United States Office of Air Quality EPA-450/4-80-036a
Environmental Protection Planning and Standards December 1980
Agency Research Triangle Park NC 27711

SEPA Northeast Corridor
Regional Modeling
Project - Determination
Of Organic Species
Profiles For Gasoline
Liquids And Vapors

-
NS ¥ TN \




EPA-450/4-80-036a

Northeast Corridor Regional Modeling
Project - Determination Of
Organic Species Profiles For
Gasoline Liquids And Vapors

by
Midwest Research Institute

425 Volker Boulevard
Kansas City, Missouri 64110

Contract No. 68-02-2524
EPA Project Officer: Tom Braverman

Prepared for

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Air, Noise, and Radiation
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

December 1980



This document is issued by the Environmental Protection Agency to report
technical data of interest to a limited number of readers. Copies are
available free of charge to Federal employees, current EPA contractors

and grantees, and nonprofit organizations - in limited quantities - from
the Library Services Office (MD-35), U.S. Environmental Protection Agency,
Research Triangle Park, North Carolina 27711; or, for a fee, from the
National Technical Information Service, 5285 Port Royal Road, Springfield,
Virginia 22161.

This report was furnished to the Environmental Protection Agency by
Midwest Research Institute, 425 Volker Blvd., Kansas City, Missouri
64110, in fulfillment of Contract No. 68-02-2524. The contents of
this report are reproduced herein as received from Midwest Research
Institute. The opinions, findings and conclusions expressed are
those of the author and not necessarily those of the Environmental
Protection Agency.

Publication No. EPA-450/4-80-036a



Section

1. Introduction.

2. Sampling Procedures .
3. Analysis Procedures .
4. Results .

5. Conclusions .

Note:

List of Tables.

CONTENTS

iii

Sampling and Analysis Data Sheets, the appendix to this report,
is available as a separate publication (EPA-450/4-80-036b).



Table

LIST OF TABLES

oo~ WN -

Sampling Matrix. .

Boston, MA, Mobil Leaded Regular .

Boston, MA, Texaco Leaded Regular.

Boston, MA, Mobil Unleaded Regular .
Boston, MA, Texaco Unleaded Regular.
Boston, MA, Shell Unleaded Premium .

New York, NY, Mobil Leaded Regular . .
New York, NY, Mobil Unleaded Regular .
New York, NY, Mobil Unleaded Premium .
Philadelphia, PA, Arco Leaded Regular. .
Philadelphia, PA, Exxon Leaded Regular .
Philadelphia, PA, Exxon Leaded Regular .
Philadelphia, PA, Arco Unleaded Regular. .
Philadelphia, PA, Exxon Unleaded Regular .
Philadelphia, PA, Exxon Unleaded Regular .
Philadelphia, PA, Sunoco Unleaded Regular.
Philadelphia, PA, Amoco Unleaded Premium .
Baltimore, MD, Exxon Leaded Regular.
Baltimore, MD, Exxon Unleaded Regular.
Baltimore, MD, Shell Unleaded Premium.
Washington, DC, Amoco Leaded Regular . .
Washington, DC, Amoco Unleaded Regular .
Washington, DC, Amoco Unleaded Premium .

Weighting Factors (Molecular Weights) Used In Calculatlons .

iv

2]
[ pr— Y]
O \WwWoo~dWw A

12
13
14
15
16
17
19
20
21
22
23
24
25
26
27
28
29
30



SECTION 1

INTRODUCTION

The Office of Air Quality Planning and Standards (OAQPS) is undertaking
a large program to validate and demonstrate photochemical oxidant diffusion
models. The program will include the application of a Regional model to
the Northeast Corridor of the United States, and the application of the SAI
Urban Airshed Model to five metropolitan areas (Boston, New York, Philadelphia,
Baltimore, and Washington, DC) in the northeastern United States, respectively.
This report presents the results of a study to determine organic species
profiles for gasoline liquids and vapors for 20 samples of gasoline(s) col-
lected from the five metropolitan areas. The purposes of this study were
(1) to determine organic species profiles for gasoline vapors for use in
photochemical modeling applications, (2) to compare organic species profiles
for gasoline vapors to organic species profiles of gasoline liquids, and (3)
to determine the effect of temperature on gasoline vapor speciation.

The sampling was conducted by Midwest Research Institute (MRI) personnel
during the period July 14 to July 18, 1980. The sample analysis was conducted
by Department of Energy (DOE), Bartlesville, Oklahoma. For each of the 20
samples, both the liquid organic species profile and the vapor organic
species profile at an equilibrium temperature of 80°F (27°C) were determined
by gas chromatography (GC) analysis. The Exxon regular leaded and Exxon
regular unleaded Philadelphia samples were also analyzed for vapor organic
species at an equilibrium temperature of 60°F (16°C), 100°F (38°C), and
120°F (49°C).



SECTION 2

SAMPLING PROCEDURES

One-quart metal containers with inner seals to protect against leakage
were selected to contain and store the samples. A brass nozzle adaptor was

made to allow the leaded gasoline samples to be filled directly into the
cans.

Due to fire regulations the sample cans were painted red and stenciled
"GASOLINE" on their exteriors. Adhesive labels were affixed showing address,
date, type of gasoline, and signature of the sampler. The sampling techniques
were tested in the Kansas City area prior to sample gathering. Whereever
possible the fire marshall or other responsible person in each locality was
contacted prior to beginning the sampling trip to ensure that local regula-
tions and the sampling program were not in conflict.

Each sample container was filled with the specified grade of gasoline
at a filling station within the city limits as shown in Table 1. The
containers were filled to 90% of capacity and inner seals installed. The
delivery hose was flushed with a minimum of 1 gal. of gasoline prior to
sample collection. After collection the samples were stored in a metal
insulated chest until delivered for analysis. Dry ice was added to the
insulated chest as needed to prvent excessive temperatures.

No sampling problems were encountered. Sample cans proved to keep the
samples from leaking. Samples were transported by car to DOE, Bartlesville,

Oklahoma. The samples were kept in cold (0°F) storage at DOE prior to
analysis.



TABLE 1. SAMPLING MATRIX

Brand of gasoline

Leaded Unleaded Unleaded
City regular regular premium
Boston (2) Mobil (4) Mobil (6) Shell
(3) Texaco (5) Texaco
New York (7) Mobil (8) Mobil (9) Mobil
Philadelphia (10) Arco (12) Arco (15) Amoco

(11) Exxon® (13) Exxon®’
(14) Sunoco

Baltimore (16) Exxon (17) Exxon (18) Shell

Washington, D.C. (19) Amoco (20) Amoco (21) Amoco

Note: Numbers in parentheses indicate the corresponding
summary table.

a .
2/ Vapor analysis performed at four temperatures.



SECTION 3

ANALYSIS PROCEDURES

The analysis procedures were established by Dr. Frank Cox of DOE. The
samples were analyzed on a Perkin-Elmer Gas Chromatograph, Model 900 with
flame ionization detector. The column used was a 200 ft squalane (0.01 mm
I.D. stainless steel) with helium carrier and nitrogen make-up gases. The
chromatograph was calibrated daily with a blend of propane, isobutane, iso-
butene, and n-butane. The data were collected with a Hewlett Packard
3353-A Laboratory Automation System and monitored with a strip recorder.

The collected data were then processed by a Hewlett Packard 2100 computer
system.

The bulk liquids were analyzed by direct syringe injection of a chilled
(0°F) sample into the GC column. A more complex method, described below,
was needed to determine organic species profiles for gasoline vapors.

A 250 cc glass, round-bottom flask fitted with side arm (for evacu-
ating) and top with rubber septum (total volume = 333 cc) was rinsed with a
50:50 mixture of acetone/petroleum ether, flushed with nitrogen and evacu-
ated to hard vacuum (halocarbon grease used for ground glass joints). A
syringe loaded with 22 cc's of liquid sample was injected through the
rubber septum creating a 1:15 liquid to vapor ratio. The flask was encased
in a heating mantle or placed in a controlled temperature environment,
brought to desired temperature, and allowed to equilibrate for 2 hr. Using
a hypodermic needle, air was introduced into the flask through the rubber
septum, reducing the vacuum to about 6 cm. The flask was then allowed to
equilibrate at the desired temperature for 1 hr. The flask was then brought
to atmospheric pressure with a hypodermic needle passed through the rubber
septum. A 4 cc vapor sample was drawn from the flask and injected into a
32 liter Tedlar bag simultaneously with 8 liters of air. A 25 cc vapor
sample from the Tedlar bag was injected onto the column and held for 5 min
at ~130°C. The oven temperature was then raised to -10°C and was programmed
to rise at 2.5°C/minute until 100°C was reached. The oven temperature was
held for 30 min at 100°C.



SECTION 4

RESULTS

The analysis printouts (see the Appendix)a were used by MRI to produce
tables of volume and weight percent of hydrocarbons by carbon number and by
chemical class. These results appear in Tables 2 through 21. No acetyl-
enes were detected and only one sample (Table 10) showed an apparent oxygen-
ated compound.

Tables 2 through 21 were derived from the analysis printouts by use of
the equations shown below:

vol fraction x 100

mole fraction x 100 x molecular wt - results normalized
to 100

mole fraction x 100

mole fraction x 100 x molecular wt - results normalized
to 100

liquid vol %
liquid wt %

nn

vapor vol %
vapor wt %

Hn

The molecular weights used are shown in Table 22. The oxygenates were
assumed to be alcohols. Since the only oxygenate found is believed to be
acetaldehyde, the C, molecular weight for oxygenates was changed to that for
acetaldehyde.

a Sampling and Analysis Data Sheets, the appendix to this report, is
available as a separate publication (EPA-450/4-80-036b).




SECTION 5

CONCLUSIONS

The results indicate that organic species profiles of gasoline vapors
differ significantly from organic species profiles of gasoline liquids.
The range into which the 20 gasoline liquid and vapor species profiles fall
is given below.

Reactivity Liquid Vapor
Class (wt. %) (wt. %)
Aromatic 28-52 0.8-3.2
Olefin 0-12 0-22
Paraffin 37-67 76-98

The vapor profiles show only a small percentage of aromatics due to
the low volatility of aromatics. Conversely, the vapor profiles show a
high percentage of paraffins due to the high volatility of C4 and Cg paraf-
fins. There is also an increase in the percentage of olefins in the vapor
profiles due to the high volatility of C4 and Cs olefins.

The two samples measured at varying vapor temperatures (Tables 1lla and
13a) show only minor changes in composition with temperature, but the total
hydrocarbon concentration increases substantially with temperature.



