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FROM: Tina Berry

PHONE: (5610) 277-2321

COMMENTS: Scott, here is the fingerprint analysis report for the MW-5
product near UNOCAL SS#7376, 4191 First St. @ Ray, Pleasanion. | am
currently irying to obtain documentation which supports the sources of
- gasoline delivery to this station as the evidence suggests that the gasoline

present in the sample produci does not originate from the UNOCAL. siation.
Let’s discuss!
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December 12, 1997

Ms. T. Berry

TOSCO, Environmental Compliance
2000 Crow Canyon Place, Suite 400
San Ramon, CA 94583 <

Mr. Sarkis A. Soghomonian

Kaprealian Engineering Inc.,
2401 Stanwell Dr., Suite 400
Concord, CA 94520

Re: Forensic Geochemical Apalysis of Free Product from MW-5, UNOCAL SS# 7376,
Pleasanton, CA

Dear Tina and Sarkis:

At your request, I have reviewed the following data sets and present the following
conclusions:

e FElevation data and associated laboratory apalytical data for ground water from site
monitoring wells (Tables 1 and 2 from an April 10, 1997 ground water monitoring

report);

» High resolution gas chromatography and sumulated distillation data recently obtained for
free product from the MW-5 well.

The free product obtained from the MW-5 well contains hydrocarbons in the nC;-nC,, range
(i.e., in the gasoline, diesel, and residual ranges). Evaluation of the high resolution gas
chromatograph (HRGC) trace indicates that the free product is most likely composed of a
mixture of refined gasoline and heavier hydrocarbons. The refined gasoline appears fo be

moderately fiesh based on compound distributions and comparison with similar distributions
in fresh gasoline, The heavier hydrocarbon mixture has a carbon distribution ranging from
about nC,; to nC,; and, based on the hydrocarbon distribution, does not appear to contain
refined petroleurn products (e.g., diesel #2, motor oil, lube oil, etc,). Rather, the distribution
is similar in nature to what might be expected from the HRGC analysis of a very weathered
crude oil. The simulated distillation results clearly support the presence of both gasoli

heavier hydrocarbon fractions in the MW-5 free product and arc consistent with the
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conclusions denived from evaluation of the HRGC analysis presented above régard:‘ng the
presence of both gasoline and a heavier hydrocarbon mixture.

The integration of both chromatographic and simulated distillation data types indicates that
over 50% of the MW-5 free product is derived from the gasoline source and that this
Thaferial 1s relatively fresh. Additionally, the date indicate that the MW-5 fiee product (1)
must confain material which has an ending boiling point similar to crude oils or residual
Bunker C_fuel, (2) has a disiribution of heavier hydrocarbons which are mot
chromatographically related to refined petroleum mixtures (e.g., motor or lube oils), (3) U‘_E;-/
contains a full range of hydrocarbon compounds in the nC,,-nC,; range (i.¢., hydrocarbons in

both the diesel range [e.g., the isoprenoids] and the nC,,-nC,, range [e.g., the UCM]), and (4)

has a heavier hydrocatbon distribution chromatographically consistent with a weathered

crude oil. :

s

INTRODUCTION

In June, 1997, free product was found in the MW-5 well at the UNOCAL Service Station
#7376 in Pleasanton, California. At your request, 2 sample of this free product was
forwarded by Kaprealian Engineering Inc. (KEI) to ENTRIX and on to Global Geochemistry
Corporation (GGC) for (1) high resolution gas chromatography (HRGC) and (2) simulated
distillation using a modified ASTM 2887.! The objective of this analysis was to evaluate the
nature (i.e., hydrocarbon distribution) of the free product and to assess potential source(s) of
the free product. :

RESULTS AND DISCUSSION

The results of the GGC HRGC and simulated distillation analyses (see Attachment 1) consist
of (1) a high resolution gas chromatogram for the sample (MW-5) and for a duplicate
analysis (MW-5[D]), (2) quantification and tabulation of the kydrocarbon compounds found
in both analyses in the gasoline range (nC3-nC12), and (3) simulated distillation curves for
MW-5 and MW-5(D). An initial review of both the HRGC analyses and the simulated
distillation results suggests that the MW-5 free product is composed of gasoline and a heavier
hydrocarbon eluting in the nC,;-nC,, (i.e., the diesel and heavier) hydrocarbon ranges. The
following discussion will first focus on the nC;-nC;, hydrocarbon range in terms of
evaluating the likely source(s) of these hydrocarbons and providing an estimate of the degree
of weathering that they have been subjected to. The heavier hydrocarbons (nCy,-nC;;) will
also be discussed in terms of their potential source(s) and degree of weathering. These

! GGC data report and chain of custody are presented as Attachment | to this letter report.
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analyses will then be integrated inio a conclusion regarding the potential sources of the
hydrocarbons measured n the MW-5 free product.

(GASOLINE FRACTION EVALUATION

Table 1 presents the relative percent concentrations of gasoline compounds found in the nC;-
nC,, range of the sample and duplicate. Of specific interest is &gammdancanﬂmmpmmds
identified in the nC,nC, range, especially 2,2 4-timethylpentane (iso-octane).  Fisifptese
msmmm@mdmmm&eepmdlmmmmﬁmdgmbm
overall nC,-nC,, hydrocatbon distribution as presented in Table 1 and in the gas
chromatogram (Figure 1) also indicate that the free product contsins gasoline. Finally,
Figure 2 provides a comparison of the major compound classes found in the nC;-C,, fraction
of the MW-5 free product. These classes include the paraffins (straight chain alkanes), the
isoparaffins (branched alkames), the aromatics, the naphthenes (cyclic alkanes), and the
olefins (unsaturated -alkenes and alkynes). The apalysis is often called the PIANO analyss.
Figure 2 provides a comparison of PIANO results from the MW-5 free product with those
obtzined using the same analysis from 18 fresh gasolines contained in the ENTRIX gasoline
database. While this comparison shows some subtle differences (e.g., lower total aromatics -
see below), the general agreement for the relative amount of the various major compound
classes supports the prior contention that the MW-35 free product contaps gasoline.

