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I. INTRODUCTION

Under Section 110 of the Clean Air Act of 1970, as amended, the States are re-
quired to submit implementation plans for the control of pollutants for which a
national pfimary and/or secondary ambient air quality standard has been established.
Since such standards have been established for hydrocarbons, and because it has
been determined that hydrocarbon emissions during vehicle fueling can contribute
significantly to the ambient hydrocarbon concentrations, information is required

concerning the effectiveness of the various source control techniques applicable

to retail gasoline marketing operations.

An EXXON COMPANY retail station at 390 W. Jackson St., Hayward, California, is
equipped with devices for hydrocarbon emission reduction and was selected for an
emission testing program by the Office of Air Quality Planning and Standards. Test-
ing was conducted by BETZ ENVIRONMENTAL ENGINEERS, INC. personnel during July 30 to
August 2, 1974.

This retail station employs the vapor balance or displacement approach to hydrocar-
bon emission control. The gasoline vapors normally displaced by the liquid gas-
oline and lost to the atmosphere during vehicle refueling are returned to the under-
ground fuel storage tanks for subsequent recovery by displacement during bulk gaso-
line delivery. The design employed at this location uses OPW-7VN dispensing nozzles
on all product dispensers. The vapor return piping for the three produét grades is
manifolded at the dispenser islands with a common return to the storage tanks. All
three underground storage tanks are manifolded together and are vented to atmosphere

through one common riser. No pressure-vacuum control valve is used in this system

design.



Testing was performed during 236 vehicle refuelings to determine potential hydro-
carbon emissions, actual hydrocarbon emissions, and the vapor recovery efficiency
of the control system. A bulk gasoline delivery was not monitored during the test

program.

IT. SUMMARY OF RESULTS

The field data for the vehicle refuelings are compiled chronologically in Appendix
A. This listing includes a:il data. The (omplete listing for each fueling is given
on two pages. The type of fueling can be dectermined by referring to the column
"Leak Check Result". The entry "PS-BSL'" dcnotes a fueling that qualifies as base-
line data. 'NO-NBL" denotes a normally-fueled test vehicle. "NO-ATB" denotes an
attempted baseline that was not successful. The data under this category were not

used in any calculations.

The test scope included the calculation of hydrocarbon recoveries and system effi-
ciencies on a mass as well as volumetric basis. Due to malfunctioning flame ion-
ization detectors, all the hydrocarbon concentrations reported are meaningless and

thus it is not possible to perform calculations on a mass basis.

The results of testing on a volumetric basis are presented below.

A. Determination of Potential Emissions

In order to determine the amount of potential emission from a vehicle during fuel-

ing, every second or third vehicle fueled was designated as a baseline vehicle,



and special procedures were followed to ensure that all the hydrocarbon vapors were
displaced through the vapor return system. To accomplish this, all atmospheric vents
on the vehicle fuel tank were blocked and special care was taken to ensure a tight,
leak-free fillpipe-nozzle interface. 1If there was no leakage at the interface (as
detected by an explosimeter) and the vehicle fuel tank proved leak-free during a
subsequent leak check, the vehicle fueling was termed as baseline and the cal-
culated results were used to formulate a potential emission relationship. A lin-

ear relationship was assumed to exist between the volume of vapor returned to vol-
ume of liquid dispensed ratio versus the difference between the vehicle tank liquid
temperature and the dispensed liquid temperature. For the baseline data obtained

during this test, this relationship by least squares is:

(V/L) potential 1.014 - 0.015 ATvd

where:

|

(V/L) potential = volume of vapors returned to volume of liquid dispensed
ratio, (ft3/ft3).
[\Tvd = difference between inital vehicle tank liquid temperature and the dis-

pensed fuel temperature.

A comparison of the baseline results to the predicted equation is given in Figure 1.

The calculated results are listed in Appendix B, pages Bl - B4.

B. Determination of Actual Vapors Recovered

For the vehicles that were designated as non-baseline or test fuelings, no special



procedures were followed during testing. The attendant fueled the vehicle accord-

ing to normal, routine practices,

The calculated results of testing are presented in Appendix B, pages B5 - BS.

All the results are presented, and, in the cases where necessary data were miss-
ing, that fueling was not included in any further calculations. These cases are
noted in the results tabulation in Appendix B. Most of these deletions were caused
by the inability to obtain an initial fuel tank temperature because of anti-siphon

devices installed in the vehicle fill-pipe.