TABLE 2. BOSTON, MASSACHUSETTS, MOBIL LEADED REGULAR

CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

VOLUME FERCENT VOLUME FERCENT

1 0,00 0,00 0.00 0,00 1 0,00 0,00 0,00 0,00

2 0,00 0,00 0.00 0,00 2 0,00 0,00 0.00 0,00

3 0.14 0.00 0,00 0.14 3 0.00 0,00 0.00 0,60

4 7.08 1.05 0,00 8.13 4 446,96 4,03 0.00 90.99

5 15,63 2.57 0,00 18.20 5 32,95 3,55 0.00 36.50

7 10.24 0.73 4,42 15.39 7 1.38 0.00 0.38 1.76

8 10,78 0.04 6,22 17.04 & 0,23 0.00 0.03 0+26

9 4,47 0.12 6,67 11.26 9 0.00 0.00 0.00 0.00

10 2.16 0.00 541 757 10 0,00 0.00 0,00 0,00

11 0.55 0,00 0.66 1,21 11 0.00 0.00 0.00 0,00

12 0,58 0.00 0,08 0,66 12 0,00 0.00 0,00 0,00

L ToTaL 69,06 6,25 24,70 100,01 TOTAL 91 .45 7 .89 0,66 100,00

CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

WEIGHT FERCENT WEIGHT FERCENT

1 0,00 0.00 0,00 0,00 1 0.00 0.00 0.00 0,00

2 0,00 0,00 0,00 0,00 2 0,00 0,00 0.00 0.00

3 0,10 0.00 0,00 0,10 3 0,00 0,00 0,00 0.00

4 5.b6 0.88 0,00 6,55 4 40,82 3,38 0,00 44,20

5 13,61 2.35 0,00 15,96 5 35,56 3,72 0.00 39.28

é 16.23 1.70 1.51 19.44 é 12.80 0.39 0.29 13.48

7 10.13 0,72 5,31 16.16 7 2,07 0,00 0.52 2,59

8 10,68 0.04 7.47 18,18 8 0.39 0,00 0,05 0.44

9 4,464 0.11 8.02 12,59 9 0.00 0.00 0,00 0.00

10 2.21 0.00 6,78 8,99 10 0.00 0.00 0,00 0.00

11 0.56 0,00 0,78 1.34 11 0,00 0,00 0,00 0,00

12 0,61 0.00 0,09 0,69 12 0.00 0.00 0,00 0.00

TOTAL 64,25 5,80 29,95 100.00 TOTAL 91 .64 7 .50 0.86 100,00
BULK LIQUID SATURATED VAFOR @ 80 DEGREES F.

(1,470 ppm C total)



TABLE 3. BOSTON, MASSACHUSETTS, TEXACO LEADED REGULAR
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

0GOS SUOS L Bst Svee eI Sard beee S0as b bt 0000 tane mee 4000 4000 S04 Tea 00sy Gess SHes wUS St Seee Guas e e 4000 mee yee Sede bats S4st Sar Goes Gese Sems Webs Ao S0e SORS Gt SerS Sima ean famd A Gmwe S SAS GEA¢ GrGS WU Sube TG Foen SO0e Seee burt Su Sasy
L e - -

VOLUME FERCENT VOLUME FERCENT v
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0400 0.00 0.00 0,00 2 0,00 0.00 0.00 0,00
3 0.08 0.00 0.00 0.08 3 0.00 0,00 0,00 0.00
4 4,02 1.13 0,00 5,15 4 33.37 5,49 0.00 38.86
S 17.73 - 2434 0.00 20,07 S 41 .25 3.43 0.00 44,68
6 21,00 0.99 0.98 22.97 6 13,22 0.32 0,27 13.81
7 12.13 0.76 3.33 16.22 7 1.92 0.00 0.40 2.32
8 ?.64 0.03 7.99 17 .66 8 0.25 c.00 0,10 0,39
? 4.77 0.07 7.10 11.94 9 0,00 0.00 0.00 0.00
11 0.43 0.00 0.36 0.79 11 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 12 0.00 0.00 0.00 0,00
TOTAL 71.55 9.32 23.15 100.02 TOTAL ?0.01 ?.24 0.77 100.02

[¢ 3]

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

SR S ST0D IR WS St 000 46 s4es Aeme Sius 90 06 G0e Geme S0u0 et G000 Semt S9te G040 Seb S GG S4es Som BaES Sess Gae MAR Sey SANS S040 Saot Shve o Sme +ast Sese 4o . €400 ces M S S0s MSS Tt eet SH4s G0 e S bse Fiee Sr S0P S0rD bees ShM G S Sree Gore PGP Sy e ed N e SOP mAt fmmb fam SV MM it Pt Sgm Gyn iy MO Seas Gere e Gus fve eme dese

WEIGHT FERCENT WETIGHT FERCENT
1 0,00 0,00 0,00 0.00 1 0,00 0.00 0.00 0.00
2 0,00 0,00 0,00 0,00 2 0.00 0.00 0.00 0.00
3 0.05 0,00 0,00 0,05 3 0,00 0,00 0,00 0,00
4 3,22 0.96 0,00 4,17 4 28,03 4,45 0,00 32.48
5 15.51 2,16 0,00 17 66 5 43,01 3,48 0.00 46,48
6 19.54 0,99 1.20 21,72 6 16,44 0,39 0.30 17,16
7 12.10 0.74 4,02 16,86 7 2.78 0,00 0.53 3.31
8 955 0.04 9465 19,23 8 0,41 0,00 0,15 0.57
9 4,79 0,07 8.57 13,43 9 0,00 0,00 0,00 0.00
10 1,80 0.00 4,20 6,00 10 0,00 0,00 0.00 0.00
11 0.44 0.00 0.43 0,87 11 0.00 0,00 0.00 0,00
12 0,00 0,00 0.00 0,00 12 0.00 0.00 0.00 0.00
TOTAL 66,99 4,95 28,06 100,00 TOTAL 90,69 8.32 0.99 100,00

BULK LIQUID SATURATED VAFOR @ 80 DEGREES F.



TABLE 4. BOSTON, MASSACHUSETTS, MOBIL UNLEADED REGULAR

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

@Mee Gedu sese 00 Ces Bee GHEE SN Gems S Seee SN WSS Ghs mbe Seee BSS S6L G000 S00e Sese basd SESS GURS SESE SN SHO GUNG SN SOS G000 Giy Mese SHES SS0e SUBS BHNS SHGs Aae el Sl Sem BEer Sete Sese Gamn heee et aim 000 SOV Go 0TS THH $H0S SRS S Sewe PG S mes Seve i S40e SUEE PSS GRS LSS Sws CYES SEMe Seu 4eee o0 Sora S00e 4SS FTNY Gwmi EMeH SES MAY M SOGL 1SS ARG Y GMSS Gvee $OMe Samd e ST S4SY G4 Seve

VOLUME PERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.23 0.00 0.00 0.23 3 2.95 0.00 0.00 2.95
4 6.53 1.23 0,00 7.76 4 45.71 4.57 0.00 50.28
) 14,65 3.32 0,00 17.97 9 33.14 4,90 0.00 38.04
6 11.56 2.32 1.38 15.26 6 6.09 0.51 0.33 6.93
7 8.66 1.18 6.00 15.84 7 1.17 0.00 0.47 1.64
8 10,03 0.04 10.32 20,39 8 0,15 0.00 0.00 0.15
k4 4,02 0.10 10.58 14.70 ? 0.00 0.00 0.00 0.00
10 1.49 0,00 D.33 6.82 10 0,00 06.00 6.00 0.00
11 0.28 0.00 0.40 0.68 11 0.00 0.00 0.00 6,00
12 0.37 0.00 0,00 0.37 12 0.00 0.00 0.00 0.00
TOTAL 97 .82 8.19 34.01 100,02 TOTAL 89.21 ?.98 0.80 ?9.99

CAREBON NO. FARAFFINS OLEFINS ARDMATICS TOTAL CAREON ND. PARAFFINS OLEFINS AROMATICS TOTAL

S0t bope Gome S90 SES SIS GIES Gmae e GERS GNSS GASE Fet% Cvuy Goes Gece Sse Gee G050 SMte BN SeE G0es Bees I6s Sete Bess GON PR Siad 0at Fmww ans GH4 ect Sss Bemd Pee See Sees S SHES G400 Sove ese Same Seew Seve o $0e 40e Sess TERs Ghan fmie e GUUS SHS S0 Sane Beet PSS SNV 40O GIE Seeu SHSS SESY GGGV SRS SRSS Seme Sve BRAS SUGe G0t SO0 M4 mit GAGS G0SE AN TAR SGne Miwe S WA G TS Geee SIEU At Bees AUES Mamy sees

WEIGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0.00 0,00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 6,00 2 0.00 0.00 0.00 0.00
3 0.15 0.00 0.00 0.15 3 1.99 0.00 0.00 1.99
4 912 1.02 0.00 6.14 4 40.56 3.92 0.00 44.48
) 12.41 2.97 0,00 15.38 9 364,51 9625 0.00 41.76
6 10.55 2.21 1.65 14.41 6 8.01 0.66 0.39 ?.06
7 8.44 1.13 7.04 16.61 7 1.79 0,00 0.66 2.+45
8 .72 0.04 12,12 21.87 8 0.26 0.00 0.00 0.26
9 3.92 0.09 12.45 16.46 9 0.00 0.00 0.00 0.00
10 1.49 - 0.00 6.36 7 .85 10 0.00 0.00 0.00 0.00
11 0.28 0.00 0.46 0.74 11 0.00 0.00 0.00 0.00
12 0.38 0.00 0.00 0.38 12 0.00 0.00 0.00 0.00
TOTAL Y Ve 746 40.08 100,00 TOTAL 89.13 ?.82 1.06 100.00

BULK LIQUID SATURATED VAFOR @80 DEGREES F.

