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Date of Report: 02/07/01 
Date Received: 01/23/01 
Project: Red Hill 
Date Extracted: 01/29/01 
Date Analyzed: 01/29/01 

FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE 
FOR FORENSIC EVALUATION 

Sample ID 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 
AND ELECTRON CAPTURE DETECTOR (ECD) 

GC Characterization 

The GC trace using the flame ionization detector (FID) 
showed the presence of medium boiling compounds. The 
majority of material present in the sample is indicative of 
a degraded middle distillate such as kerosence or Jet A. 

The medium boiling compounds appear as an irregular 
pattern of peaks on top of a broad hump or unresolved 
complex mixture (UCM). This materiai elutes from n-C9 
to n-C22 showing a maxi.mum near n-C14. This 
correlates with a temperature range of approximately 
150°C to 370°C with a maximum near 250°C. 

Within this range, the dominant peaks present are 
indicative of isoprenoids. A discernible pattern of pea.ks 
characteristic of the normal alkanes was not present. The 
abundance of isoprenoids in conjunction with the 
apparent absence of normal alkanes indicates that the 
fuel present has undergone substantial biological 
degradation. It should also be noted that the proportion 
of material boiling above n-C 1 7 indicates that a lower 
level of a degraded middle distillate such as diesel fuel #2 
may also be present. 

The large peak seen near 25 minutes on the GC/FID trace 
is pentacosane, added as a quality assurance check for 
this GC analysis. There is a second surrogate present 
that is seen on the GC/ECD trace at about 26 minutes 
which is dibutyl chlorendate . 
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Date of Report: 02/07/01 
Date Received: 01/23/01 
Project: Red Hill 
Date Extracted: 01/29/01 
Date Analyzed: 01/29/01 

FRIEDMAN & BRUYA, INC. 

ENVIRONMENT AL CHEMISTS 

RESULTS FROM THE ANALYSIS OF THE SOIL/ROCK SAMPLE 
FOR FORENSIC EVALUATION 

Sample ID 

RH-BR-6-S02 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 
AND ELECTRON CAPTURE DETECTOR (ECD) 

GC Characterization 

The GC trace using the flame ionization detector (Fill) 
showed the presence of medium boiling compounds. The 
patterns displayed by these peaks are indicative of a 
mixture of middle distillates which may include kerosene, 
JP-5, diesel fuel #2 and similar fuels. 

The medium boiling compounds appear as an irregular 
pattern of peaks on top of a broad hump or unresolved 
complex mixture (UCM). This material elutes from n-Cg 
to n-C24 showing a maximum near n-C14. This 
correlates with a temperature range of approximately 
150°C to 390°C with a maximum near 250°C. 

Within this range, dominant peaks are present which are 
indicative of normal alkanes as well as isoprenoids such 
as norpristane, pristane, and phytane. The relative 
abundance of the normal alkanes and isoprenoids 
indicates that a mixture of degraded and relatively 
undegraded fuels are likely present in the sample. 

The large peak seen near 25 minutes on the GC/FID trace 
is pentacosane, added as a quality assurance check for 
this GC analysis. There is a second surrogate present 
that is seen on the GC/ECD trace at about 26 minutes 
which is dibutyl chlorendate . 
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Jam~ E. Bruya. Ph.D. 
Charlene Jensen,. M.S. 
BradJey T. Benson, B.S. 
Kurt Johnson, B.S. 

January 11, 2001 

FRIEDMAN & BRUY A, INC. 

ENVIRONMENT AL CHEMISTS 

Kent Evetts, Project Manager 
Ogden Environmental 
2904 Westcorp Blvd., Suite 107 
Huntsville, AL 35805 

Dear Mr. Evetts: 

3012 16th Avenue West 
Seattle, WA 98119-2029 

lEL: (206) 285-8282 
FAX: (206) 283-5044 

e-mail: fbi@isomedia.com 

Included are the results from the testing of material submitted on December 22, 2000 
from your Red Hill project. The water/sheen and rock core samples submitted for 
forensic evaluation arrived in good condition. Upon their arrival, the samples RH­
MW-11 and RH-BR-14-S04 were assigned our laboratory project number 012094 and 
were placed in a refrigerator maintained at 4°C until removed for sample processing . 

The samples RH-MW-11 and RH-BR-14-S04 were extracted and analyzed using a gas 
chromatograph with a flame ionization detector (GC/FID) and an electron capture 
detector (ECD). The data generated yielded information on the boiling range and 
general chemical composition of the material present. The GC/FID and GC/ECD traces 
are enclosed. A GC/FID trace of a standard consisting of normal alkanes is also 
provided for reference purposes. 

Please contact us if additional consultation is needed by our firm in the interpretation 
of the analytical results provided. We appreciate this opportunity to be of service to 
you and hope you will call if you should have any questions. We will hold your 
samples for 30 days before disposal unless directed otherwise. 