The results are presented in Figures 2 to 5 on a daily basis, and are summarized in
Figure 6. These figures compare the actual emission data to the potential emis-

sions predicted from the baseline correlation.

c. Underground Tank Emissions

For testing purposes, a valving system was installed on the underground tank atmos-
pheric vent. The system was designed so that when the pressure in the underground

tank became greater than +0.15 "HZO gage, the tank would vent to atmosphere through
a dry-gas meter. No such venting was measured during the entire test period, there-

fore the emission from the tank vent was zero.

The system also allowed the underground tanks to draw air unrestricted into the
tanks in the event that the pressure became less than -0.15"H20 gage. Such in-breath-

ing occurred during testing but the volume was not measured.



D. Calculation of Average Volumetric Recovery Factors and Recovery
Efficiencies. :

The average potential volumetric emission factor for the test car data set based

on the correlation developed from the baseline vehicles, is 0.978 ft3/ft3. The

average volumetric recovery for the test car data is 0.650 ft3/ft3. The difference
between the average potential emission and the average recovery is the average emis-
sion to the atmosphere at the vehicle, which is 0.328 ft3/ft3. The ratio of the
average recovery to the average potential emission results in an average volumetric
recovery efficiency at the vehicle of 66.47%. The above averages are weighted and
are not a simple median of the individual vehicle factors and efficiencies. The
weighting mechanism is basically the amount of fuel dispensed for the individual

fuelings. This procedure prevents a very large or a very small fueling from having

a disproportionate impact on the calculated averages.

Since the emissions from the underground tanks were zero during the test period, the
total system emission factors and recovery efficiencies are the same as those cal-

culated at the vehicle.

There are two factors introduced for testing purposes that could possibly have an
effect on the measured performance of the vapor recovery system. Firstly, the dry
gas meters which were iﬁstalled to measure the volume of vapors returned added a sig-
nificant pressure drop in the vapor return piping system. This pressure drop ranged
from 0.15 to 0.25 "HZO, depending on the flow rate. This increased resistance to
flow would increase the pressure at the nozzle-fillpipe interface and provide a

larger driving force for leakage at the interface.



The second factor would be the pressure-vacuum valving system used to measure un-
derground tank venting. This system is designed so that the underground tank vent

is closed when the pressure is between -0.15 and +0.15 "H20 gage. The normal vent
configuration consists of a capped 2" pipe with a 1/2" opening to atmosphere. Un-
der non-flow conditions, the normal vent configuration would maintain the underground
tanks at atmospheric pressure. With the P-V system installed, a pressure in the
range -0.15 to +0.15 "H20 is maiﬁtained in the underground tanks. When the under-
ground tank pressure is between -0.15"H20 gage and atmospheric, there is an addition-
al driving force present which might partially offset the added flow resistance con-
tributed by the dry gas meter. However, the simultaneous operation of a tested and

a non-tested dispenser could tend to yield higher recoveries at non-tested dispensers
and possibly lower recoveries at the tested dispenser. This would happen because

the meter-less line would be the path of least resistance to flow.

In the case where the underground tank pressure is between atmospheric and +0.15"H20
gage, a back pressure could be set up in the recovery system and tend to increase

losses at the vehicle.

No quantitative estimates can be made regarding the magnitude of the effect on the

recovery system efficiency by the above two factors, either alone or their inter-

acting affects.
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Apparent Outlying Points

Baseline Data ~ The baseline data contains three (3) apparent outly-

ing points (7/31, A-12; 8/1, A-18; and 8/2, A-11) indicated in Fig-

ure 1. Point 7/31, A-12 was probably due to an instance when the

dry gas meter ran backwards without being noticed. Point 8/1, A-18

was probably due to the misreading of the dry gas meter index although
the same results could have been produced if the dry gas meter had run
backwards. Allowing for a misreading, point 8/1, A-18 would have a V/L
ratio . of 1.117. The occurrence of point 8/2, A-11 has no ready explana-
tion unless a dry gas meter reading had been recorded incorrectly. If

that were the case, then point 8/2, A-11 would have a V/L ratio of 0.873.

Non-Baseline Data - Because the data point scatter was so great, there
were only two instances that could definitely be considered as appar-

ent outlying points.

Those points were 7/30, A-7 and 8/1, B-16. Only the first point can be
identified as definitely outlying because for this vehicle the dry gas

meter was observed to be running backwards.