(1,440 ppm C total)



TABLE 5. BOSTON, MASSACHUSETTS, TEXACO UNLEADED REGULAR

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FPARAFFINS OLEFINS AROMATICS TOTAL

TU NS C0T TTL A ens M GSS SIS SSMt GOm0 FOAe PGS GmS eSS GSS SAGS ASES GOV 00 S el She Ghad SGS GAH Soss SPes WIS ENee SeSe Sase SOV S BeE Iee HHe Weat Sote SEIt bds PeRe MG Sese Smm Gase bows FAR ot ouse Siua abe besa Sve Bet Sve Seve B Hee Bete HSE Bbet MU Bee Mees Fmbe B0es Ebes FEY R0 Sewy 94 SEe Serd Band GHMS $hes FUOS Pamt ASE S0 Gwn UGS GRY e Sne ST Smee SSee G/ SIS SNas PSS res rhey sews

VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0,00 0,00
2 0.00 0.00 6.00 0.00 2 0.00 0.00 0.00 0.00
3 0.06 ’ 0.00 0.00 0.06 3 0,00 0.00 0.00 0.00
4 b&.72 1.24 0.00 7.96 4 48.71 4,92 0.00 33463
S 12.89 3.63 0.00 16.52 3 30.96 4.74 0.00 35.70
6 ?.93 2.33 0.00 12.26 b6 6.21 0,66 0.22 7.09
7 11.35 1.34 4.86 17 .55 7 1.87 0.03 0.53 2.43
8 16.75 0.04 7 .55 24,34 8 1,03 0.00 0,11 1.14
? 4.61 0.19 779 12,59 9 0.00 0.00 0.00 0.00
10 2.08 0.00 S.01 7.09 10 0.00 0.00 0.00 6.00
11 0.32 0.00 0.54 0.86 11 0.00 0,00 0.00 0.00
12 0.77 0.00 6.00 0.77 12 0.00 0.00 0.00 6.00
TOTAL 65.48 8.77 205.75 100.00 TOTAL 88.78 10,35 0.86 ?29.99
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
WEIGHT FERCENT WETGHT FERCENT
1 0.00 0.00 6.00 0.00 1 06.00 0.00 0.00 0.00
2 0.00 0.00 0,00 0,00 2 0.00 0.00 0.00 0,00
3 0.04 0.00 0.00 0.04 3 0.00 0.00 0.00 0.00
4 9.36 1.04 0.00 6440 4 42.57 4.15 0,00 46.73
] 11.14 3,31 0.00 14,45 9 33.59 S.00 0.00 38.59
6 P.21 2.27 0.00 11.48 6 8.05 0.84 0.26 ?.14
7 10.83 1,30 G.82 17 .94 7 2.82 0.04 0.73 3.60
8 16.49 6.04 ?.04 285.57 8 1.77 0.00 0.18 1.95
4 4.58 0,19 ?.39 14.12 9 0.00 6.00 0.00 0.00
10 2.13 0.00 6.13 8,27 10 0.00 0.00 0.00 0.00
11 0.33 6.00 0.64 0.926 11 0,00 0.00 0.00 6.00
12 0.79 0.00 06.00 0.79 12 0.00 0.00 0.00 0.00

TOTAL. 60,20 8.13 30.97 100,00 TOTAL 88.80 10.03 1.17 100.00



TABLE 6. BOSTON, MASSACHUSETTS, SHELL UNLEADED PREMIUM
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

ot Gute Sors et $406 BEd Gwme €000 SE med Fess GO0 Frwe Gurd Bash G0N PO Gs Sset Ses B0Ps Bate GUr St Fiee Gave ek SOt GbEe Gmit bam CTSS G0N bewe e Sans PP Geee SO CH Emee sime E4O S00s Gt Bese Pene Soee seee sove wts Foes Sees Semn seve ove Tebe Geoe Sebe Sme SAEe SUES Geee Seer Ramm GeEe FHNS See et SN Shse Sope Sime Gvis Chet G GAe Sate S (P S AniS G GO0 S0SS S mms e sew s s

VOLUME FERCENT VOLUME FERCENT
2 0.00 0,00 0,00 0,00 o 0,00 0.00 0.00 0.00
3 0,07 0,00 0,00 0,07 3 0,00 0.00 0.00 0,00
4 5.00 2.01 0,00 7.01 4 38,50 14.41 0,00 52,91
3 P72 4.92 0.00 14.64 5 29.89 5 .48 0.00 35.37
6 7.96 4,24 0,00 12,20 6 4,89 2.75 0.18 7 .82
7 7.35 0.57 15.18 23,10 7 1,12 0,00 1,648 2.80
8 16.52 0,02 8.57 25,11 8 0.99 0.00 0.11 1.10
9 4,02 0,00 7.10 11.12 9 0.00 0,00 0.00 0.00
10 1.79 0.00 4.44 6423 10 0,00 0.00 0.00 0.00
11 0.14 0,00 0,38 0.52 11 0,00 0.00 0.00 0,00
12 0,00 0,00 0.00 0,00 12 0.00 0.00 0.00 0.00
FJTUTAL . 92497 11.76 35.67 100.00 TOTAL. 75,39 22,64 1.97 100,00
(&)
CARBON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

Sve G shes G4ve S00s 00 See SOms aSn SIS Geus FUNS SINe PG COR FORS SN Peee Muus HONS SUIR SSS S0A) GAme S04 Sss Abgs S00e S et S SUSS PGS Bees PSS SHE SSS S MSS S48 Fore cmms BHES G000 brms Bens B4 Pme

~ons +e00 oee Ses $ASS Sat een Senr SV PEN Sers Gacd eee Pees e GOrt GHu FESS SLM Y SUN GUY MG SIS GINe COmd Gee Lt GO SHab SeGe SENI GEUE SUOT Sen UGS SHP GOSe Sme FAS SAES SHSt Geve S S GHta bumd s

WEIGHT FERCENT WEIGHT FERCENT

0.00 0.00 0.00 0.00

1 1 0,00 0,00 0,00 0,00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0,00
3 0.05 0.00 0.00 0.05 3 0,00 0.00 0.00 0,00
4 3.85 1.64 0.00 9+49 4 33,67 12.17 0.00 45,84
5 8,21 4,45 0,00 12.66 5 32,45 5.78 0,00 38.23
6 7420 3.87 0.00 11.07 b 6,34 3.48 0.21 10.04
7 6.86 0.54 17.68 25.08 7 1.69 0.00 2.33 4,02
8 15.76 0.02 9,99 25,78 8 1.70 0.00 6.18 1.88
9 3.90 0.00 8,32 12.23 9 0.00 0.00 0,00 0.00
10 1.77 0.00 5.28 7.05 10 0.00 0.00 0,00 0.00
11 0.15 0.00 0.44 0.59 11 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 12 0,00 0.00 0.00 0.00
TOTAL 47,77 10,52 41,71 100,00 TOTAL 75 .85 21.43 2.72 100,00

ULK LIQUID
B Q SATURATED VAFOR @ 80 DEGREES F.

(1,020 ppm C total)



TABLE 7. NEW YORK, NEW YORK, MOBIL LEADED REGULAR
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

NS SUD STIe IV B0 tnse mm KNS 050 4SS S¢Sy SHEL Sei G Boo G000 SORE BNS GHSH Beed U PR Abee UG Sl GUS SOSE Tmes SoEs e i S0 fees My BEM $IAS SU0O Guss ermd oot Pesd PRCS Girs imts Svee bevs Seen o $4e Gose S Sas Sesd it $0e S WS Bt Pane Seee Pesd Gees GANS CSR\ Mimd G Faet mit SESE Frs Sost Fiae e SGS PuGs Saas FhGe M GRS SN GeR GOV Mt L TELs SRS S S0P S Sems i FEe e wene

VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0,00 0.00 1 0,00 0,00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.12 0.00 0.00 0.12 3 0.00 0.00 0.00 0.00
4 6.14 1.02 0.00 7.16 4 45.06 4.11 0.00 49 .17
9 ?.38 8.33 0.00 17.71 ) 34.76 3.74 0.00 38.50
6 16,35 1.81 1.38 19.54 6 ?.41 0.20 0.41 10.02
7 10.42 1.48 4.78 16.68 7 1.58 0,00 0.47 2.05
8 11.73 0.04 6.86 18.63 8 0.27 0.00 0.00 0.27
9 920 0.10 6.73 12.03 9 0.00 0.00 0.00 0.00
10 2.29 0.00 4.04 6.33 10 0,00 0.00 0.00 0.00
11 0,31 0.00 1.05 1.36 11 0.00 0.00 0,00 0.00
12 0.38 0.00 0.08 0.46 12 0.00 0.00 0.00 0.00
TOTAL 62.32 12.78 24.92 100,02 TOTAL ?1.08 8.05 0.88 100,01

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
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WEIGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0,00 0.00 06.00 2 0.00 0.00 0.00 0.00
3 0.09 0.00 0.00 0,09 3 0.00 0.00 0.00 0.00
4 4.87 0.85 0.00 S.72 4 39.02 3.44 0.00 42 .45
o 8.14 7+49 0,00 15.62 9 37 .36 3.91 0.00 41.27
6 15.22 1.77 1.67 18.66 6 12.08 0.25 0.48 12.81
7 10,25 1.43 S.70 17.38 7 2.36 0,00 0.65 3.00
8 11,85 0.04 8.19 19.77 8 0.46 0.00 0.00 0.46
K4 9.18 0.09 8.04 13.32 4 0.00 0.00 0.00 0.00
10 2.33 0.00 I.05 7.39 10 0.00 0.00 0,00 0.00
11 0.32 0.00 1.26 1.57 11 0,00 0.00 0.00 0.00
12 0.38 0.00 0.10 0.49 12 0.00 0.00 0.00 0,00
TOTAL 98.32 11.67 30.01 100.00 TOTAL ?1.28 7.60 1.12 100.00

BULK LIQUID SATURATED VAFOR @ 80 DEGREES F.



TABLE 8. NEW YORK, NEW YORK, MOBIL UNLEADED REGULAR
CAREON NO. FPARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

s 1400 Seme Gont SNt S Gant et S Sear Bis TE Fte bem SEO Sete AT SEve Sate S Fess FHAT S4e0 GRS Gmie mmm el eta WA Sare MY RSt A Bee 0ee RSO Bmd SR S Gnse 60O Ges Gee Goee Fmie Sese Geve seee e 0000 Samm et STV Gmew My Gt SSNS SSSS SIS BSSH GH4 G0Se I S40 GESH Sa0 BAE NS PP SATY SER Aert G004 SASt Pbd Send SSn YRS TS (e CA Gme S kb G Gt e Mmis Mme 4w b S Cas e Gmbe e

VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0,00 1 0.00 0.00 0.00 0,00
2 0.00 0.00 0.00 0.00 2 0.00 0,00 0.00 0.00
3 0.12 0.00 0.00 0.12 3 1,40 0.00 0.00 1.40
4 6.07 1.41 0.00 7.48 4 45 .44 9.98 0.00 91.42
o 13.52 3.06 0.00 16.58 9 32.23 4.98 0.00 37 .21
6 10.72 2.29 0.81 13.82 6 6.46 0.53 0.35 7 +34
7 10.07 1.24 6.67 17.98 7 1.46 0,03 0.61 2.10
8 12.84 0.04 10.45 23.33 8 0.49 0.00 0.04 0.53
9 4.00 0.15 ?.26 13.41 9 0,00 0.00 0.00 0.00
10 1.60 0.00 4.82 6.42 10 0.00 0.00 0.00 0.00
11 0.26 0.00 0.44 0.70 11 0.00 0.00 0.00 0.00
12 0.07 0,00 0.10 0.17 12 0.00 0.00 0.00 0.00
— TOTAL - 99.27 8.19 32.59 100.01 TOTAL 87.48 11.52 1.00 100.00

CARBON NO. PARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
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WEIGHT FERCENT WEIGHT PERCENT
1 0.00 0.00 0,00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0,00 2 0.00 0.00 0.00 0.00
3 0,08 0.00 0.00 0.08 3 0,93 0,00 0.00 0.93
4 4.76 1.17 0.00 5.93 4 39.97 5.08 0.00 45.05
S 11,50 2.73 0.00 14,24 S 35.19 5629 0.00 40.48
6 9.80 2,20 0.97 12.97 6 8.43 0.68 0.41 ?2.51
7 ?.92 1.18 7 .85 18.35 7 2.21 0.04 0.85 3.11
8 12,48 0.04 12.31 24.83 8 0.85 0,00 0.06 0.91
9 3.90 0.15 10.93 14.98 Q? 0.00 0.00 0.00 0,00
10 1.61 0.00 S.85 7 45 10 0.00 0.00 0.00 0.00
11 0.26 0.00 0.52 0.78 11 0.00 0,00 0.00 0.00
12 0.07 0.00 0.12 0,19 12 0.00 0,00 0.00 0.00
TOTAL 53.99 7 .46 38.5%9 100.00 TOTAL 87 .59 11.09 1.33 100,00

BULK LIQUID SATURATED VAFOR @ 80 DEGREES F.

