg/kg = parts per million (ppm) concentration. 
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	r 
	The results reported in this summary are based on validated analytical data in accordance with U.S. EPA SW-846, 3Edition and National Functional Guidelines for Organic Data Review (USEPA, February 1994). Validation of analytical data was performed by Terra Consulting Group, Incorporated of Baton Rouge, Louisiana. 
	rd 

	3.0 
	3.0 
	RESULTS 

	Table 2 summarizes the analytical results for the Blind River mussels by sampling station. No semivolatile gasoline components were detected in the mussels. Semivolatile compounds detected in mussels were phenol and several phthalate esters, 1.e., diethylphthalate, butylbenzylphthalate, and bis(2-ethylhexyl)phthalate. Phenol was detected in 2 of 28 mussels (were collected at Station 1. Diethylphthalate was detected in 9 of 28 3, 4, and 5. Butylbenzylphthalate and bis(2-ethylhexyl)phthalate were detected onc
	0.26-0.27 mg/kg), both of which 
	mussel samples (0.31-0.68 mg/kg) from Stations 

	4.0 
	4.0 
	SUMMARY 

	A total of 28 mussels were collected from approximately an 11 mile reach of Blind River. No semivolatile components of gasoline were detected in the mussels. The detected semivolatile compounds (phenol and phthalate esters) are not known components of Garyville regular unleaded gasoline. The phthalate esters are common laboratory 
	•• J = estimated concentration. 
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	contaminants (USEPA, Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses, 1988). 
	contaminants (USEPA, Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses, 1988). 
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	TABLEl Marathon Pipe Line Company Summary of Mussel Sampling Blind River, Louisiana 
	Date Collected 
	Date Collected 
	Date Collected 
	Site No. 
	Mussel No. 
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	Table 2 Marathon Pipe Line Company Airline Highway Release Mussel Samples Validated Results from AATS Analytical results are reported in ppm (mg/Kg) 
	Site Location SITE1 Sample Name 43 Analysis Date 6/17/96 Lab Sample Tvoe TAG Analvt11 Name2~~-~· • ..•"i!iiil Phenol 0.25 U bis(2-Chloroethyl)elher 0.25 U 2-Chloroohenol 0.25 U 1,3-Dichlorobenzene 0.25 U 1,4-Dichlorobenzene 0.25 U 1,2-Dichlorobenzene 0.25 U 2-Methylphenol 0.25 U 2,2'-oxvbis(1-Chloropropanel 0.25 U 4-Melhvlohenol 0.25 U N-Nitroso-di-n-propylamine 0.25 U Hexachloroethane 0.25U Nitrobenzene 0.25 U lsophorone 0.25 U 2-Nitroohenol 0.25 U 2,4-Dimelhvlohenol 0.25 U bis(2-Chloroelhoxvlmelhane 0.25 
	U=Non-detected J=Estimated TRG=Site Sample, TRGRE=Re-extraclion/Re-analysis UJ=Non-detected, estimated 
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	Table 2 Marathon Pipe Line Company Airline Highway Release Mussel Samples Validated Results from AATS Analytical results are reported in ppm (mg/Kg) 
	Site Location Sample Name Analysis Date Lab Sample Type Anatvte Name-·~--~ Acenaohthene SITE1 SITE1 SITE1 SITE1 SITE2 SITE2 SITE2 SITE3 43 45 47 49 51BYU 53BYU 55N 41 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 TRG ~;.;;...,. • ..:.J 0.25 U TRG l'.iliiiillilQIMI! TRG TRG TRG TRG TRG TRG ~~i j .. ·-m,, ~:I ~~JIr,.: • •..t<"'·'li £i;.:·r,;.~,.J ..,.. -·---~,...~ ---0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 2,4-Dinitrophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 4-N
	U=Non-detected J=Estimated TRG=Site Sample, TRGRE=Re-extraction/Re-analysis UJ=Non-detected, estimated 