Two other known problems occurred with point 7/30, B-4 (dry gas meter
running backwards) and with point 7/30, B-13 (kinked vapor return line).
Additionally, the following points had occurrences of spit back: 7/30,

B-3; 7/30, B-15; 7/31, B-16; and 8/2, A-8.

13



F. Vehicle Summary

Below is a summary of the vehicles tested and under which category each falls.

Vehicles Attempted

Date Tested Baseline Non-Baseline Baseline
7/30/74 54 13 30 11
7/31/74 62 15 37 10
8/1/74 85 21 48 16
8/2/74 35 6 26 3
Total 236 55 141 40"

G. Explosimeter Readings

Explosimeter readings for non-baseline automobiles are summarized below. The aver-

age would be 68% of the lower explosive limit.

Percent LEL 0 5 10 15 25 30 35 40 60 80 100
No. of Vehicles 31 3 5 1 2 1 2 2 3 2 89

H. Fueling Difficulties

There were five (5) occurrences of spitback of varying amounts, four (4) occurring at
pump B. It is unknown why spitback occurred, but it may have been due to the con-

figuration of the automobile fill pipes.

There were only two difficulties encountered that were due to the recovery system.
One was being able to latch the vapor return sleeve so that the nozzle remained in

the automobile fill pipe without assistance on certain models of automobiles. The

14



other difficulty was keeping the liquid and vapor return hoses from tangling. These

difficulties did not present major problems however.

I. RVP, Distillation, O

9 & N2 Results

The Reid Vapor Pressure (RVP) of volatile nonviscous petroleum products differs

from the true vapor pressure of the sample due to some small sample vaporization

and the presence of water vapor and air in the confined space. RVP samples were
taken from 42 automobiles and from the underground storage tanks. RVP samples were
taken in accordance with ASTM method D270-65 and determinations were made in accor-
dance with ASTM method D323-72. Briefly, gasoline was withdrawn into a glass bottle,

the bottle tightly capped, and then stored in an ice bath until delivery to the

laboratory.

A frequency plot of Reid Vapor Pressures is shown in Figure 7. The data is listed
in Table 1 as abstracted from Appendix C, pages Cl - C4. The mean vehicle fuel
RVP was between 7.5 and 8.0. The Exxon "Regular' gasoline had an average RVP of

8.65 psi.

Distillations were performed on samples of underground storage tank contents as per
ASTM method D86-67. The results of the distillations are included in Appendix C,

pages C5 - Cé6.

Dissolved oxygen and dissolved nitrogen determinations were made by gas chromato-
gréphy as per ASTM method D2504-67. These results are listed in Table 2 as abstract-

ed from Appendix C, page C7.

All analyses were performed by the CHARLES MARTIN INSPECTORS OF PETROLEUM, INC.,

Richmond, California.

15
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LICENSE NO.

CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.
CAL.

999KTP
Q30014
55676H
077¢cvo
C71170
972BWL
ZPN472
AGH326
SDT582
140F1IW
287JAR
181cMC
193BOF
XPU480
WDK111
960KDV
353EZC
941GTS
MKB050
HOE171
VAA970
VSL292
393GTA

NY 223YYJ

CAL.
CAL.

CAL.
CAL.
CAL.
CAL.
CAL.
CAL.

UCwW618
UBWS17
703LBI
377LDG
27629wW
042DGZ
BZV648
388525

RVP

TABLE 1 RVP

7.9
8.1
3.0
6.9
7.2
8.1
7.5
8.0
7.8
8.2
7.9
7.9
8.4
8.0
8.1
7.9
7.4
7.2
7.3
7.9
7.5
6.5
7.5
7.8
7.8
4.3
7.9
7.6
7.2
6.7
7.1
7.8

ANALYSIS RESULTS
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PUMP

A-03
A-05
A-15
A-17
A-19
A-22
A-27
B-05
B-10
B-14
B-25
A-01
A-03
A-06
A-12
A-16
A-21
B-04
B-09
B-15
B-21
B-27
B-30
A-05
A-13
A-18
A-23
B-12
B-15
B-17
B-19
B-23

DATE

7/30
7/30
7/30
7/30
7/30
7/30
7/30
7/30
7/30
7/30
7/30
7/31
7/31
7/31
7/31
7/31
7/31
7/31
7/31
7/31
7/31
7/31
7/31
8/1

8/1

8/1

8/1

8/1

8/1

8/1

8/1

8/1}



LICENSE NO.