(1,410 ppm C total)



CAREON NO.

N ONOUMDWON -

10
11
12

TOTAL
=

£

CAREBON NO.

TOTAL

BULK LIQUID

0.00
0,00
0.09
3.04
28.35
5.99
4.43
8.25
?.85
0.56
0.03
0.27

60.86

FARAFFINS OLEFINS AROMATICS
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WEIGHT FERCENT

0.00
0.00
0.07
2.38
23.87
J+43
4.28
7.95
?.72
0.56
0,03
0.27

94.56

TABLE 9.
FARAFFINS OLEFINS AROMATICS

S bees toee Mmie G Gas e meee PEES GwSe et W SHMS Sobu mNe PuRt Gee vt st Tmee it M FEMS S0V GAss Seee Se Gtes eAe Mmd S0l UGS m TESs GURS WIS GOGE GABS S00S SIS Sie UV S008 GYE eee Smme Gma Wmas

VOLUME FERCENT

0.00
0.00
0.00
0.44
0.87
0.69
0.24
0.01
0.07
0.00
0.00
0.00

2,32

0.00
0.00
0.00
0.37
0.78
0.66
0.23
0.01
0.07
6.00
6.00
0.00

2.12

0.00
0.00
0.00
0,00
0.00
1.15
13.69
8.72
?.91
3.58
0.15
0.00

36.80

0.00
0.00
0.00
0.00
0.00
1.37
16.06
10.28
11.17
4.26
0.18
0.00

43,32

TOTAL

0.00
0.00
0.09
3.48
29.22
7.83
18.36
16.98
19.43
4.14
0.18
0.27

99.98

TOTAL

6.00
0,00
0.07
2.74
24.65
7+45
20.57
18.24
20.95
4.83
0.21
0.27

100.00

NEW YORK, NEW YORK, MOBIL UNLEADED PREMIUM

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
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VOLUME FERCENT

1 0.00 0.00 0.00 0.00
2 0,00 0.00 0.00 0.00
3 0.00 0,00 0.00 0.00
4 22.40 1.47 0.00 23.87
) 69 .24 1.07 0.00 70,31
6 3.48 0,00 0.29 3.77
7 0,42 0.00 1.20 1.62
8 0.32 0.00 0.12 0.44
4 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00
12 0,00 0.00 0.00 0.00
TOTAL ?5.86 2.54 1.61 100.01

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

oy o e i (mat - rve - o e ShS GSSS 40t $008 B000 Seas Gl Gams At M M) GALS GHS MM SAP MSSP GANS ENVE SHS SRS GG SN @IS MM S Eiee et SMbw Srme Sme M b A G GG e v

WEIGHT FERCENT

1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00
3 0,00 0.00 0.00 0.00
4 18.65 1.18 0.00 19.83
S 71.57 1.08 0.00 72465
6 4,30 0.00 0.32 4.62
7 0.60 0.00 1.59 2.19
8 0.52 0.00 0.18 0.71
9 0.00 0.00 0.00 0,00
10 0.00 0.00 0.00 0.00
11 06.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00
TOTAL ?5.65 2.26 2.09 100.00

SATURATED VAFOR @ 80 DEGREES F.
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TABLE 10. PHILADELPHIA, PENNSYLVANIA, ARCO LEADED REGULAR

CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL
VOLUME FERCENT VOLUME FERCENT
1 0,00 0,00 0.00 0,00 1 0.00 0,00 0,00 0,00
2 0,00 0,00 0,00 0,928 2 0,00 0,00 0.00 0,00
3 0.08 0,00 0,00 0,08 3 0,00 0,00 0,00 0.00
4 "7.85 0.02 0,00 7.87 4 50,90 0,00 0.00 50,90
5 17 .87 0,03 0,00 17.90 5 35,89 0,00 0.00 35 .89
é 19,469 0,02 2,17 21.88 é 9.78 0,00 0.90 10,68
7 12,94 0.05 6,46 19,45 7 1.67 0,00 0.66 2.33
8 8.52 0.00 7.03 15,55 8 0.14 0,00 0,06 0,20
9 3.76 0,03 5,91 9470 9 0.00 0,00 0.00 0,00
10 1.90 0.00 4,03 5,93 10 0.00 0,00 0.00 0,00
11 0,32 0,00 0.23 0.55 11 0400 0,00 0.00 0,00
12 0.11 0,00 0,06 0.17 12 0,00 0,00 0.00 0.00
A TOTAL 73.04 0,15 25,89 100.00 TOTAL 98,38 0,00 1.62 100,00
= OXYGENATE COMPOUND WITH A CAREON #= 2 FOUND @ 0.92 %
CAREON NO. FPARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL
WEIGHT FERCENT WEIGHT FERCENT
1 0,00 6.00 0,00 0,00 1 0,00 0,00 0,00 0.00
2 0,00 0,00 0,00 1,004 2 0,00 0.00 0,00 0,00
3 0,05 0,00 0,00 0,05 3 0,00 0,00 0.00 0,00
4 6.28 0.01 0,00 6,29 4 44,08 0,00 0.00 44,08
5 15.61 0,02 0.00 15,63 5 38,58 0,00 0,00 38,58
é 18.51 0,02 2,65 21,18 é 12.56 0,00 1,05 13.61
7 12,50 0405 7.78 20,33 7 2,49 0,00 0.91 3,40
8 8.39 0,00 8.47 16,85 8 0,24 0,00 0,09 0.33
9 3.77 0.03 7.13 10,93 9 0,00 0.00 0,00 0.00
10 1,95 0.00 4,99 6,94 10 0400 0,00 0,00 0.00
11 0.33 0,00 0.28 0.61 11 0,00 0,00 0,00 0,00
12 0,11 0,00 0.07 0,18 12 0.00 0,00 0,00 0.00
A TOTAL 67 450 0,14 31,36 100,00 TOTAL 9795 0,00 2.05 100,00

OXYGENATE COMPOUND WITH A CAREON #= 2

BULK LIQUID

FOUND @ 1.00

%

SATURATED VAFOR @ 80 DEGREES F.
(3,700 ppm C total)



TABLE 11. PHILADELPHIA, PENNSYLVANIA, EXXON LEADED REGULAR
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

SRS Hee Teas Ty vest SR et THI SN TS TN e S bt e taen com Smte oo Set hete B Sas coce iy Seus S0u Geve Seee desa SEOE Sems Sher 064 00t sone PEY Sare GoRD e GEEh N e Stan Sete POME yie GAGH Siue CUSS VA Moo WAS Gac Sar dues G Seee Seee
0% Ses owee S 6000 et seme ees wese Gt Sves 044 oo B aste Goet Bras beme sews s S0 abee 08t Seet . . e

VOLUME FERCENT VOLUME FERCENT )
1 0.00 0.00 0.00 0.00 1 0.00 0,00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0,00
3 0.14 0.00 0.00 0.14 3 0.00 0.00 0.00 0.00
4 S.94 1.06 0.00 7.00 4 41.02 4,32 0.00 45 .34
9 17.21 3.13 0.00 20.34 ) 38.80 3.18 0.00 41.98
6 17.36 2.91 1.08 21.35 é 10.38 0.464 0.39 11.41
7 8.81 1.92 4.07 14.80 7 0.59 0.30 0.32 1.21
8 8.23 0.06 9.96 14.25 8 0.06 0.00 0.00 0.06
K4 4.90 0.08 7 .82 12.80 Q 0.00 0.00 0.00 0.00
10 2.41 0.00 9el7 7.58 10 0.00 0.00 0.00 0.00
11 0.32 0.00 0.67 0.99 11 0.00 0.00 0.00 0.00
12 0.59 0.00 016 0.75 12 0,00 0.00 0.00 0.00
TOTAL 635.91 ?.16 24.93 100.00 TOTAL 20.85 8.44 0.71 100.00
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
WEIGHT FERCENT WETGHT FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.10 0.00 0.00 0.10 3 0.00 0,00 0.00 0,00
4 4.74 0.89 0.00 S.+63 4 35.31 3.59 0.00 38.90
9 15.00 2.89 0.00 17.89 S5 41.46 3.30 0.00 44.76
6 16.21 2.85 1.32 20,39 6 13.25 0.80 0.45 14.50
7 8.57 1.88 4,90 15.34 7 0.88 0.44 0.44 1.75
8 8.21 0.06 7.17 15.44 8 0.10 0.00 0.00 0.10
4 4.90 0.08 ?.41 14,40 ? 0.00 0.00 0.00 06.00
10 2+46 0.00 644 8,90 10 0.00 0.00 0.00 0.00
i1 0.32 0.00 0.80 1,12 11 0,00 6.00 0.00 0.00
12 0.61 0.00 0,19 0.80 12 0.00 0.00 0.00 0.00
TOTAL 61.12 8.65 30.23 100.00 TOTAL 90.98 8.13 0.89 100.00

BULK LTIQUID SATURATED VAFOR @ 80 DEGREES F.