Sincerely, 

FRIEDMAN & BRUYA, INC. 

_\/_-A~--
Kurt Johnson 
Chemist 

Enclosures 
NAAO 11 lR.DOC 
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FRIEDMAN & BRUY A, INC . 
3012 16th Avenue West 
Seattle, WA 981 19-2029 
(206) 285-8282 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENT AL CHEMISTS 

CASE NARRATIVE 
This case narrative encompasses samples received on December 22, 2000 by Friedman 
& Bruya, Inc. from the Ogden Environmental Red Hill project. Samples were logged in 
under the laboratory ID's listed below. 

F&B ID No. Ogden ID No. Method Date of Date Date Dilution 
Receipt Extracted Analvzed 

012094-01 RH-MW-11 GC/FID/ECD 12/22/00 12/28/00 12/28/00 None 
012094-02 RH-BR-14-$04 GC/FID/ECD 12/22/00 12/28/00 12/28/00 1:2 

1 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: 01/11/01 
Date Received: 12/22/00 
Project: Red Hill 
Date Extracted: 12/28/00 
Date Analyzed: 12/28/00 

RESULTS FROM THE ANALYSIS OF THE WATER/SHEEN SAMPLE 
FOR FORENSIC EVALUATION 

Sample ID 

RH-MW-11 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 
AND ELECTRON CAPTURE DETECTOR (ECD) 

GC Characterization 

The GC trace using the flame ionization detector (FID) 
showed the presence of medium boiling compounds. The 
patterns displayed by these peaks are indicative of a 
middle distillate such as diesel fuel #2 or similar fuel. 

The medium boiling compounds appear as an irregular 
pattern of peaks on top of a broad hump or unresolved 
complex mixture (UCM). This material elutes from n-C9 
to n-C24 showing a maximum near n-C 17. This 
correlates with a temperature range of approximately 
150°C to 390°C with a maximum near 300°C. 

Within this range, the dominant peaks present are 
indicative of isoprenoids including norpristane, pristane, 
and phytane. A discernible pattern of peaks 
characteristic of the normal alkanes was not present. The 
abundance of isoprenoids in conjunction with the 
apparent absence of normal alkanes indicates that the 
fuel present has undergone substantial biological 
degradation. 

The large peak seen near 25 minutes on the GC/FID trace 
is pentacosane, added as a quality assurance check for 
this GC analysis. There is a second surrogate present 
that is seen on the GC/ECD trace at about 26 minutes 
which is dibutyl chlorendate . 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

• Date of Report: 01/11/01 
Date Received: 12/22/00 
Project: Red Hill 

• 

Date Extracted: 12/28/00 
Date Analyzed: 12/28/00 

RESULTS FROM THE ANALYSIS OF THE ROCK CORE SAMPLE 
FOR FORENSIC EVALUATION 

Sample ID 

RH-BR-14-S04 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 
AND ELECTRON CAPTURE DETECTOR (ECD) 

GC Characterization 

The GC trace using the flame ionization detector (FID) 
showed the presence of medium boiling compounds. The 
patterns displayed by these peaks are indicative of a 
mixture of middle distillates which may include kerosene, 
JP-5, diesel fuel #2 and similar fuels. 

The medium boiling compounds appear as an irregular 
pattern of peaks on top of a broad hump or unresolved 
complex mixture (UC:M). This material elutes from n-C9 
to n-C24 showing a maximum near n-C17. This 
correlates with a temperature range of approximately 
150°C to 390°C with a maximum near 300°C. 

Within this range, dominant peaks are present that are 
indicative of normal alkanes as well as isoprenoids 
including norpristane, pristane, and phytane. The 
relative abundance of the norm.al alkanes and isoprenoids 
indicates that a mixture of degraded and relatively 
undegraded fuel is present in the sample. 

The large peak seen near 25 minutes on the GC/FID trace 
is pentacosane, added as a quality assurance check for 
this GC analysis. There is a second surrogate present 
that is seen on the GC/ECD trace at about 26 minutes 
which is dibutyl chlorendate. 
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FRIEDMAN & BRUYA, INC. 
3012 16th Avenue West 
Seattle, WA 9S 119--2029 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

CASE NARRATIVE 
This case narrative encompasses samples received on January 23, 2001 by Friedman & 
Bruya, Inc. from the Ogden Environmental Hill project. Samples were logged in under 
the laboratory ID,s listed below. 

F&B ID No. Ogden ID No. Method Date of Date Date Dilution 
Receipt Extracted Analyzed 

101080-01 RH-MW-6-SOl GC/FID/ECD 01/23/01 01/29/01 01/29/01 None 
101080-02 RH· BR-6-S02 GC/FID/ECD 01/23/01 01/29/01 01/29/01 1:10 

1 
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Appendix 6 

QUANTERRA, INC. DATA PACKAGE 
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ACCUTEST LABORATORY DATA PACKAGE 
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