CAL. VXE295
CAL. 137FSM
CAL. 411CPL
CAL. 980BYX
CAL. DKLO15
CAL. 420LBJ
CAL. 09483V
CAL. 57294L
CAL. 690JTC
EXXON REGULAR
EXXON REGULAR
EXXON REGULAR
EXXON REGULAR

EXXON REGULAR

DATE

7/31/74
8/1/74
8/2/74

RVP

0 00 0 00 00 ~NONN NN NN
£ 00 N N O LW e O 0 W e NdWm

TABLE 1 (CON'T)

02 & N2 ANALYSIS

TIME DISSOLVED O, (ppm)
< 10
8:00 PM < 10
12:30 PM <10

PUMP

B-27
B~29
B-34
B-39
B-44
A-01
A-09
A-18
A-26

DATE

8/1
8/1
8/1
8/1
8/1
8/2
8/2
8/2
8/2

DISSOLVED N, (ppm)

TABLE 2 DISSOLVED OXYGEN & NITROGEN RESULTS

18

58
57
58



III. PROCESS DESCRIPTION AND OPERATION

A. Station Description

The Exxon retail station at 390 W. Jackson St., Hayward, California has two groups
of covered pump islands as illustrated in Drawing 1. Due to the gasoline shortage
of 1973, the group of pumps designated as Group I were shut down and are no longer
used. The islands designated as Group II were modified for vapor recovery during
1974. There are two dispensers for each of the three grades of gasoline (regular,
premium, unleaded) sold at this station. The vapor return lines for all six dis-
pensers are manifolded together at the island and return to the storage tank area
through a common line. At the storage tanks, all three are manifolded together.
All three tanks are then vented to atmosphere through one two-inch riser. This
riser is equipped with a cap with a 1/2" hole for atmospheric breathing by the un-

derground tanks. The piping layout is shown in Drawing 2.

‘Each underground tank is equipped with a connection for vapor recovery during bulk

deliveries.

For vapor collection during automobile fueling, each dispenser is equipped with an
OPW-7VN vapor recovery nozzle. This nozzle uses a bellows (boot) arrangement for
- flexibility in mating at the vehicle fill-pipe. To prevent vapor losses while the
dispenser is not in use, a mechanical check valve arrangement is used. The design
is such that when the dispenser is not in use, the annular opening in the face of

the rubber boot will seat against a collar on the liquid spout. When the nozzle

19



spout is forced into a vehicle fillpipe, the boot is forced back from the collar

and the vapor return path is opened.

B. Process Operation

While all dispensers were equipped with vapor recovery equipment, testing was per-
formed on only two regular grade dispensers. The pump attendants during the test-
ing were the normal station attendants who followed regular procedures except when
instfucted otherwise. The attendants had approximately two weeks experience with
the nozzles prior to testing. If the automobile being fueled were to be classed as
an attempted baseline, the pump attendant was instructe& to hold the dispensing noz-
zle in such a way so as to provide intimate contact between the automobile fill pipe
and the vapor return bellows (force fit). On all other automobiles the nozzle was
inserted to the 'latched" position and was left unattended while the attendant per-
formed his ancillary duties, or hand-held when nozzle configuration or the amount of
fuel to be dispensed made it impractical to latch the nozzle. It was noticed that
the performance of some of these duties, such as windshield cleaning, caused the
automobile to rock, which in turn occassionally caused intermittent gaps at the fill

pipe/bellows interface.

Usually the dispenser was set at the middle notch with a rate of approximately five

(5) gallons per minute. However, other dispensing rates were sometimes used.

20



During the periods that testing was performed, the total gasoline sales in gallons

were as follows:

Date Regular Unleaded Extra Total

7/30 784.6 37.4 228.4 1050.4
7/31 853.7 26.7 249.6 1130.0
8/1 914.8 10.7 366.6 1292.1
8/2 465.8 29.9 110.6 606.3
Total 3018.9 104.7 955.2 4078.8°

The ambient temperature at this location varied from the low to mid 50's in the
early mornings, rising to the mid 70's by middle afternoon, and then cooling to the
60's around sundown. Testing was scheduled as follows in order to obtain data dur-

ing each temperature condition.