TABLE lla. PHILADELPHIA, PENNSYLVANIA, EXXON LEADED REGULAR

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

VOLUME PERCENT VOLUME PERCENT
1 0,00 0,00 0.00 0.00 1 0.00 0.00 0.00 0.00
et 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.88 0.00 0.00 0.88 3 0.00 0.00 0.00 0,00
4 43.87 4.19 0.00 48.06 4 41.02 4,32 0,00 45,34
5 35.41 4,08 0.00 39.49 S 38.80 3.18 0.00 41,98
6 9.84 0.27 0.19 10,30 6 10.38 0.64 0,39 11.41
7 0.86 0.00 0.37 1.23 7 0,59 0.30 0.32 1.21
8 0.04 0.00 0.00 0.04 8 0.06 0.00 0.00 0.06
4 0.00 0.00 o.00 0.00 9 0.00 0.00 0,00 0.00
10 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
11 0.00 0.00 0,00 0.00 11 0.00 0.00 0,00 6.00
12 0.00 0.00 0.00 0.00 12 0,00 0.00 0.00 0.00
TOTAL ?0.%90 8.54 0.56 100.00 TOTAL 90.85 8.44 0.71 100.00

CAREON NO. PARAFFINS OLEFINS AROMATICS  TOTAL  CAREON NO. PARAFFINS OLEFINS AROMATICS  TOTAL

WEIGHT PERCENT WEIGHT PERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 6.00
2 0.00 0.00 0.00 o.00 2 0.00 0.00 0.00 0.00
3 0.58 0.00 0.00 0.58 3 0.00 0.00 0.00 0.00
4 38.20 3.52 0.00 41,72 4 35.31 3.59 0.00 38.50
S 38.27 4,29 0.00 /42.56 5 41.46 3.30 6.00 34,76
-y 12,70 0.34 0.22 13.27 6 13.25 0.80 0.45 14.50
11 0.00 0.00 0.00 0.00 11 0.00 0.00 0.00 0.00
TOTAL 91.12 8.15 0.73 100.00 gy 90.98 8.13 0.89 100.00
SATURATED VAFOR @ 60 DEGREES F. SATURATED VAFOR @ 80 DEGREES F.
(970 ppm C tocal) (1,320 ppm C total)
CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL CARBON NO. PARAFFINS OLEFINS AROMATICS  TOTAL
VOLUME PERCENT VOLUME PERCENT
1 0.00 0.00 0,00 0.00 1 0.00 0,00 0.00 6.00
2 9.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 3 0.00 0.00 0.00 0.00
q 40.30 4.25 0.00 44,55 4 38.47 4,10 0.00 42,57
5 39,03 3.59 0.00 42,62 5 39,24 4,74 0.00 43,98
6 10.37 1.01 0.41 11.79 6 10.81 1.08 0.40 2.29
7 0.76 0.00 0.22 0.98 7 0.84 0.00 0.27 1.11
8 0.05 0.00 0,00 0.05 8 0.05 0.00 6.00 0,05
9 0.00 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 10 0.00 0,00 0.00 0.00
11 0.00 0.00 0.00 0.00 11 0,00 0,00 0.00 0.00
12 0.00 0.00 0.00 0.00 12 0.00 0.00 6.00 0.00
TOTAL 90.51 8,85 0.63 99.99  TOTAL 89.41 9.92 0.67 100,00
CARBON NO. PARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. PARAFFINS OLEFINS AROMATICS  TOTAL
WEIGHT PERCENT WEIGHT PERCENT
1 0.00 0,00 0.00 0.00 1 0.00 0.00 0.00 6.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0400 0.00 0.00 0.00 3 0,00 0.00 0.00 0.00
4 34,64 3,53 0,00 38.17 4 32.89 3.38 0.00 36.27
5 41,45 3.72 0.00 45.37 S 41.65 4,89 0.00 44,54
6 13.22 1.26 0.47 14.95 6 13.70 1.34 0.46 15.50
7 1.13 0.00 0.30 1.43 7 1.24 0.00 0.37 1,60
8 0.08 s 0,00 0.00 0.08 8 6.08 0.00 0.00 0.08
9 0.00 0.00 0.00 0.00 Q9 0.00 0.00 0.00 0.00
i0 0,00 0,00 0.00 0,00 10 0.00 0.00 0.00 0.00
11 0.00 0.00. 0.00 0.00 11 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 12 0.00 0.00 0.00 0.00
TOTAL 90.72 8.51 0,77 100.00 TOTAL 89.56 9.61 0.83 100,00
SATURATED VAFOR @ 100 DEGREES F. SATURATED VAFOR @ 120 DEGREES F.
(1,550 ppm C total) (2,130 ppm C total)
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TABLE 12. ©PHILADELPHIA, PENNSYLVANIA, ARCO UNLEADED REGULAR

CAREON NO. FPARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0,00 0.00 0.00 0.00
2 0.00 0.00 6.00 0.00 2 0.00 0.00 0.00 0.00
3 0.04 0.00 0.00 0.04 3 0.00 0.00 0.00 0.00
4 7 .32 0.03 0.00 7435 4 48.79 0.00 0.00 48.79
9 17 .63 0,09 0.00 17.72 ] 39.91 0.00 0.00 39.91
6 16.45 0.01 1.82 18.28 6 8.85 0.00 0.63 ?.48
7 ?.69 6.01 7.61 17.31 7 1.06 0.00 0.63 1.69
8 4,58 0.00 13.48 18.06 8 0.03 0.00 0.11 0.14
4 1.585 0.00 12.03 13.58 9 0.00 0.00 0.00 0.00
10 0.87 0.00 9.83 6.70 10 0,00 0.00 0.00 0.00
11 0.21 0.00 0.43 0,64 11 0.00 0.00 0.00 0.00
12 0.14 0.00 0.16 0.30 12 0.00 0.00 0.00 0.00
TOTAL 58.48 0.14 41.36 99.98 TOTAL ?8.64 0.00 1.37 100.01
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
WETGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0,00 0.00
3 0.03 0,00 0.00 0.03 3 0.00 0.00 0.00 0.00
4 9.64 0.03 0.00 Deb7 4 42.28 0.00 0.00 42.28
S 14,78 0.08 0.00 14.86 S 42.94 0.00 0.00 42.94
6 14,94 6.01 2.14 17.09 6 11.37 0.00 0.73 12.11
7 ?.02 0.01 8.85 17.88 7 1.58 0,00 0.87 2.+45
8 4.35 0.00 15,69 20.04 8 0.05 0.00 0.17 0.23
K4 1.50 0.00 14.02 15.51 K4 0.00 0.00 0.00 0.00
10 0,85 0.00 7.03 7.88 10 0.00 0.00 0.00 0.00
11 0.20 0.00 0.49 0.69 11 0.00 0.00 0.00 6.00
12 0.15 0.00 0.19 0.34 12 0.00 0.00 6.00 0.00
TOTAL 91445 0.13 48.41 100.00 TOTAL 98.23 0,00 1.77 100.00
BULK LIQUID SATURATED VAFOR @ 80 DEGREES F.

(1,210 ppm C total)



TOTAL 91.28

N
o

CAREON NO. FARAFFINS OLEFINS AROMATICS

- GO Sev GEe FMe G G GHS GG SI0S 5000 GO SHGL ISG eSh Sees SOLE CeRY 0SS FHSS SEUS BMee Ge0e SIS s Sade Sese S BESt GSc4 eSS RS GO GIee Sone Bess Gaes ey S04 Uee it Sees 900 St Sams Rane Seee Seee

WEIGHT FERCENT

0.00
0.00
0.03
3.41
10.91
8.65
5.29
12.96
3.55
10 1.39
11 0.18
12 0.00

CAONOSGCUDIWN=

TOTAL 46.38

BULK LIQUTD

TABLE 13.
CAREON NO. FARAFFINS OLEFINS AROMATICS

S G Sare GBe SMSe BEOs SaNe Gee BeST SRS 400 BIEG OGS WM Seve Seee SGe Fubs G4vd SeNe Sess TEe S0Se SI0S Pss Suss Gece bed Seee ees SeG GASL M6 Kt Se0S SEM4 Sasd Pees SHSe S40s Ges Sese SIS Sees bees BeSe beve cmed

VOLUME FERCENT

0,00
0.00
0.00
0.87
8,79
2,40
1,05
0,05
0,06
0,00
0,00
0,00

13.22

0.00
0.00
0.00
0.71
775
2.29
1.00
0.05
0,05
0.00
0.00
0.00

11.86

PHITADELPHIA, PENNSYLVANIA, EXXON UNLEADED REGULAR

0.00
0.00
0.00
0.00
0.00

1.52

8.81
6.61
12.13
D97
0.36
0.10

0.00
0.00
0.00
0.00
0.00
1.80
10,30
773
14.22
7.18
0.42
0.12

41.76

TOTAL.

0.00
0.00
0.04
Ry AV
21.73
13,45
15.46
20.21
15.85
737
0.54
0.10

100,00

TOTAL

0.00
0.00
0.03
4.13
18.66
12.75
16.59
20.73
17 .82
8.56
0.61
0.12

100.00

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

e tot totn Gt e AE Geee Bed Fets it SIH Sase et PEES Gt See GRNS SHRS GES bt Seee G4 S Sas FSE GO FMw SSE Gase GSe S4ae G4SE SIS SRS MALS G6ee SEme Bime SHSO SNUE GNS uee Gaed ema Geed bees Seee St

VOLUME FERCENT

1 0.00 0,00 0.00 0.00
2 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00
4 34.47 3.96 0,00 38.43
] 49 .25 2.81 0.00 52.06
6 6.39 0.47 0.66 7.52
7 0.60 0.00 0.74 1.34
8 0.65 0.00 0.00 0.65
K4 0.00 0.00 0,00 0.00
10 0.00 0.00 0.00 0.00
11 6.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00
TOTAL ?1.36 724 1.40 100.00

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

Gt e save Sse Gamh Fims ims Suae Suse S SHNe eee Som B4SH Sere sese Smme BGSY PGS GAAE SESE SeSS GOLE Gl LAY SUY (md GmEs SESS G0 Seep mgS SHE SR sens BMsS Sie Mmte saar SSa% PSS SHY Thus Saee Am Sees SRS Sesm

WEIGHT FERCENT

1 6.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0,00
3 0.00 0.00 0.00 0.00
4 29.37 3.26 0.00 32,63
S5 32,10 2.89 0.00 54.99
6 8.07 0.58 0.76 ?.41
7 0.88 0.00 1,00 1.88
8 1.09 0,00 0.00 1.09
9 0.00 0.00 0.00 0.00
10 0.00 0,00 0.00 0.00
11 0.00 0,00 0.00 0.00
12 0.00 0,00 0.00 0.00
TOTAL ?1.52 6.73 1.76 100.00

SATURATED VAFOR @ 80 DECREFS F.