In order to assess the degree of weathering of the gasoline component of the MW-5 free
product, its important to understand that environmental weathering processes include (1)
evaporation, solubilization (water washing), and biodegradation. Each of these processes
affacts the hydrocarbon distribution in a predictable way. For example, if the gasoline was
subjected to considerable evaporation, one would predict a preferential loss of the lighter
relative to the heavy ends of the mixture. If one looked at a ratio of nC3-nC7 versus nC7-
nC13 compounds, evaporative losses would be expecied to move the ratio to lower values as
the mixture became preferentially entiched in the higher molecular weight compounds.
Thus, comparison of this type of parameter between free product samples and fresh gasolines
can provide a sense of the degree of evaporation to which the gasoline in the MW-5 free
product has been subjected to, Similarly, parameters such as bemne/c:,rclohexane or total
aromatics/total paraffins can provide insight into the degree to which the gasoline in the free
product has been solubilized into the ground water. Finally, comparing branched and non-
branched alkanes can be useful in determining the degree to which the gasoline in the free
product has been subjected to biodegradation. Due to energetic needs, bacteria will
preferentially degrade siraight chain hydrocarbons relative to branched hydrocarbons. Thus,
comparison of 3-methylhexane to n-heptane can provide information regarding the degree of
biodegradation.

a4/ 16
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The nC,-nC, range of the MW.5 free product sample accounts for 55.1+0.4% of the
compounds quantified in the nC,-nC,, range. Comparing this value to values obtained from
the ENTRIX fresh gasoline database (n=18 separate gasolines; 35.1 to 57%), suggests that
the gasoline present in the MW-5 free product contains a substantial amount of material in
the nC,-nC, range (relative to the > nC, range). Thia comparison suggests that the gagoline -
fraction of the MW-5 fres product has not undergone substantial evaporetive weathering A
similar comparison of the toial aromatic/total paraffins ratios caleculated for the MW-5 free
product (0.38) and obtained from the ENTRX fresh gasoline database (range: 0.66 to 1.25)
argues that the gasoline in the MW-5 free product has preferentially lost aroremtic
compounds, most likely due to preferential loss of aromatics due to their increased aqueous
salubility from the gasoline mixture, Finally, a comparison of 3-methylhexane fo n—heptane
ratios (1.11 versus 1.28 to 2.33) argues against a substantial amount of bicdsgradation.
(biodegradation would preferentially remove the n-heptane and lead to an increase in , the
ratio).

Taken altogether, the weathering parameters .are consistent with the. conclusion that the-
gasoline found in the MW-5 free product has only been subjected to a moderate degree of
weathering (predominantly due to aqueous solubilization). Further, these individual
parameters are consistent with the results presented in the PIANO apalysis (see Figure 2) and
support the hypothesis that the gasoline component of the MW-3 fiee product is relatively

fresh.

HEAVIER HYDROCARBON EVALUATION

As noted above, Figure 1 is the gas chromatogram from the HRGC analysis of the MW-5
free product and demonstrates that the sample contains hydrocarbons extending from nC,
into the nCy, range. The slight hump in the gas chromatogram’s baseline in the nCy-nCs;
range is termed ar unresolved complex mixture (UCM) and is often indicative of petroleum
derived material. In general, a UCM or “hump” results from the inability of the HRGC
analysis to completely resolve and separate the complex compounds associated with
petrolenm mixtures. In environmental samples not related with crude oil, UCM humps are
often found in the nC,-nC,, or diesel range. Complex compounds known as petroleum
biomarkers (e.g., Steranes and pentacyclic triterpanes) are found to elute in the nC,, range and
have been known to fairly stable to degradation processes (e.g., Peters and Moldowan,
1993%), The fact that the MW-5 free product (1) does not contain a diesel range UCM and (2)

% Peters, KE. and Moldowan, JM. (1993) The Biomarker Guide, Inferpreting Molecular Fossils in
Petrolenm and Ancient Sediments. Prentice-Hall, Ine.
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does contain a UCM hump in nC,,-nC;, range is consistent with a heavily degraded crude oil
source. Further, the presence of apparently low amounts of isoprenocids in the nC,-nCs,
range (e.g., pristane and phytans) would seem to indicate that (1) the MW.-5 free product has*
some souarce of hydrocarbons in the nC,,-nC,, renge 2nd (2) rule out the possibility that the™
heavier hydrocarbons are derived solely from refined heavier hydrocarbon mixturés (e.g.,
motor and/or lube oils). ‘

Figure 3 contains the results of the simulated distillation performed on standard mixtures of
gasoline, diesel #2, and a bunker C. This figure is presented as a comparisor of the amount
of material which is distilled from (i.e., boiled off of) the hydrocarbor mixture as a function
of the boiling point. The curves provide 2 view of the cumulative % material that distills out
of the mixture (% OFF). For example, the simulated distillation results for the gasoline
standard shows that (1) this material has an initial boiling point <200 degrees F, (2)
approximately 65% of the gasoline boijls off below 300 F, and (3) the mixture has a final
boiling point of about 400 F. Comparing this with the Bunker C standard simulated
distillation curve indicates that (1) the Bunker C mixfure has an initialvoiling point welil
above that of gasoline (>300 F versus <200 F), and (2) contains components that do not boil
off at temperatures less than 1000 F. As might be expected for a mid-range distillate, the
diesel #2 fuel has a simulated distillation curve between that of the heavy Bunker C residual
fuel and the much lighter gasoline. One additional point to be made in this discussion of the
simulated distillation curves is that a fresh crude oil contains compounds that boil below 200
F and above 1000 F. Thus, the simulated distillation curve for a fresh crude would be
expected to begin at about 100-150 F move across the diesel #2 curve and end at a fipal

boiling point over 1000 F.

Figure 4 contains the same standard simulated distiflation curves along with the curves
produced from a simulated distillation analysis of the MW-5 free product. The MW-5 curve
closely follows the gasoline simulated distillation curve until about 60% of the MW-5
material has distilled off. After this point, the MW-5 curve clearly indicates the presence of 2
much heavier (higher boiling point) hydrocarbon. Compurison of the final beiling peints
shows that the MW-5 free product has a final boiling poini comparable to that of residual

" Bunker C fuel These results are consistent with 2 hydrocarbon mixture containing both
pasoline and a heavier hydrocarbon fraction. The fact that the final boiling pomnt for the
MW-5 free product is similar to what one would see in a residual Bunker C fue] or in & crude
oil supports prior assertions that the heavier hydrocarbon mixture is not simply derived from
a motor ol or lube oil.

CONCLUSIONS

The free product obtained from the MW-5 well contains hydrocarbons in the nC,-nC;; range
(i.e., in the gasoline, diesel, and residual ranges). Evaluation of the HRGC trace indicates
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that the free product is most likely composed of a mixiure of refined gasoline and heavier
hydrocarbons. The refined gasoline appears to be moderately fresh based on individual
compound disiributions and comparison with similar distributions in fresh gasoline. The
heavier hydrocarbon mixture has a carbon distribution ranging from about nC,; to nC;; and,
A based on the hydrocarbon distribution, does not appear to contaixg refined petrolewnm products
Q’V"\ e (e.g., diesel #2, motor oil, lube oil, etc.). Rather, the distribution is similar in nature to what
might be expected from the HRGC analysis of a very weathered crude oil. The simulated
distillation results clearly support the presence of both gasoline and heavier hydrocarbon
fractions in the MW-5 free product and are consistent with the conclusions derived from
evaluation of the HRGC apalysis presented above regarding the presence of both gasoline
X . and a heavier hydrocarbon mixture.
Lo

7
f"l:&\ J(E‘ ' 'The mtem&fm CRTOESDEE u-« NWMW m
Wl e M%ﬁwmﬁwwm:sdmvﬁ&mammmm

(& is relatively fresh. Additionally, the data indicate that the MW-5 free product (1) must
contain material which has an final boilmg point similar to crude oils or residual fuels, (2)

: has a distribution of heavier hydrocarbons which are not chromatographically related to

' refined petrolenm mixtwes (e.g., motor or lube oils), (3) contains 2 full range of
hydrocarbon compounds in the nC,,-nC;; range (i.e., hydrocarbons in both the diesel range
[e.g., the isoprenoids] and the nC,-nC;, range [e.g., the UCM]), and (4) bas a heavier
hydrocarbon distribution chromatographically consistent with a weathered crude oil.