Date Test Time

7/30 11:00 am - 5:30 pm
7/31 9:30 am - 3:30 pm
8/1 12:50 pm - 7:45 pm
8/2 8:00 am - 12:00 noon

The weather conditions were generally the same for the four days of testing.

21
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Iv. SAMPLING LOCATIONS

Sampling locations are indicated in Drawing No. 3. Sampling locations were at
the two regular grade gasoline dispensers and at the atmospheric vent of the un-

derground storage tanks. The other group of pump islands remained closed.

24



gz

~ =Ny

-, O DAL=

e O A T | ORI

e

:
o] o

L\/AQOFZ
e 12

T

[Pk — W~ Ny ] ——3

BETZ ENVIRONMENTAL BN
Mall .

P 1MQ

One Ply

P AN I ORINAES S T O e

PO T ESC T IO o CHE N~

mnee

e Y T e Y — e S

OImeEecT Mmoe (0 _ o “iimainY Swea” A

aAwnavw.B [ LI
APPROVED BY /<

Io- 74

CRAW NO

e D | CC~-4EE ) ~C1-63




V. SAMPLING PROCEDURES

A.  General
RADIAN CORPORATION was responsible for customer relations. Once a customer con-
sented to the test, the car would be directed to one of the two testing locations.
The testing procedures followed were essentially identical to those used in earlier
EPA testing in the San Diego, California areal. These procedures are summarized be-
low:

1. Record name of station, date, pump number, license number, make of auto-
mobile, model and year for every car sampled. Record also whether the
automobile was recently driven in local traffic or on highways and the
approximate number of miles driven prior to entering the station.

2. Measure and record the vehicle tank liquid temperature prior to filling.

3. Record the initial dry gas meter reading in the vapor return line.

4. Obtain liquid samples for R.V.P. analysis from every fifth automobile
tested.
5. Monitor and record during vehicle filling the hydrocarbon concentration

in the vapor return line. Also monitor around fillneck with the explosi-

meter and record reading.

6. Monitor and record the returned vapor temperature and the dispensed gas-

-oline temperature.
7. Measure and record the time required for dispensing of gasoline -- start-
ing when the nozzle is turned on and ending when the nozzle automatically

shut off. Record any event of spillage or spitback.

Test evaluation of gasoline transfer vapor recovery system, November 1974, Report

No. 74 GAS 1 prepared by TRW, Inc. under EPA Contract No. 68-02-0235.
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8. Record the total number of gallons dispensed for each automobile.

9. Monitor and record the pressure in the vehicle tank after filling for
every other automobile, if possible.

10. After filling the automobile, record the final dry gas meter reading in

the vapor return line.

If the automoblle were to be considered as a potential baseline automobile, as de-
termined by RADIAN CORPORATION, additional testing was performed. The philosophy
of "baseline'" 1is those automobiles for which 100% of the potential vapors are re-
turned. To be considered as baseline a vehicle must have had no leaks in its fuel
system and must have had a tight fill pipe/nozzle interface. To obtain a leak free
fuel system, any known vents were plugged prior to fueling. To obtain a tight fill
pipe/nozzle interface, the nozzle was force fit. If an explosimeter check revealed
no leakage around the fill pipe/nozzle interface, the vehicle was directed to another
area where a leak check would be performed to determine any leakage in the automobile's
fuel system. The leak check procedure is outlined as follows (See Drawing No. 6):
1. Connect flow valve to nitrogen tank so that flow can be controlled by
manipulation of valve. Mount on mounting board.
2. Attach 12" piece of Tygon tubing to outlet of valve and the other end to
one leg of "T".
3. Mount 12" glass tube on the mounting board with clamp and attach top of

glass tube to "T" with small piece of Tygon tubing.
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10.

11.

12.

13.

Use 2' piece of Tygon tubing to connect remaining leg of "T" to the in-
let of the Rotameter. Mount.meter on board.

With remaining Tygon hose, connect outlet of flow meter and the rubber
seal for the vehicle fillneck connection. Mount the flow meter in a
vertical position.

Fill liquid holding tank to at least 6" depth with water.

Place glass tube open end beneath the surface of the water in the hold-
ing tank and measure the "H". (See Drawing 6). For the tests make one

run with the H at 2" or whatever the maximum H was when determining ve-

hicle pressure tank conditions. Mount tube with clamp on hoard.

Plug known fuel system vents.

Place rubber seal over open fillneck and hold firmly to avoid leaks at
the seal.