TABLE 13a. PHILADELPHIA, PENNSYLVANIA, EXXON UNLEADED REGULAR

CAREON NO, PARAFFINS OLEFINS AROMATICS TOTAL

UOLUHE PERCENT

b 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00
4 35.54 4.04 0.00 39.58
S 47 .64 2,72 0.00 50.36
6 4,36 2.51 0.15 7.02
7 1.45 0.00 0.16 1.61
8 1.34 0.00 0.18 1.44
? 0.00 0.00 0.00 0.00
10 0.00 06.00 0.00 0.00
11 0.00 0.00 0.00 6.00
12 0.00 0.00 0.00 0.00
TOTAL 90.33 9.27 0.41 100.01

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

WEIGHT PERCENT

1 0.00 0.00 0.00 0.00
2 0,00 0.00 0,00 .00
3 0,00 0.00 0.00 6.00
4 30.19 3.31 0.00 33.50
S 50.23 2.79 0.00 $3.02
) 5.49 3.09 6.17 8.75
7 2.12 0.00 0.22 2.34
8 2.249 0.00 .16 2.39
9 0.00 0.00 06.00 0.00
10 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00
12 0.00 0.00 6.00 0.00
TOTAL ?0.27 ?.19 0.54 100.00

SATURATED VAFOR @ 60 DEGREES F.
(880 ppm C total)

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

VOLUME FERCENT

1 0.0¢ 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00
4 32.45 3.82 0.00 34.47
S 49,79 3.35 0.00 53.14
6 6.44 1.01 0.74 8.1%
7 0.65 0.54 0.80 1.99
8 0.20 0.00 0.00 0.20
14 0.00 0.00 0.00 06,00
10 0,00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00
TOTAL 89.73 8.72 1.54 %9.99

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

HEIGHT PERCENT

i 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 6.00
3 6.00 0.00 0.00 0.00
4 27 .69 3.13 0.00 30.82
S 52,43 3.43 0.00 55.86
é 8.10 1.24 0.84 10,18
7 0.95 0.77 1.08 2.80
8 0.33 0.00 0.00 0.33
? 0.00 40,00 0.00 0.00
10 0.00 6.00 0.00 0.00
11 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00
TOTAL 89.51 8.57 1.92 100,00

SATURATED VAPOR €@ 100 DEGREES F.
(1,440 ppm C total)

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL
VOLUME PERCENT
1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00
4 34.47 3.986 0.00 38.43
S 49,25 2.81 6.00 uh.Ob
6 6.39 0.47 0.66 7.5
7 0.60 0.00 0.74 1.34
8 0.65 0.00 0.00 0.65
? 0.00 0.00 0.00 0.00
190 0.00 0.00 0.00 0.00
11 0.00 8.00 0.00 g.c¢
12 0.00 0.00 0.080 0.00
TOTAL ?1.36 7.24 1.40 100.00
CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL
HEIGHT PERCENT
1 0.00 0.00 .00 0.00
2 0.00 6.00 0.00 0.00
3 6.00 .00 6.00 0.00
4 29.37 3.26 0.00 2.63
S 52.190 2.8% 0.00 54.99
6 8.07 g0.58 0.76 ?.41
7 0.88 0.00 1.00 1.88
8 1.09 0.00 6.00 1.09
k4 0,00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00
11 0.00 6.00 0.00 6.00
12 0.00 0.00 0.00 0.00
TOTAL 91.52 6.73 1.76 1060.00

SATURATED VAPOR @ 80 DEGREES F.
(1,240 ppm C total)

CAREON NO.

2 OONOWUMDWR -
o

-
"

TOTAL

CAREON NO.

FARAFFINS OLEFINS AROMATICS TOTAL

VDLUME FERCENT

0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.00
0.00 0.00 0.00 0.00
31.02 3.56 0,00 34.58
51.26 3.90 0.00 55.16
6.53 1.04 6.58 8.15
0.74 0.51 6.70 1.95
0.17 0.00 G.00 0.17
6.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
89.72 ?.01 1.28 100.01

PARAFFINS OLEFINS AROMATICS TOTAL

TOTAL

WEIGHT PERCENT

0.00 0.00 0.00 6.00
0.00 6.00 0.00 D.00
0.00 0.00 0.00 0.00
26.21 2.90 0.00 2%9.12
53.77 3.98 0.00 S57.74
8.18 1.27 0.66 10.11
1.08 0.73 0.94 2.7%
0.28 0.00 0.00 0.28
0.00 6.00 0.00 6.00
0.00 0.00 0.00 .00
0.00 0.00 g.o00 0.00
0.00 0.00 0.00 0.00
89.52 8.88 1.60 100.00

SATURATED VAFOR @ 120 DEGREES F.
(1,990 ppw C total)

21



TABLE 14. PHILADELPHIA, PENNSYLVANIA, SUNOCO UNLEADED REGULAR

CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

oov +008 Lsbe Se4s San 240 Sme PRE Sare Dot P e MSEs G0N SEse DEse Goe UES TONE DSt GONE et Tess PSS Ses Sree SH4P TRN SHSS SOTS SVS S0 Feas SHIS RIS SAS SHES 4000 K020 S4es Sed PeSE Chen Gen Geed Bees Sees ease
s 400 40vs $200 TH4s 0004 S04 Tees Sns Bber Fase Sews Sews Sse Gee Geee PI0E Gese S4es Seed SIS B0S Pes FESu Gees BEre SUSS Bees G000 SeS UGS OSE TOSY S6S IOP S0SD Seee Bhee Tees Sed Gehe G4 Sims Sess Sers e st Fees be

VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0,00 0,00 0.00 0.00
2 0.00 0,00 0.00 0.00 2 0,00 0.00 0,00 0.00
3 0012 0000 0000 0012 3 0000 0000 0000 0000
4 be72 0.69 0.00 74+41 4 5215 2.84 0.00 54,99
S 11.78 2.28 0.00 14,06 5 31.58 2,88 0.00 34,44
b 8.72 2.91 0.34 11.57 6 6.88 0.17 0.18 7.23
7 791 0.74 4,66 13.31 7 1.25 0.00 0.56 1.81
8 20,77 0.02 8.52 29,31 g8 1.37 0.00 0.14 1.51
9 5.03 0.14 8,71 13.88 9 0,00 0,00 0.00 0.00
10 2,15 0.00 5.89 8.04 10 0.00 0.00 0.00 0.00
11 0.82 0.00 0.76 1.58 11 0.00 0.00 0,00 0.00
12 0.52 0.00 0.18 0.70 12 0,00 0,00 0.00 0,00
TOTAL 64,54 6.38 29,06 99.98  TOTAL 93,723 5,89 0.88 100,00

CARBON NO. FARAFFING OLEFINS AROMATICS  TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL

e e e e L e e o e T e R ]
€000 Ters et buin 0ve Shee Gams Gian GasE TEN S0s Heee Beas SIS e SSS GeSE SENS SEE BOSS 0N CHS BUSE MGE BHOY HSS Ml Seay SOm Sase Seas MY Teas FERY H0e FHS Seid S SHSe FGe Srme e e SEEe Se0s St e e

WETGHT FERCENT WEIGHT FERCENT

1 0.00 0.00 0.00 0.00 1 0,00 0,00 0,00 0,00
2 0,00 0.00 0.00 0.00 o 0.00 0.00 0.00 0.00
3 0.08 0.00 0.00 0.08 3 0,00 0.00 0.00 0.00
4 G929 0.57 0.00 S.86 4 45,464 2,40 0.00 48,04
5 10.05 2,05 0.00 12,10 5 34,31 3,04 0.00 37.35
6 8,00 2.37 0.41 10.78 6 8,973 0.22 0.21 9.36
7 7.51 0.71 5e51 13,73 7 1.89 0.00 0.78 2,66
8 20,09 0.02 10.07 30,19 8 2.346 0.00 0.22 2.58
9 4,94 0.14 10,31 15,39 9 0.00 0.00 0.00 0,00
10 2.16 0.00 7.22 9,39 10 0.00 0.00 0.00 0,00
11 0.83 0.00 0.89 1.72 11 0.00 0.00 0.00 0.00
12 0.54 0,00 0.22 0.75 12 0,00 0,00 0,00 0.00
TOTAL. 59.48 5.88 34 .64 100,00 TOTAL 93.13 5,66 1.21 100.00

BULK LIQUID SATURATED VAFOR @ 80 DEGREES
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TABLE 15. PHILADELPHIA, PENNSYLVANIA, AMOCO UNLEADED PREMIUM

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

e ou S4n4 o0 G040 Srmt Gem GESe SHS SERS Suas SHs SS0S Se CESE G0es Geee SRS SE GAPY SIK IO O PRI GRS SIOR GU0S 0e EHIS SvH Gere A0S S SRS TIEY SEUS SEES AANE GOTe Sess SHE SUG UGS SIS SH B00e Bee Tmee o sons o0 ese Seee Seer Sme 0ve Gt Ceee S0e Saem SOS SONS Y FEWh BEG GPee ret Siee Eeel it BmmS SUSe BRae S0Ss Srve FSS GRS GAGE SSE SOS See Seve SURS Gt AL Aamd Fme S At bwew Ewe Gwin eem Srme Sere Sear

VOLUME FERCENT VOLUME FERCENT
1 0,00 0,00 0,00 0,00 1 0,00 0.00 0,00 0,00
2 0.00 0,00 0,00 0,00 2 0.00 0.00 0,00 0,00
3 0,06 0.00 0,00 0,06 3 0.00 0,00 0,00 0.00
4 4,66 1.43 0,00 6,09 4 39,28 6459 0.00 45,87
5 11,47 5,92 0,00 17.39 5 35.43 6.17 0,00 41,60
6 747 3.69 0,97 12,13 6 5472 2,91 0.28 8,91
7 4,64 1,47 16490 23,01 7 0.73 0.04 2,00 2,77
8 .96 0.03 9,95 19.94 8 0,75 0.00 0,10 0.85
9 2,91 0,02 10,69 13,62 9 0.00 0.00 0.00 0,00
10 1,01 0.00 6408 7,09 10 0,00 0.00 0,00 0,00
11 0,22 0.00 0.30 0.52 11 0,00 0.00 0.00 0.00
12 0.08 0.00 0.06 0.14 12 0,00 0.00 0.00 0,00
TOTAL 42,48 12,56 44,95 99.99  TOTAL 81,91 15.71 2,38 100.00
CAREON NO. PARAFFINS OLEFINS AROMATICS  TOTAL  CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL
WEIGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0,00 0,00 1 0,00 0,00 0,00 0.00
2 0.00 0.00 0,00 0,00 2 0.00 0.00 0.00 0,00
3 0.04 0,00 0.00 0,04 3 0,00 0.00 0,00 0,00
4 3.54 1,14 0.00 4,68 4 33,77 5447 0,00 39,25
5 9. 44 5,14 0,00 14,58 5 37.82 6440 0,00 44,22
6 6466 3.42 1,12 11,20 6 7429 3,62 0,32 11,24
7 4,33 1.36 19,29 24,97 7 1,08 0,06 2,73 3.87
8 9,30 0.02 11,35 20,68 8 1,27 0,00 0,16 1,42
9 2,75 0,01 12,23 14,99 9 0,00 0,00 0,00 0,00
10 0.98 0,00 7417 8,15 10 0.00 0,00 0,00 0.00
11 0,22 0,00 0,35 0,56 11 0.00 0,00 0,00 0,00
12 0.07 0,00 0,07 0,14 12 0.00 0,00 0.00 0,00
TOTAL 37.33 11,10 51.58 100,00 TOTAL 81,24 15,56 3.21 100,00
BULK LIQUID SATURATED VAFOR @ 80 DEGREES F,