Please do not hesitate to call me at (510} 935-9920 if you have any questions regarding this
letter report.

Sincerely,

ENTRIX, Ine.

ot

Robert 1. Haddad, Ph.D.
Senior Consultant, Geochemistry

RiH/dic

cc: Project Files
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Globat Geochemisty Corp. C3-C10 Gasoline analysis
ENTRIX Project # 351301
UNOCAL 5547376 Plcasanton

Matrix
Sample ID
Dete Coliccted
Drate Extractad
Date Analyzed
1ebID

Tast

Units

1 n-Propane

2 Isobutame

3 Isobutene

4 Butane/Methanol

5 raps-2-Butene

6 cis-2-Butene

7 3-Methyl-l1-butene

& Isopentene

9 1.Pentene
10 2-Methyl-1-buteoe
11 n-Featane
12 trags-2-Pentene
13 ais-2-Pentene/t-Buramol
14 2-Methyl-2-butene
15 2, 2-Dimethylbutane
16 Cyclopentane
17 2, 3-Dimethyibutane/MTBE
18 2-Methylpeatane
I9 3-Methylpeniane
20 n-Hexene
21 mrans-2-Hexepe
22 3-Methylcyclopentene
23 3-Methyl-2-peniens
24 cis-2-Hexene
25 3-Methyl-trms-2-peoiens
256 Methylcyclopentana
27 2, &-Dimethylpentane
28 Benzens
2% 5-Meibyl-1-hexene
30 Cyclohexane
31 2-Metirylhexanc
32 2, 3-Dimethylpentane
33 3-Methylhexzas
34 2-Methyl.l-hexene
35 2, 2, A-Trimethylpeatane
36 n-Heptans
37 Methyloyclohexane
38 2, s-Dimethylbhexans
39 2, 4-Dimethylhexane
40 2, 3, 4-Trimethylpentane
41 Tolnenc
42 2, 3-Dimethylhexane
43 2-Methyiheptane
44 4-MethyTheptane

FP

MW-5
&27/97
v
73197
4027-1
C3-Ci0
Rel%*

0.13

0.85

0.07
7.65
023
0.38
3.27
0.78

1.05
0.19
0.17
2.14
565
337
304
0.28
049
0.46
043
025

4.8
1.37

03
0.39
1.69

202
513

1.2
405
i
346
113
1.06
1.49
[.97
0.38
1.13
0.56

FP
MW-5D
o27/97
THST
3197
4027-1D
C3L10

Rel%

014

0.87

0.07
773
022
6.3%
327
0.78

106
0.19
0.17

FRNE

555
332
295
028
049
0.42
a.59
0.24
4,83
132

03
0.36
1.66
224
2.02
307
126
3.96
303
339
1.99
L.97
148
1.95
083
116
0.58

ID:51Q2772361

PAGE
Table 1
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45 3, 3-Dimethylhexane 041
46 3-Ethyl-3-methylpentane 0.96
47 3-Methylheptane 0.95
48 2-Methyl-1-heptenc . 0.43
49 n-Octape 1.72
50 2, 2-Dimetbylheptane 012
51 2, 4-Dimechylbeptane 0.28
52 Ethylcyclohexane [1¥.7.3
53 2, 6-Dmmathylheptane 0,39
54 Ethylbenzene 0.51
55 m - p Xylenss 5.0%
56 4-Methyioctane 038
57 2-Mathyloctane : i
58 3-Ethry[heptane 871
59 3-Methyloctane
60 o-Xylene 1.95
6] 1-Nonens
52 n-Noaane 0.27
63 Isapropylbcnzoo: 0.23
64 3, 3, 5-Trimethylheptane
65 2, 4, 5-TrimethyTheptans 028
66 a-Propylbenzeme 0.12
€7 1-Methyl-3-ethylbeaztue 112
68 1-Metlyl-4-ethyibenzene 0.9
65 1, 3, 5-Trimethylbenzene 13
70 3, 3, 4 Trimethylheptane $.58
71 i-Methyl-Z-ethylbenzenc 1
72 3-Mehyonane 0.17
73 1, 2, 4-Trimethylbenzsne a7
74 Isobutylbenzene . 018
75 sec-DButyibenzene 0.11
76 n-Decans 0.32
77 1, 2, 3-Trimethylbeazens ‘0.8
78 Indmm D4as
79 1, 3-Drethylbenzene 0.44
20 1, &Diethylbenzene .
81 n-Butylbenzenc 0.85
82 1, 3-Dimcthyl-5-ethylbenzene 0.18
23 1, 4-Dimethyl-2-ethylbenzenc 0.21
84 1, 3-Dimethyl-4-thylbenzene 1
&5 1, 2-Dimethyl-4-ethylbenzene 0,78
$6 Updecene ‘
87 1, 2, 4, 5-Tewamethyibeazsae 633
%3 1, 2, 3, 5-Tetramethylbenzene 0.94
89 1, 2, 3, 4 Tetramcthyibenzene 031
90 Naphthalene 0.5
91 2-Methyi-naphthalenc 0.04
92 1-Mzthyl-naphthalene 015
* =%o0f C3-C10

Toal 100.02

0.41
0.8
096
043
1.7}

033

0.2%
0.46
041
0.5¢
626
039
1.12
073

1.73

02%
0.3

529
0.12
1.13
0.51

13
n.62
1.04
0.1%
343
018
o
033
0.854

0.5
D45

088 -

0.19
0.22

0.33

0.32
0.93
031
0.15
0.0
0.16

100

ID:5102772361

PAGE

Table 1
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i%‘pl' Name=4027-1P (MW5S + ISX-014)
Y.9 to 100.0 min. Low Y=6.29 High Y=120.852 mv Spsn=174.602
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% of resolved compounds in gasline range
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Fresh Gasolines and the Gasoline Component of the MW-5 FP

12.58%

—

Comparison Between Average "PIANQO" Values for

43.63

9
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25.73%
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Figure 2
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File=E; \DATAT\C344199_18R Date printed=08-22-1997 Time= 11:12:23
Sample Name=4027-1D (HW$ + 153-014)
0.0 to 33.333 min. Low Y=5.0 High Y=80.0 mv Spen=75.0

<] 1 1 ) ] L " 1 il 1
[

-6.23=11

- 7. 49219

«7_B¥>-z0

9.8831
« 10 _24=-23

-10,69>-35

TIIT==3%F - 11.09=>-15§]