Allow nitroéen to flow by opening the valve until bubbles appear at the
open end of the tube submerged in the holding tank.

After 30 seconds, record flow rate from flow rate meter.

If no flow at meteg, vehicle considered "baseline'.

If flow, vehicle considered "attempted baseline."

If a leak were found around the fill pipe/nozzle interface, no leak check would

be performed and the automobile would be considered as "attempted baseline'.

Attempted baseline vehicles were not used in any calculations.
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The testing equipment for the gasoline dispensers is shown in Drawing No. 4. Noz-

zles used in the testing were manufactured by the DOVER CORPORATION, OPW DIVISION.

The underground tank vent testing equipment is indicated in Drawing No. 5. The
vent was modified to allow unrestricted inbreathing by a pressure switch set for
-0.15 in. H20 which controlled a normally closed solenoid valve which opened to
the ambient atmosphere. Alternatively, a pressure switch set for +0.15 in. H,O

2

controlled a normally closed solenoid valve which vented through the sampling train.
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B. Instrumentation Problems

While the instrumentation was not complex, there were some problems. Most of
these difficulties can easily be avoided in the future with simple precautions,
while some are not easily solved. The parameters measured were pressure, temper-

ature, volume; and, indirectly, mass of hydrocarbons:

1. Pressure - Two pressures weré of interest; one, the system pressure,
was obtained at the outlet of the dry gas meter, (it was recorded for
every automobile) and the other, the automobile tank pressure, was re-
corded for baseline automobiles only and was usually obtained at the

vehicle carbon cannister inlet.

A possible alternative for determining the system pressure, would be
through the use of a pressure transducer because the manometer, being
located at the gasoline pumps, was subject to jarring, thereby causing
a loss of level. The rubber connecting tubing was also easily pinched
or pulled off. It might even be better if the pressure were obtained
at the underground tank vent. This would give a much closer measure-
ment of system pressure because the negative influences of dry gas

meter, sample pump, and mechanical problems would be eliminated.

Since the automobile tank pressure was obtained only for baseline auto-
mobiles, it was subject to the fluctuations of a hand held nozzle. De-
pending on the time expended in pumping the gasoline, the rate of pump-

ing, the constancy of the rate of pumping, the firmness of the forced fit,
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and the relative temperatures of the dispensed gasoline and the ve-
hicle tank, a steady pressure state may not have been reached. Us-
ually the maximum pressure was recorded. If a real time analysis of

this pressure were desired, a pressure transducer with recorder should

be substituted.

Temperature - Four temperatures were of interest: underground tank,
vehicle tank, dispensed gasoline, and returned vapor. The underground
tank and vehicle tank temperatures were obtained with a digital pyro-

meter of high accuracy and repeatability.

The inputs for the dispensed gasoline and returned vapor recording pyro-
meters were provided by resistance bulbs located at the gasoline dis-
pensing nozzle. The sensing elements extended about three (3) inches
above the nozzle and were quite prone to bending during normal gasoline
dispensing operations. Additionally, the connecting wires were constant-
ly under strain and in some instances were broken, even though every
effort was made to keep the strain off the wires and probes. There were
times when the recording pyrometers gave obviously erroneous readings.
The suspected cause of these bad readings was the above mentioned strain.
It is possible, although unknown, that this strain could have caused

less obvious erroneous readings. It is proposed that these temperatures
be sampled at other points, specifically that the returned vapor temper-

ature be sampled at the dry gas meter and that the dispensed gasoline
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temperature be sampled at the base of the pump. It is felt that

there are two distinct advantages to this change: Firstly, it will
eliminate equipment abuse thereby insuring more accurate readings

and preventing down time. Secondly, by taking temperature readings
physically closer to the volume measurement points, a better temper-
ature/volume correlation is possible . The disadvantage is that these
temperatures can no longer be considered as nozzle temperétures. How-
ever, it is doubtful that there is a significant temperature gradient
in the hose lines but rather that a steady state zero gradient condi-

tion would be quickly reached.

Volume - No problems were encountered with the dry gas meter per se.
However, there were two (2) times when the dry gas meter was observed
running backwards. Both occurrences were on July 30, tests A-7 and B-4.
Various theories for this anomaly exist, but to B.E.E.'s knowledge, no

solution has been proposed. It is unknown how often this phenomenon

occurred undetected.