(1,040 ppm C total)



TABLE 16. BALTIMORE, MARYLAND, EXXON LEADED REGULAR

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO, FARAFFINS OLEFINS AROMATICS TOTAL
VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.09 0.00 0.00 0.09 3 0.00 0.00 0.00 0.00
4 4.92 1.18 0.00 6410 4 36.45 S¢27 0.00 41.72
S5 17.48 3.21 0.00 20469 9 40.40 4.83 6.00 45.23
6 16.42 2.91 1.12 20445 6 10.16 0.96 0.25 11.37
7 ?.41 1.56 4.37 15.34 7 1.20 0.04 0.41 1.65
8 8.28 0.07 3.94 14.29 8 0.04 0.00 06.00 0.04
9 4,55 0.07 ?.58 14.20 Q 0.00 0.00 0.00 0.00
10 1.89 0.00 J.99 7 .48 10 0.00 0.00 0.00 0.00
11 0.28 0.00 0.51 0.79 i1 0.00 0.00 0.00 0.00
12 0.51 0.00 0.06 0.57 12 0,00 0.00 0.00 0.00
TOTAL 63.83 ?.00 27417 100,00 TOTAL 88.25 11.10 0.66 100,01
g
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL
WEIGHT FPERCENT WEIGHT FERCENT
1 0.00 0,00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0,00 0,00 0.00
3 0.07 0.00 0.00 0.07 3 0.00 0.00 0.00 0.00
4 3.91 0.99 0.00 4.91 4 31.11 4.34 0,00 35445
S 15.16 2.94 0.00 18.10 S 42 .80 4.97 0.00 47 .78
6 15.22 2.84 1.35 19.40 b 12.86 1.19 0.29 14.33
7 ?.07 1.52 G921 15.80 7 1.77 0.06 0.56 2.38
8 8.19 0.06 7.10 15,35 8 0.07 0.00 0.00 0.07
9 4.53 0.07 11.47 16.07 9 0.00 0.00 0.00 0.00
10 1.92 0.00 6.89 8.81 10 0.00 0,00 0.00 0.00
11 0.29 6.00 0.60 0.89 11 0.00 0.00 0.00 0.00
12 0.53 0.00 0.07 0.60 12 0.00 0.00 0.00 0.00
TOTAL o8.88 8.41 32.71 100.00 TOTAL 88.60 10.56 0.84 100.00



BULK LIQUID SATURATED VAFOR @ 80 DEGREES F.

TABLE 17. BALTIMORE, MARYLAND, EXXON UNLEADED REGULAR
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

—ae saes 4000 aee P Peey Guse Gor b Gsh S0ed Bae U Mt B00E Bt SN whve S4SE Seld MOSE TR G0t G08 VOUL Day GO S SULY BSSY $ISS Gmd KENL Bese M6G Sime GEM e G6se SUeS AYEE Fese 00 2008 Dese G00e Smu ees ors 0ot Gues shet Soas wars e Sees Gerd KN S40e met CSs Sien Beee Guse PeUe G0 Geas ENe SOy Gmme Sew biae Geme OGS Yast Seue BEN Shed FOSE SEUn Gowe FUn AN GNO ST G SeW Chus Maee SN Wbt G000 SONS e Bevs e

VOLUME FERCENT VOLUME FERCENT
1 0.00 0,00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.04 0.00 0.00 0.04 3 0.00 0.00 0.00 0.00
4 4,17 0.67 0.00 4,84 4 34.41 3.32 0.00 37.73
9 18.40 2.65 0.00 21.095 5 49 .82 3.31 0,00 53.13
6 ?.49 2.99 1,60 13.64 é S5.71 0,59 0.74 7.04
7 977 1.11 722 14.10 7 0.62 0.00 0.69 1.31
8 15.37 0.06 6.64 22.07 a 0.79 0.00 0,00 0.79
9 3.598 0.06 12.42 16,06 Q? 0.00 0.00 0.00 0,00
10 1.29 0.00 b.26 795 10 0.00 0.00 0,00 0,00
i1 0.18 0,00 0.37 0.55 11 0.00 0,00 0,00 0.00
12 0.00 0.00 0.10 0.10 12 0.00 0.00 0.00 0.00
o~ TOTAL 58.29 7.10 34.61 100,00 TOTAL ?21.35 7422 1.43 100.00

[9;]

CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL

——e cors Hian Sow SAS Gowe GH0e BESS PO SUne BG St P SUew Gre St Sree S4e SR ees Brmd SOus seed CEM AL SAGE GHS Gobe SIS TG S00e ES Ceut Seee N Ges BHSS FOT 00U GRS Shee Sem et Sese Ame Sm4 eed e

WEIGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.02 0,00 0.00 0.02 3 0.00 6.00 0.00 0.00
4 3.26 0,55 0.00 3.81 4 29.29 2.73 0.00 32.02
S 15.57 2.38 0.00 17.94 S 9264 3.40 0.00 96.04
6 8.65 2.44 1.90 12.99 6 721 0.73 0.85 8.78
7 S.46 1.06 8.46 14.98 7 0.21 0.00 0.93 1.84
8 14,72 0.06 7.78 22,56 8 1.32 0.00 0.00 1,32
4 3.48 0.05 14,59 18.12 9 0.00 0.00 0.00 0.00
10 1.28 0,00 7455 8.83 10 0.00 0.00 0.00 0.00
11 0.18 0.00 0.44 0.62 11 0.00 0.00 0.00 0.00
12 0.00 0.00 0.12 0.12 12 0.00 0.00 0.00 0.00
TOTAL 92.63 655 40.83 100.00 TOTAL ?1.37 6.86 1.78 100.00

BULK LIQUID SATURATED VAFOR @ 80 DEGREES F,

(1,150 ppm C total)



TABLE 18. BALTIMORE, MARYLAND, SHELL UNLEADED PREMIUM
CARBON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

v oS Seas GG et SrVS SHG MS HHSS Aes See FE SAsa Shes HIGS Sur SIS FEVE Gase N0 EHE behd GeE GOSE BASS COE SHSS Cuse Gee GEL Gale G6O SIS 5000 SIS Gete HIMS SIS G0N Kase GAS Wue G0N SUSH Swme FESe 003 Seee s Mt Gt res S S e eSS ot bes SIAE Mewe GSS SOSS Sebe GRS GHEL 008 Thes iy ere GLS Sime PONS BSed Fhee SemS GO0 Pl SER WIS Gews Set ANE Gmew G4s IS Cs GAMS ETRS e G AT aes G e enee

VOLUME FERCENT VOLUME FERCENT
1 0.00 0,00 0.00 0.00 1 0,00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0,00
3 0.07 0.00 0.00 0.07 3 0.00 0.00 0.00 0.00
4 S.30 2.30 0.00 7 .60 4 38.57 15.38 0.00 53.95
9 12.03 8.22 0.00 20.25 S 31.79 D59 0.00 37 .38
6 7.19 1.96 0.54 ?.69 é 4,57 2,03 0.00 6.60
7 S.78 0.65 16,15 22.58 7 0.32 0.00 1.28 1.60
8 13.57 0.02 B8.67 22,26 8 0.47 0.00 0.00 0.47
K4 3.58 0.14 7 +40 11.12 9 0.00 0.00 0.00 0.00
10 1.39 0.00 4.13 De92 10 0.00 0.00 0.00 0.00
11 0.18 0.00 0.38 0.56 11 0.00 0.00 0.00 0.00
TOTAL 49,44 13.29 37 .27 100,00 TOTAL 75,72 23,00 1.28 100,00

N
[e)}

CAREON NO., PARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. PARAFFINS OLEFINS AROMATICS  TOTAL

Gebs Pas S0 Gme AU SIS WS GLES SSSS v See GRS M M FUES S0SS GOSG SHSY EN0e GSe Gl Gaes GAU SN PSS GES Ik Sl GGG Mue SONS SMMS Suie S FIGE Tess SIS BOSS 600 Fece BES pett wmpe BSSE B FME G0NS a0
000 S0s4 Sve sovs Gove WE Css Seee WS SUSS GHMU BISh Soce GRS SSfe e SO G066 M08 Slee See FFS GS0E Sive St IS dese GEEP Y Ses Sien GAMS MeRs ST S M S48 Smin Maee SRS TENe Gt SHN Som SOS e A S80S

WEIGHT FERCENT WEIGHT FERCENT
1 0.00 6.00 6.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0,00 0.00 0.00 0.00
3 0.04 0.00 0.00 0.04 3 0.00 0,00 0.00 0.00
4 4.09 1.88 0.00 o.78 4 34.18 13.16 0.00 47 . 34
S 10.17 7.29 0.00 17 .46 5 34.97 5.98 0.00 40.95
é 6.52 1.83 0.63 8.98 A 6.00 2.61 0.00 8.61
7 S5.44 0.62 18.83 24,89 7 0.49 0.00 i.80 2.29
8 12.97 0.01 10.11 23.09 8 0.82 0.00 0.00 0.82
9 3.47 0.14 8.68 12.29 (= 0.00 0.00 0.00 0.00
10 1.39 0.00 4.93 6.31 10 0,00 0,00 0.00 0.00
12 0.35 0.00 0.00 0.35 12 0,00 0.00 0.00 0.00
TOTAL 44,61 11.76 43.62 100,00 TOTAL 76.46 21.74 1.80 100,00

BULK LIQUID SATURATED VAFOR @ 80 DECREES F.