12

-12.00=m3Z7

14

16

18

15.082-55

22

24}

26 - 25.&{:—?3

2B.] « 2] .88=>7E

£A%48

I

GLOBAL GEoOCHEMISTRY CORP. 6919 ETON AVENUE » CANOGA PARK, GA91303-2194 » (318) 992-4103
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File=B; \DATA7\C344157 .14 Date printed=07-31-1537 Time= 15:09:03
Saimple Hame=4027-1D (MWB + IS3-014} '
.. 9.0 oo 100.0imin. Dew Ye&_ 2% High Y=180.29% mv Span=l74.602 . !

reomT

-5.89

=t %%o.es—ss
=e12 0027

-56.17—iS#3

59
65
e
=88 8 FarC21
70 - 8% 31-nC32
r —-C33
- C34
75
—0-C35
- C368
s] —n-C3T
B -3
ﬁ —_—n-39
95{ —n-C4D
08—

GLOB{\L GEOCHEMISTRY CORP. 6919 ETON AVENUE @ CANDGA PARK, CA91303-2194 » (818) 992-41 03 |
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' Detailed Gagoline Rang= (C2-C10) Hydrecarbos inalysis for
One preduct sazple submitter] by EWTRYX, Inc.
{relative 1)

Sapple MRS MWE
GoC ID &027-2 4027-1D
1 FPrepane
2  ZIschutane 6.12 0.14
3 Isobuteane
4 Bubane/Methangl f.85 o.g7
§ Breng-Z-Butcne
§ cis-3Z-Buteme
7 3E-~Methyl-l-butone 0.07 0.07
B Isopentanc 7.65 7.73
$ l-Pesteme 0.z .23
10 2-Methyl-2-Butene : 9.28 @.2%
11 Pentans 3.z7 2.27
12 tyans-2-Pentens 8.78 0.7
i? els-2-Pantene/t-Butanol
1% Z-Retlhyl-z-bute=ng 1.08 1.06
1B 2,2-Dimetdpylbutane 0.19 0.29
16 Oy-lopentans 0.17 0,37
17 2,3-Dimevhylbucane /XTRS 2,24 2,12
18 z-Nethyvlpentang S.gs S.58
15 3=Mecbylpentane 3.37 2.32
10 Hexane 2.04 2.95
!l traps-z-Aevens G.28 0_2%
2 R-wethylcyulepentene 0.49 9.49
i2 Z=Metbyl-2-peuatene D_4as B.4z
4 cisz-2-Hexene 0._42 0.39
$ Z-Methyl-trans-2-pentenc .28 0.24
6 mathyleyclepentane 4.30 4.83
7 2,4-Diaethylpentane 1.37 1.22
2 Benzene a.30 9.30
? S-Methyl-i1-hexsne .29 D.R6
b Cyclobsxans 1.9 1.68
1 2-Methylhexane /TAME ' 2.26 2.24
¢ 2.2-Dipethylpentane 2.02 2,02
3 32-methylhaxane 2.3 2.07
i 2-Methyl-1-hexens 1.20 1.26
bo2,2, ¢=Trimethylpentans 4,08 3.96
1 o,q,2-Triflvoroealnsne
n-Beptane 3.11 %.03
Methyleyslahexane . i_46 3.3%
.2, 5-Diwmsthylhexans 1.1 i-.99
2, &4-pimechylhexane 1.08 1.07
2,3,4-Trivsthrvlpencane 1.49 1.48
Toluenz 1.97 1.95
2,3+~Dimethylhaxane 9.88 0._ga

GLoBAL GEOCHEMISTRY CORP.  B913ETON AVENUE @ CANOGA PARK.CA 81303-7104 & rr121005 a<no




bECjEE!'—S'? 16:51 FROM: TQSCO ENVIRONMENTAL I1ID:51@2772361 PAGE -V g

NLDZT 07-31=19%7
Detailed Gascline Range (23-€10) Hydrocazbon analyeis for
o= produse esmple pubmitted by ENIRIX, Ins.
{ralacive &)

Sample MWS s
aLs ID 4027-1 £027=1D
43 Z-nethylbsprana 1.13 1.18
44 4-Hotirylheptanc D.58 .58
45 3,s-Dimsfthylhaxane o.42 0.41
46 3-Bthyl-3-zethylpsntane 0.96 0.58
a7 3-Methylheptane 2.9% 0.98
48 2-Methyl-l-heptene 0.42 D.43
49 np-Octana 1.72 1.71
s0 2, 2-Tduethylheptane 0.12 0.12
g1 2, 4-Dimethylheptane -] 9.27
5z EBehylcoyelohexgne Q.42 0.48
53 2,6-Dioethylhmpoans : 0.39 o.41
52 Ethylbenzene 9.5% D_58
55 w & p Xylenen £,03 6.26
S8 4-Methryloctane o.28 0.23
57 2-Mathyleetane 1.11 1.12
58 Z-Bthylbepbane 0.71 Q.73
55 3I=Mathyloctan=
. €0 eeEylena’, 1.78 .72 ,

€1 1-Nenene
62 n-Hooane .27 a.28
Is2 p=Bromefluvcsobenzens

&2 Iscprepylbenzene 0.28 a.3e
6¢ 2.2,S5-Trimsthyibeplane

65 2,4, 5-Tripethylheptane o.28 &.2%
&6 na-Propyllengene D.1% 5.12
€% 1-Methyl-3-ethylbenzens 1.12 1.12
68 1=pethyl—4-eshiylbenzens .90 9.9
g9 1.1,5-Trimethylbenzene 1.20 1.20
70 3,3, 4~Trimethylheptane 6.52 0.62
71 2-Mathyl-2=athylbesnzane 1.00 . 1.04
72 3I-Bethylnenane 0.7 n.1ig
72 1,2, &=Tximethylbenzene 2.47 2_a8
74 Ioobumylbeazsne 0.12 Q.1R
75 sec-Butylbenzens 0.33 B.1}
76 neDecans _ 0.32 0,33
77 1,2,2-Trimethylbenzene 0.80 0.84
78  Iadwn 9-45 -1
1% 1,3-Diethylbenzene 0.44 .45

g0 21,A-Diethylbenzens

GrLoBaL GeEoCHEMISTRY CORP. 6319 ETON AVENUE ® CANOGA PARK, CA 91303-21 94 #(818)992-4103




a
DEC-29-97 16:51 FROM: TOSCO ENVIRONMENTAL ID:65102772361 PAGE 377

¥4o2t 07-31~1997
petailad Gasoline Range (c3-c20) Hydrocarbon Anzlyvis for
CGne product asaple submicted by BNIRLZ, InC.
(zelative %)

Sample uwWa wwe
@ac Ip 2027-1 4027 ~1D
a1 a-Butylbenzens 0.85 0.86
g2 1,2-Dimechyl-s-ethylbenzens 0.18 0.18
a3 J..i-bimctl—:yl-:-nﬂwlbwmm 0.21 ¢.22
gk 4i,3-Dimethyl-4-ethylbenzene 1.00 1.00
25 1, 2<Dimechy)-4-=thylbenzens 0.78 o.82
26 BPpdesena

BT 1.2,4,5-Tetram=tihylbenzens - = 0.32
ag 1,2.3. 5-Tetramstiyllrenzene 0.5%4 B.93
¢s 1,2,3,4-Tetzapathyllenrens p.21 0,31
3 Naphthalens 0.15 .15
97 2-Mathyl-naphthalens .04 0.08
92 1-Methyl-naphthaleoe o0._15 0.16

e v A enrrrrarerny £ ADn 2040 ETAN AVENTIF « PANDGA PARK FA a12n3-7184 « (818)832-4103
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DEC-25-97 16:51 FROM: TOSCO ENVIRONMENTAL ID-51@2772361 PAGE

4027H 07~31-1957
Pegradation ratios and bulk cogpoesition calculatad Ezom the gasslioe range (CZ-Cif) analyeis
tme product sample sulwmittsad by FRTRIZ, Inc.

. Sample WS nes
oo In 40271 . 40Z7-1D
Evaparaticon
n-Pantane/s-Heptane 1.05 1.68
2-meothylpentane/2-Methylhoptass 4.58 %78
Hatermmnhing
Bgngeane /Cyelehexane D.18 ¢.18
Teluene/Methylcoyelohexane D.57 D.88
hromaticn/Total Paratfing(n+ise+ays) .35 0.36
Axomatics/Maphehenes 2.22 z.3¢
Bicdegradanien

1

. i
(C4-C2 ParasIsopars)/C4-C8 Qlefine . B_&2 a.63
2-methylhexane /n-Heptane 1.0 1.02
Metirrloyeick /n=-Hap 1.21 212

Ieoparaffingeaphthenes /Total Paraffios £.39 4.a1
Octans rating
2,2, 4-Trinethylpentane /Mathylcyclohexans 1.17 i.17

Relative pezrcentages - Bulk hydrocarbon compositien 2 PLAND

¥ Paraffindte iz.e2 12.E69
& Isoparatfinie 4544 . £5.29
% Arcmatric 24.25 2%.70
% Maphthenic 10.86 16.72
& QOlafinic 5.62 6.59%

S o A

Sypervisor

GLOBAL GEOCHEMISTRY CORP. 6319 ETON AVENUE » CANOGA PARK [A 91203-7102 @ (R1R1Q09_410%
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DEC

-2d-87 168:81 FROM:TOSCO ENVIRONMENTAL

Temperature (F)

1200

Simulated Distillation Curve(s)
(ASTM 2887)
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ID: 5182772361 PAGE 577

DEC-28-97 16:51 FROM:TOSCO ENVIRONMENTAL
o Sipca 1944 - Bz - Temtal Excefience

ENTRIX, inc.

390 Ygaacic Valey Road
Suite 200

Walnut Creek. CA 84596
(510} 93s-8820

{510} 935-5368 FAX

351301
July 16, 1997

Bfr. Jan Kaplan

Global Geochemistry Corporation
6919 Eton Ave.

Canoga Patk, CA 91303

Re:  Enclosed Free Product Sample

Dear Mr. Kaplan,

Please a.na.lyze the enclosed sample MWS as whole oil and sim-distillation according to
ASTM 2887. Please send results to Bob Haddad and invoice directly to ENTRIX referring to

project number 351301. Please call Bob Haddad or myseif with any questions. Thank you
for your assistance.

Sincerely,

ENTRIX, Inc.

Yty Nedegy

Judy Nedoff ‘
Chermist

IN/In

ccl

Bob Haddad

RERE
Frrr
RERRN
mrr
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tha toabbouing BUST B8€ conplated by Yo tehwraotary acceptbng samg

Jor analysis:

N
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[i1]
‘\ =l
) -
SAHPLER 5 L ADDRESS = ANALYSES REQUESTED TURN AROUHD ¥ 1HE: -
VIFNESSING AGENCY . Orreak — | @ =
f? UMO&.V\AQVI\ LAY Q pal Pl O -
V|5 NEDEREERER -
HO, ¥ ) . T
SAHPLE @R* of SAHPL ING 4 2 & REKARKS
10 NG. DATE TIHE SGIL |WATER| GRAD] COMP | COAT. LOCAT 10H t < W <A e
(]
WS Yalx v Z. momf\oﬁw& coaM 4/ Y | ¥ §
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Z
<
A
Q
4
z
ju]
b4
H
>
I
:
' n
a
N
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)]
[A]
m

Nove ail samlns' received lor analysis been stored In fce?
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l'DEC:'-2Q—E7 16: 52 FROM:TOSCO ENVIRONMENTAL ID:518277236B1 FPAGE 113
File=E: \DATA7\C344195_18R Date printed=08-22-1997 Time= 11:13:25
Sample Name=:027-1D (MWS + 153-D14)
55,333 o 66_567 min. Low Y=5.0 High Y=80.0 mv Span=75.0

; ) i A ] L L
3e
38
3B
[y
424
42
25 ]
1
48]
50
- 60_3BO=1-L1E
i F3F > pristane
52 oy
Fepo6dl onyrane
- 67 HF
LT
dul oty TRITY
>=n-C20
56} 56 00 86 17=-i5§3
- 66,588
w-021
a8 -587.88
4 - 68,0
_og ae" -L22
T%-3
=>-n={2%
[1: =
P=n-LZ0
w—ne025
62
=>n-(28
- 63,
n-L27
sl - 83,1
- 478 028
- 65.19
ced 3 =-n-L29
- 68_27

GLoBAL GEOCHEMISTRY CORP. 6919 ETON AVENUE ® GANOGA PARK, CA91303-2194 » (81 8)982-4103




DEC-28-97 16:52 FROM:TOSCO ENVIRONMENTAL ID: 5102772361 PAGE 2,13

File=€: \DATA7\C344199. 18R Date printed=08-22-1997 Time= 11:14:28
Sample Name=40Z7-10 (MWS + 153-014)
&5.587 to 100.0 min, Low Y¥=5.0 High Y=80.0 mv Span=7>.0

L L L H ] i Il 1 ]

o-n-£30
sa- 65.1
-BB..S n=-{31
7] «~59. 8 n-c12
22| e s
kLW —n-{34
16
=-n-C36
.
. [
7B
an-C36
ae]
824 ==n-L37
as|
86, ' 2ep-L38
L1
a_
=>n-£35
924
84
>n-L40
35 T, '
88
108

GLOBAL GECCHEMISTRY CORP. 6919 ETONAVENUE ® CANOGA PARK, CA 91303-2194 » (318) 9924103




6EC:2§—57 16: 53 FROM: TOSCO ENVIRONMENTAL 1ID:5182772361 PAGE

ERREETETERTN Ga= -Chrmatography hY Global GeoChemistry PREANELAAEXERERY

* ok X % % A+ % + * 4+ % * &

x
TODAY'S DATE....07-31-1927 TIME..... 15:09:45 x|
RAW DATA FILE NAME. . E:\DATA7\C34419%9.18R D te s *
SAMPLE NAME. . ... 4027-1D (MWS + IS3-014) A“$ha* *
DATE TAXEN..Jul 192, 1997 19:06:31 *
METHOD, FILE.-...!!!!!!E \DATA7\C34419%0. MET x
METHOD: . .Whole 0il. Analyeis
CALIBRATION FILE....!!!I!!E:\DATA?\CB44199Q-CALCAL; FILE VBRSION...-
INSTRUMENT. . .... HP&820 FID--FID QOPERATOR. . . . Lev Baycher *
RUN TIME. . ...... 100 *
AREL REJECT. 0 COM PORT.... 7 *
HRADING 1..C3- _C44 hnalysxa
HBADING 2..@C-analysis: wethod 1 (split 400:1)