TABLE 19. WASHINGTON, D.C., AMOCO LEADED REGULAR
CAREBON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

et S40t 400n Gasu FIe Pems mees Gwe B base S1S Mese e S $es Sem Eee 1900 Sess SUS SO ete S Ses SRS G00t M Selv SUee GHSE SESY SISH SuNe SRbe SVSS TULE SSSO GIme EBS SMLS Sive 04t TS CEIS TS SHS4 Seve Tee Gons boe eee Geee BN @bee Gtme e Sees FISS Geed S Gees Sree HOSS GRS GURL SIS SN OGS et SUS Gmma SOV Bems GMim Ge Gt it Sees SAe See s W M SRS S04 MRS Peet ves SEES eoe S Chrs Sase ot esm Seee

VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0,00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0,11 0.00 0.00 0,11 3 0.00 0.00 0.00 0.00
4 6.58 0.96 0.00 7 +54 4 46.29 3.79 0.00 30.08
3 14.72 2.79 0.00 17.351 9 33.03 3.84 0.00 36.87
6 16.46 1.96 1.44 19.86 6 P72 0.41 0.37 10.50
7 11.33 0.86 9.08 17 .27 7 1.74 0,00 0.31 2.295
8 10.99 0.04 6.74 17477 8 027 0.00 0.03 0.30
9 4.44 0.11 6.93 11.48 9 0.00 0.00 6.00 0.00
10 2.17 0.00 4.77 6.924 10 0.00 6.00 0.00 0.00
11 0.37 0.00 0.57 0.94 11 0.00 0.00 0.00 0.00
12 0.42 0.00 0.15 0.57 12 0.00 0.00 0.00 0.090
TOTAL 67 .59 672 25.68 P9.99 TOTAL. 21.05 8.04 0.91 100.00

CAREON NO. FARAFFINS OLEFINS AROMATICS  TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

oee Gate Geie Suee G400 Goce Smi et SOee Sie Gees SRS GRS G4 PGS Sems bed Eeee SR Geee S S008 G85S G0ee RSS GOSN SISO SO pEe SO 00 bebe CSS SAEe BOM GLSS Shas BOSE Geve PeRt eae P FIEe Shmt SO GHR SRS e SN0 4509 8000 S90S 1L 401 €006 0608 Fier Sees sass ML Gese PS40 Yies PIET eese S40e seve Fees SObe ees SUSE geme bebe Sese Sere Set Sr SSH Sest Fes SHe Gme St Seae Mde Fie Seew Ses mmes P Sess Sare Bees Yere

WEIGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
y 0,00 0,00 0.00 0,00 2 0.00 0.00 0.00 0.00
3 0,07 0,00 0.00 0.07 3 0.00 0.00 0.00 0.00
4 524 0.81 0.00 6.05 4 40.08 3,17 0.00 43,25
5 12.76 2.55 0.00 15.31 5 35,50 4,01 0.00 39,52
6 15,37 1.91 1.74 19.03 6 12.48 0.51 0.43 13.42
7 11.17 0.83 6,06 18.07 7 2.60 0.00 0.70 3.30
8 10.78 0.04 8,05 18.86 8 0.46 0.00 0.05 0.51
9 4,40 0.11 8,30 12.81 9 0.00 0,00 0.00 0.00
10 2.21 0.00 592 8,14 10 0.00 0.00 0.00 0.00
11 0.39 0.00 0,67 1.05 11 0.00 0.00 0.00 0.00
12 0.44 0.00 0.17 0.61 12 0,00 0.00 0.00 0.00

TOTAL 62.83 6.25 30.92 100.00 TOTAL 21.13 7.70 1.18 100.00

BULK LIQUID SATURATED VAFOR @ 80 DEGREES ¥,

(1,370 ppm C total)



TABLE 20. WASHINGTON, D.C., AMOCO UNLEADED REGULAR
CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO, FARAFFINS OLEFINS AROMATICS TOTAL

________________________________________________ e o o et et e oo oo 0 ot e 200 e on2 900 sacs S50 So00 2000 2200 S0me S000 St sren smve S S S S S0m S Sa0m Seen P ke et S00 G300 s beee Mo s S0 S0 bt cooe
VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 0.07 0.00 . 0.00 0.07 3 0.00 0.00 0.00 0.00
4 6417 0.92 0.00 7.09 4 45,01 3.63 0.00 48,64
3 14.82 3.47 0.00 18.29 5 35.91 4,44 0.00 40.35
6 10.75 1.80 0.64 1341y 6 6.98 0.94 0.25 8.17
7 ?.39 0.9 671 17,05 7 1,32 0.00 0.70 2.02
8 13.u9 0.04 769 21,62 8 0.74 0.00 0.08 0.82
4 3.77 0.04 8.25 12.06 4 0.00 0.00 0,00 0.00
10 2.46 6.00 Se46 7922 10 0.00 0.00 0.00 0.00
11 1.38 0.00 0.64 2.02 11 0.00 0.00 0.00 0.00
12 0.54 0.00 0.14 0,68 12 0.00 0.00 0.00 0.00
TOTAL 63,24 7.22 29.53 99.99 TOTAL 892.96 ?.01 1.03 100.00

N
(o2}

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. PARAFFINS OLEFINS AROMATICS TOTAL

- ' SOUS KIS SIS SIS S50 600 SRR G000 IR STIP SIS G001 PEIS G500 FMAS SN S0 eue BELS MGG P4 G000 SN hee S0t S SIS Gers SR B00e base Seas oons oot Sowe SOt Gebe SO Ses0 PRTS WSS M SUES Sed Sees Gess MY ST Seen Gt SAOS Gers Sy FEGe Sns Ginn SAS iy ume SAGS G CON GO WS b S GMSS SEUS Gtmm Mt A Cos 60O e Gace Sse SATE Smie See amme

WEIGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0,00 0,00
2 0.00 0.00 0.00 0,00 2 0.00 0.00 0.00 0.00
3 0.05 0.00 0.00 0.05 3 06.00 0.00 0.00 0.00
4 4.87 0.77 0.00 9+64 4 38.97 3.03 0.00 42.01
9 12.71 3.13 0.00 15.85 S ) 38.60 4.64 0.00 43.24
6 ?.87 1.78 0.77 12.41 6 8.96 1.18 0.29 10.43
7 8.93 0.92 7.94 17.79 7 1.97 0.00 6.96 2.93
8 13.45 0.04 ?.11 22.60 8 1.26 0.00 0.13 1.39
K4 3.70 0.04 ?.81 13.56 9 0.00 0.00 0.00 0.00
1o 2.48 0.00 6.74 P22 10 0.00 0.00 0.00 0.00
11 1.40 0.00 0.76 2.16 11 0.00 0.00 0.00 0.00
12 0.95 0.00 0.17 0.73 12 0.00 0.00 0.00 0.00
TOTAL 98.02 6.67 35.31 100.00 TOTAL. 89.77 8.85 1.38 100.00

RULK L1QUID SATURATED UVAFOK @ 80 DECREES F.



TABLE 21. WASHINGTON, D.C., AMOCO UNLEADED PREMIUM

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

aves veon oomn €001 5000 aas mee case sece wewt Svas Sews Beme Smve Sy Sews S So0s Sems Sesw P €0s G400 00e Serm G Grve mme Gva SN G S SN SONS SSe See mem Emim e Twbe et
e Gves oume Feve SRS PUNE PISe SIS G00R Soe Shes See SEs G4 SN NeNE BIme GHSS SENe SO0 UGS GOSN DOSE GRS SmS Db GTTS eSS Bad M FIMS FISS G40 BESS ST SSSE SEN SIS SNV S Fasa S0s G4 S90S 0SS Seee S emes Ll e o - b - oo v - — oo

VOLUME FERCENT VOLUME FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0,00 2 0.00 0.00 0.00 0.00
3 0.06 0.00 0.00 0.06 3 0.00 0.00 0,00 0.00
4 - 4.99 1.44 0,00 6.43 4 42.39 6.84 0.00 49.23
o 10.58 9+89 0.00 16.43 9 33.33 5.70 0.00 39.03
6 7.05 3.92 1.02 11.99 b6 939 3.19 0.28 8.82
7 4.61 1.64 15.12 21.37 7 0.69 0.00 1.47 2.16
8 10.99 0.04 11.33 22.36 8 0.70 0.00 0.07 0.77
9 3.62 0.03 10,16 13.81 9 0.00 0.00 0.00 0.00
10 1.15 0.00 S.68 6,83 10 0.00 0.00 0.00 0.00
11 0.22 0.00 0.30 0.52 11 0.00 0.00 0.00 0.00
12 0.14 0.00 0.06 0.20 12 0.00 0.00 0.00 6.00
TOTAL 43.41 12,92 43.67 100.00 TOTAL 82.46 15.73 1.82 100.01

N
\O

CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL CAREON NO. FARAFFINS OLEFINS AROMATICS TOTAL

e MEee MNGe GUSE U SUVS TISS SHM G PELS Gus 400 S GOms SABS FOSs SIS GESS GUSE EIGE FRMS BESS SEe Gune MG SAGS SRS Seee SR Bebe Sebe PSee SHE Sées Goee GON SemS Sas SSe GHSS Shee B Bens Gves Sese bees Sens Sese bt soas e v weas Geeu BeGs Gee GEG SHSE Ces BOGY RSO WHS G bR GMM S0 FOPE SN Ses SH0O SISV PES BMe bl SEE Semb PGe Seve PULe PG GMM MRS Sue e GG i) GbAA R A G900 S0R Sems oot MRS e M

WEIGHT FERCENT WEIGHT FERCENT
1 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 2 6.00 0.00 0.00 0.00
3 0.04 0.00 0.00 0.04 3 6.00 6.00 6.00 06.00
4 3.80 1.15 0.00 4.95 4 36.80 S¢73 0.00 42.53
o 8.73 9409 0.00 13.82 o 35.91 997 0.00 41.89
6 629 3.64 1.19 11.12 6 6.89 4,01 0.33 11.22
7 4.31 1.53 17 .28 23.11 7 1.03 0.00 2.02 3.06
8 10.29 0.04 12.96 23.29 8 1.19 0.00 0.11 1.31
4 3.43 0.03 11.64 15.09 ? 0.00 0.00 0.00 0.00
10 1.13 0.00 6.70 7.82 10 0.00 0.00 0.00 0.00
11 0.21 0.00 0,33 0.54 11 0.00 0.00 0.00 0.00
12 0.14 0.00 0.07 0.21 12 0.00 0.00 0.00 0.00
TOTAL 38.38 11.47 a0.16 100.00 TOTAL 81.82 15.71 2.46 100.00

BULK LIQUID SATURATED VAFOR @ 80 DEGREES F.

(1,200 ppm C total)
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TABLE 22. WEIGHTING FACTORS (MOLECULAR WEIGHTS) USED IN CALCULATIONS

CAREON NO. FARAFFINS OLEFINS AROMATICS OXYGENATES ACETYLENES

omn 204 Beme mie ess Seve Ges4 Eeas B Sens Sese ets Sese Ceus Sebd 0ed L0 Soen POLs SeNe Grim Paie Seca Sane Seve Sees S0ed Sed Seus Gmes Sbet TGS Semy LMY Sees SHRe amt Bem e Seme brse Bees Rese Peee SAs e Sets B000 Sees biim boee P0G Sese PHee Name PIeE FoeR GeeE PeSe PeRP MPeS Ghre et mbR A e0s Seed Seet

MOLECULAR WEIGHTS

1 16 0 0 32 0
2 30 28 0 44 26
3 44 42 0 60 40
4 58 96 0 74 54
) 72 70 0 80 68
6 86 84 78 102 82
7 100 98 92 116 96
8 114 112 106 130 110
9 128 126 120 144 124
10 142 140 134 158 138
11 156 154 148 172 152
12 170 148 162 186 166
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