FORMAT FILE..E:\DATA7\NORMAT.FMT

********************'.l'#'L“A“R**ti—tt***t*tl"r***f*****',l.'*****i‘*t****-&***********

t#xxxxx** PEAKS DETECTRD IN THIS CHROMATOGRAM **%#kkwwsekxssses

Peak Ret Time Paak Peak
i {min) Peak Name Area Height
1 5.423 2 3085 3136
2 5.548 4 12782 16503
3 5.8%7 7 1623 1099
4 5.986 @ 175907 165187
5 6.132 9 6502 3233
6 6.187 10 8811 5682
7 6.227 11 | 74552 52230 °
8 6.326 12 ’ 17771 55866
9 6.415 DCM 2013 2655
10 &.462 14 240321 10623
11 6.580 (CB2 34240 20926
12 6.6632 15 4219 2794
13 6.548 2039 1065
14 7.000 1100 1065
15 7.020 16 3976 1447
16  7.135 17 48011 25669
17 7,205 18 126411 82608
18 7.487 19 75563 49972
19 T.627 17302 2273
20 7.872 20 £7140 27380
21 8.046 21 ‘ 6475 2655
22 8.067 22 11188 2307
23 8.136 17613 4468
24 8.275% 23 9546 1430
25 2.411 24 8927 2624
26 8.494 25 ‘ 5491 1964
27 g8.558 26 109300 66832
28 8.661 27 29930 12224
29 9.284 9110 25565
30 8.359% 28 6305 1544
31 9.451 29 8175 2091
32 8.575 230 377992 18058
33 9.87% 31 ' 51087 28355
34 9.93% 32 45901 20020
35 10.1%6 33 70006 30109
36 10.442 33730 15546
37 10.549 24 28623 12878
38 10.582 £783 5027

GLoBAL GEOCHEMISTRY CORP. 5919 ETON AVENUE » CANOGA PARK, CA 91303-2194 » (818) 992-4103

3713
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DECj25L97 16 : 53 FROM:TOSCO ENVIRONMENTAL

g9
‘100
101
102
103
104
105
106
107
108
iQe
110
111
112
113
114
115
11&
117
118
119
120
121

122

123
124
125
126
127
123
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
143
150
151
152
1523
154
155
156
157
158

GroBal GeocHeMISTRY Core.

22.228
22.540
23.205
23.413
23.802
23,812
24.148
24 .274
24.543
24,923
25.055
25.144
25.405
25.599
25.839
25 986
26.326
26.598
26.873
26.987
27.277
27.391
27.882
28.179
28.434
28.861
28.992
29.066
29.228
29.269
29 _350
29.737
29.856
30.239
30.325
30.458
30.544
30.621
30.682
31.622
21.661
32.109
32.134
32.229
32.272
32.375
32.614
32.143
33,267
33.652
33.73)
33.913
34.187

34.474

35.166
35.212
35.882
36.023
36.161
37.599

65
66

67
68
639

70
71

72
73

74
78

76
77

72
79

31
82

83
84
85
86

n-Cl1
87

g8

89

S0

i-c13

12385
11286
8223

6673 -

2661
7122
25840
20719
29612
14039
23707
6631
14708
4145
79344
30760
4038
2452
10920
7619
15148
12402
11342
68932
5740
11782
102958
863
6984
20048
20844
4371
17211

5092

22819
1726
8261

18812

33136
3732
9851
1020
1892
7340
2814

21104
8689
2842

15392

17434
69377
7038
9927
7155
3452

14460

16327
6384

26103
5390

6919 ETON AVENUE » CANOGA PARK. CA91303-2194 # {818) 992-4103

ID:51@2772361

2476
1725
972
1708
1304
1258
5351
3818
6697
32027
5354
2079
2173
761
17510
2933
T42
593
862
1102
3581
1204
1728
1357
849
1487
1953
1446
1228
4350
1783
1104
11468
1942
3334
8398
2256
3797
2068
1039
865
526
630
1791
1250
3585
© 530
882
1562
2065
1321
1219
249
715
114328
1526
1435
1154
1100
1176

PAGE

5/13




DEC-28-87 16:53 FROM: TOSCO ENVIRONMENTAL

39
© 40
41
42

43

44
45

46 .

47
48
49
50
51
52
53
54
55
56
57
‘58
59
60
61
62
&3
64
&5
66
67
68
32
70
71
72
73
74
75
76
77
738
79
80
81
B2
83
84
85
86
87
88
39
80
91
92
93
94
95
96
97
28

GLOBAL GEOCHEMISTRY CORP.

10.650

10.695

11.087
11.1¢8
11.252
11.610
11.969
12.002
12.144
12 .581
12.622
12,670
12.928
13.280
13.4060
13.59¢
13.768
i13_.951
14.0086
14 .257
14 _33%
14.376
14.397
14.547
14.633
14 .689
14,703
14.732
15.175
15.221
15.445
15.697
l16.041
16.065
16.337
16.874
16.9%4
17.258
17.338
17.584
17.6386
17.859
17.989
18.043
18.588
12.700
18.760
19.080
19.316
19.5495
12.600
19.963
20.2%1
20.372
20 _645
20.761
21.509
21.536
21.645
22.181

35
IS#1
36

37
38
39
40
4l
42

43
44

45
46
47

48

49
50
51

52
53

S4
55
56
57

58
60

el
62

iSH2
63

26254
20143
80381
68933
34237
14696
12643
77208
14561
24773

8155
24275
19383
11636
3373e
44455
17066
19991

94723
26426

13144

3970
2321
7366
22365
3291
21757
10506
9886
9544
18578
14812
6385
38929
8145
3016
35688
65459
2530
10459
8764
11359
9439
3471
s008
12287
9154
142622
34984
2896

25567

16667
38385
192821
9833
9131
1704
6324
118706
6855

5919 ETON AVENUE @ CANDGA PARK, CA 31303-2194 @ (818) 992-4103

ID:51@2772361

15195
42314
29746
21958
5087
2466
7929
34750
3936
7711
4051
2002
4331
3499
15925
20109
1809
6065
2281
10234
4808
2966
2677
1621
10057
5300
8277
5494
3942
2462
32000
3636
5924
7678
1816
860
983
2210
$51
4432
2437
3759
3295
1024
1287
2720
1618
16105
3838
3597
4912
4175
9766
3835
2187
1722
983
2199
10535
1611

PAGE

a/s13
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DEC—25L97 16: 53 FROM: TOSCO ENVIRONMENTAL ID:51A2772361 FPAGE 6713

159 37.935 29198 1115
160 35_52¢9 . 4173 712
161, 39.942 5119 684
162 40.239 91 1002 382
163 240.303 i-Cia4 6339 1845
164 40 528 14615 1694
165 40.860 852 3549 832
166 40 . 955 36181 1512
167 42 .233 2027 624
168 43 465 2492 483
169 a4 052 1-C15 9156 3550
170 44 368 3686 820
171 44 698 2727 230
i72 45.679 1705. 440
173 45 952 ' 2659 532
174 46.420 1-Clé6 9662 3931
175 46,781 1297 613
176 47.051 1104 4173
177 47.956 2635 625
178  48.113 . 30058 589
179 48 _527 1835 688
180 49,653 1551 843
181 50.376 i-C18 7017 2851
182 50.805 1339 757
182 50.9¢61 2142 933
184 51.114 1516 636
185 51.236 2652 585
186 51.389 Pristana 9L17 3964
187 51.747 2881 215
188 51.95%9 2415 1026
189 52.131 2967 725
150 53.040 Phytane B039 3618
191 53.353 2388 700
192 53 _.514 1959 51%
is3 54.163 1772 620
194 54,251 1961 953
195 56.089 2518 1321
196 56.169 IS#3 43425 25709
197 56.688% 3251 781
198 57.660 1737 676
195 58.038 2565 404
200 58.346 3438 588
201 58.624 38596 875
202 58.728 : 1522 851
203 63.230 2202 1210
20a 63.71°9 1664 724
205 64 .756 2358 555
206 65.186 2482 1071
207 e6.271 4476 765
208 63.120 2634 . 822
209 £8.565 1669 685
210 69.907 3737 1182

Grou Group Amount Group Percent
Q Q.0000 0_0000%

TOTAL AREA DETECTED = 3641084

Checked by ngA-_ _,é_\ DZ,‘, Date ?’/ 3/ / 7.?’

GLOBAL GEOCHEMISTRY CORP. 6919 ETON AVENUE ® CANOGA PARK, CA 91303-2194 o (818) 992-4103




pEC-2d-97 16:54 FROM:TOSCO ENVIRONMENTAL ID: 5182772361 PAGE
FAle=KM:\DATA7\C144199.17R Dace printad=07-3%-1997 Time= 35:08;06
Sample Namesdd27-1 (MWS + IS2-0L4)
0.9 & 100.0 min. Lot Yab.232 High ¥=172.076 ur Span«i6s.783
0 2l T | > L ] L ] L
= £ 28=T1 -5.98
R T RT=T 7.21=18

- 8.58--26

33 70.70—35
2120137

- 56 171522

-n-0C37
b2
A =~er 38
e —n-C39
fn
859 —n-530

GLOBAL GEOCHEMISTRY CORP. 6919 ETON AVENUE » CANOGA PARK, CA91303-2194 #{8181982-4103

7/13



D‘ECI—IEQ'—B'? 16:54 FROM: TOSCO ENVIRONMENTAL ID:-51A2772381 PAGE arl1a

File=E:\DATAT\C344199.17R Date printed=08-22-1997 Time= 11:08:53
Saiple namewiDZ7-1 (MJS + 153-014)
0.0 ta 33.333 min. Low Y=5.0 High Y=80.0 mv Spar=75.0

4] L L ! o ] | L L] ! l

[{:[ 3

-6.23==11
- 6.88052

2 1A omll

i
»

m
M

T.49=-18

- 7.B8 =20

B.56>-28

-9 . 58>-31 9.89=1)
———t 2282033

10|

-10.70=-3&

—1i17==3%—- 11.10=>-]5§1

11

+ 12 01==537

14

b1

184

20|

22

(L.

26 - 25 .B5x~13

8

20

GLoBAL GEOCHEMISTRY CORP. 6919 ETON AVENUE ® CANOGA PARK, CA 51303-2134 » (818)992-4103




D‘ECK—'E‘BJ‘-B7 16:54 FROM:TOSCO ENVIRONMENTAL

FiLg=E:\DATAT\534-’-199.1?R Date printed=08-22-1997 Time~ 11:09:53
Sample Neme=(027-1 (WS + IS3-014)
35,333 to §6.667 min, Low Y=5.0 High Y=80.0 mv Spar=75.0

ID:S102772361
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pEC-29-87 16:54 FROM: TOSCO ENVIRONHEHRSA™
File=g: \DATAT\CB4415%, 178 Date printed=08-22-1997 Time= 11:10:57
. Sample Naoe=A0Z7-1 (T + 153-014)
66,667 to 100.0 min. Lo ¥=5.0 High Y=8Q.0 mv Spar=72_0

- g7.a¥F"0 -C30

- §7.6
58 E §7.67

- 613 .32

20 . - 69.58n-032
13 =n-(33
Td

7B

I

=-n«38

m=pa{19
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ID:5182772361 PAGE

DEC-25-97 16:54 FROM:TOSCO ENVIRONMENTAL

o R e o e e o e Gas Chromatography b-y Global Geochmistry Rkt kbtEhhins

I

*
TODAY'S DATE....037-31-1997 - TIME. .... 13:33:13 *
RAW DATA FILE NAME..E:\DATA7\C344199.17R *
SAMPLE NAME._ .. _. 4027-1 (MWS + IS3-0D14) *
DATE TAKEN..Jul 18, 1997 17:15:02 *
METHOD FILE..... !lle:\data7\C344199Q ,MET *
METHOD: . .Whole 0il Analysis '
CALIBRATION FILE...!!!B:\DATA7\C344199Q CALCAL. FILE VERSION... -2
INSTRUMENT. . .. .. HP6890 FID--FID OPERATOR. ... Lev Baycher +
RUN TIME........ 100 o
AREA REJECT..... 0 COM PORT.... 7 . *
HEADING 1..(C3-C44 Analysis
HEADING 2..GC-analysis: method 1 (split 400:1)
FORMAT FILE..E:\DATA7\NORMAL .FMT

***********************************i*****t********#********f******!*****t

# {min} Peak Name Area Height
1 5.422 2 2791 2819
2 5.547 a4 18704 15165
3 5.857 7 1624 1026
4 5.986 =8 169098 157758
5 6.133 9 6331 3077
6 6.189 10 8427 5429
7 6.228 11 72262 49811
8 6.329 12 17143 5707
9 6.418 DCM 7200 3521

10 6.465 14 23128 10173

11 6.582 (82 34379 20985

12 6.666 15 - 4252 2697

13 6.552 2262 1139

14 7.021 1801 1334

15 7.022 16 3758 1485

16 7.138 17 47247 24812 ‘

17 7.208 18 124945 739038 *

18 7.491 19 74470 48023

.19 7:u634 18426 2296

20 7.878. 20 67087 25781

21 8.053 21 6178 2752

22 8.073 22 - -10852 4261

23 8.141 25224 4425

24 8.283 23 10175 1548

25 8.421 24 9443 2606

26 8.4%9 25 5437 2051

27 2.563 26 108271 64165

28 8.667 27 30266 11728

29 9.292 10138 2499

30 9.374 28 6650 1562

a1 9.456 2% 8634 2120

32 9.581 30 37263 17492

33 S_88B6 31 50015 26359

34 9.945 32 44719 19587

35 10.202 33 69265 28654

36 10.448 33309 1498950
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ID:-5102772361 PAGE

D'EC‘-'2E|‘—57 16:54 FROM: TOSCO ENVIRONMENTAL
-

0 W e ok o e e e W Gasz c&u_-mi:ography h}" G].Oba.l Geochenu‘_stry e e o e I ke e e R Kok ke R

¥ *®
* TODAY'S DATE....07-31-1997 TIME. . ... 13:33:13 *
* RAW DATA FILE NAME. .E:\DATA7\C344199_17R *
* SAMPLE NAME._ . ... 4027-1 (MWS + 1S3-014) *
* DATE TAKEN..Jul 1%, 1997 17:15:02 *
* METHOD FILE...-.!!!e:\data?\c3441999.MET *
* METHOD:..Whole Oil Analysis

* CALIBRATION FILE...E!!E:\DATA7\C3441999.CALCAL. FILE VERSION...-2

* INSTRUMENT. . ... . HPEBSOQ FID--FID OPERATOR. ... Lev Baycher *
* RUN TIME........ 100 *
* AREA REJECT.. ... ¢ COM PORT.... 7 *
* HEADING 1..C3-C44 Analysis

* HEADING 2. .GC-analysis: method 1 {split 400:1)

* FORMAT FILE..E:\DATA7\NORMAL .FMT

***t*t’:**t*******i‘***#********t**i‘****t*t***************!’*****t***tt****i—

¥x*xt*xx% PEAKS DETECTED IN THIS CHROMATOGRAM *kkikxtdkiekrdidks

Peak Ret Time Peak Peak
# (min) Peak Name Areg Height
1 5.422 2 2791 2819
2 5.547 a 18704 15165
3 5.857 7 le24 1026
4 5.986 =& 169098 157758
5 6.132 ¢ 6331 3077
6 6.18% 10 8427 5429
7 6.228 11 72262 498211
2 6.329 12 17143 5707
9 6.418 DCM 7900 3521
10 6.465 14 23128 10173
11 6.582 (82 343279 20985
iz 6.665 15 4252 2697
13 6.952 2282 1139
14 7.021 1201 1334
i5 7.022 18 3759 1485
16 7.138 17 47247 24812
17 7.208 18 124945 79038 A
18 7.491 19 74470 48023
15 7.634 18426 2296
20 7_878. 20 67087 25781
21 8.053 21 6178 2752
22 8.073 22 10852 4261
23 8.141 25224 125
24 8.283 23 10175 1548
25 8.421 2a 9443 2606
26 8.4%% 25 5437 2051
27 8.563 26 108271 6&4165
28 B.667 27 30266 11728
29 8.292 10138 2489
20 9.374 28 0650 152
31 9.456 29 83634 2120
32 2.581 30 37263 17492
33 9.886 21 50015 28859
34 9.945 32 44719 19597
35 10.202 133 69265 28654
36 10,448 33309 14990
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D‘EC'—IE_EJ-B'? 16:55 FROM:TOSCO ENVIRONMENTAL ) ID: 512772361 PAGE 12,13
37 10.556 34

. 38  1D.592 26613 13359 S
39 10.656 8348 4958
40  10.700 35 25483 14711
42 11.175 36 78414 28516
42 11.258 &€8754 21403
44  11.619 35937 5219
45 11..875 15233 2418
46 12.008 37 12313 7721
47  12.150 76372 2323284
48 12.588 33 14808 3899
49 12 629 24%07 7411
50 12.676 39 7191 4123
52 12.945 4303 1008
53 13.286 16235 4135
56 13.791 43605 19415
59 14.265 43 9340 22886
60 14.346 44 25041 9487
61 14.380 12457 4626
62 14.394 45 4550 3009
63  14.556 8970 2776
&4 14 . 640 a6 7428 1581
66 14.709 47 4439 5824

67  1a.741 20509 8020
68  14.819 9322 5170
71 15.452 - 8808 2283
72  15.704 15169 2847
73 16.047 13513 3413
74 16.070 49 4755 4880
76 16.88a 50 7405 1667
77 16.999 2662 746
78 17.303 51 6023 869
79 17.254 6175 2030
80 17.589 52 2220 697
81 17.642 9629 4060
82 17.863 8002 2237
83 17.9924 53 10142 3542
84 18 051 8580 2993
85  18.595 | 2901 207
86 18.706 54 4196 1122
87 18.774 11295 2383
90 19.557 56 34605 3849
91  19.606 57 8361 3306
92 19.913 24578 4551
94  20.05¢ 15782 3809
95  20.201 60 5377 1231
96  20.382 38591 8751

v 19012 3792 .
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SEHJEé—ET 16: 55 FROM:TOSCO ENVIRONMENTAL

=/
..98
99
100
101
102
103
104
105
106
107
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
142
145
146
147
148
149
150
151
152
153
154
155
156

GLOBAL GEOCHEMISTRY CORP. 5913 ETON AVENIIE @ RANARA DAL ~a Asnnn <o

20.767
20.851
21.505
21.544
21.651
22.197
23.229
22.948
23.213
23.379
23.419
23.809
23.852
24 .161
24.283
24 _555
24.642
24 .927
25.066
25.150
25.409
25_537
25.849
26.008
26.234
26.522
26.597
26.873
27.000
27.292
27.402
27.912
28.136
28_448
28.677
28.865
2%.001
29.281
29'.749
29.858
30.253
30.333
30.554
30.640
21.590
31.6532
31.728
32,135
32.243
32.390
33.151
33.273
33.667
33.752
34.485
34.810
35.156
35,227
35.602
36.036

61

62
IS#2
63

65
66

67
62
69
70
71
72
73
74
75

76
77

78

79
21
32

83
84

8%
86
n-C1l1

87
g8

g9

90

8246
3574
15829
5217

115153

6175

12025

2425
5399
691
6230
2569
5753
24845
19796
28674
13071
12709
22106
11678
12994
3857
76604
28033
3944
26471
2332
7661
7050
17750
10225
9972
5848
4383
2500
4314
9717
18747
4045
12250
4588
22097
6475
17281
1782
3430
4501
1707
7245
20692
2733
14380
17284
6837
6698
8154
3279
15544
16060
6652

ID:5102772361

1536
566
2821

1885

10224

1564

2362

1502
824
2598

1497
932

1021

4677

3484

€180

2233

2826

4761

2097

1982
672

15482

29204
707
642
S01
743
978

3432

1150

1559

1165
698
50¢&

1264

1705

3804
899

1056

1613

2962

2011

31658
500
733
585
409

1446

2995
901

1463

32572

1254
670
776
599

1396

1286

1062
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