Mass of Hydrocarbons - The mass of hydrocarbons in the vapor return line
and vent was to be determined from the percentage of hydrocarbons on a

volume basis. This percentage was measured with a Beckman Model 400 Hy-
drocarbon analyzer, using the flame ionization principal. To eliminate

the need for a complicated dilution system (required because of the ex-

pected high concentrations, 50-75% by volume, of hydrocarbons), a longer
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sample capillary was installed in series with the existing capillary
prior to instrument use. The length of this column was recommended

by BECKMAN INSTRUMENTS, INC., to be approximately twenty (20) feet

with the theory being that by increasing the length of the capillary

and by decreasing the sample pressure,a smaller sample will be deliver-
ed to the flame ionization detector (FID) thus allowing samples of very
high concentrations to be determined without flame saturation. Normally,
the BECKMAN 400 Unit as shipped can be used to determine concentrations

only as high as 0-4% by volume before flame saturation occurs.

Propane was chosen as the calibration gas becuase its molecular weight
is close to that of gasoline. The propane calibration gas was obtained
in cylinder sizes comparable to those of methane. Unfortunately, the
quantity of propane in the cylinders was insufficient due to the fact
that propane liquifies at about 100 psi. The compressed gas supplier
could not deliver sufficient quantities of propane quickly enough and
methane, which was more easily supplied, was substituted as the calibra-

tion gas.

Both speed and magnitude of analyzer response are affected by the type
of hydrocarbon in the sample. Magnitude of the analyzer response to
an atom of carbon depends on the chemical environment of this atom in
the molecule. The characteristic response of a given type of atom may

be expressed approximately by a value designated as the "effective car-
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bon number". The effective carbon number of a particular type of
carbon atom is defined as the ratio of the instrument response
caused by an atom of that type and the instrument response caused
by an aliphatic carbon atom. To determine the exact effective car-
bon number of propane it is necessary to perform a calibration of
methane versus propane. Because of supply problems, it was decided

to perform this calibration in our laboratory.

When this calibration was attempted, completely erroneous data was
obtained. The data indicated that the instruments were operating in

a sagurated condition, that is, an increase in sample concentration

did not cause an increase in analyzer response. However, there was

no immediate explanation of why saturation was encountered. A thorough
overhaul by BECKMAN INSTRUMENTS, INC. revealed that the polarizing elec-
trodes had corroded. With no electric field guiding the ions to the
collector, the ions migrated at random, thereby giving the analyzer an

almost flat response.

The primary reason that this condition was not discovered during the
sampling program was the fact that only a single gas was used for cal-
ibration. A secondary reason was unfamiliarity with the use of the
longer capillary and lower sample pressures. 1t is recommended that

calibrations be performed with two (2) widely separated concentrations

of calibration gases.
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TEST RESULTS

APPENDIX A



Vv

STATIOQN= EXXON DATEe 7/30/174 AVE, UNDERGROUND TANK TEKP= 69.0 F

TYPE OF DISTANCE LX CHK NJZZLE
PUME TIME Lic, ¥g, MAKE MUUEL PRIVING TRAVELLED RESULT RYP EXPLGS, P11 SPITBACK
B=01 1131744  CaL =788RFJN CHEYV MONTE CARLOQ LOCAL QeMi, PS=3S5L U,0 v.u FURCE NO
A=02 1132284 CAL =121694 DOCGE 72 TRADESMAN LOUCAL O.M1. NO=AIB 0,0 0.0 FORCE
A=03 11131AM CaAL =999KTP 74 FORD PINTO LOCAL 0.MI, PS=ESL 7.9 0,0 FOKCE NO
A=04 11155aM CALF=NKT488 65 Vw BUG HIGHWAY 26,MI1I, NO=NBL 0,0 100,0 PCOR NO
A=0S% 12303PM  CAL =Q30014 CHEY EL CAMINO LOCAL 0.,MI, PSeHSL 8,1 0,0 FORCE NO
Ae068 12:10PM  CAL =115VPY 70 PONTIAC FLREBIRD HIGHWAY 10.,M1, NO=ATH 0,0 100,90 FORCE NO
A=07 1182224 CAL =YHWT71 63 Vi BUG LOCAL 24M1, NO=NBL G,0 100,0 GooU RQ
A=08 12:47PM CAL ~whS289 BULICK LE SABPE 400 LOCAL 1.M1, NOeATB 0,0 100.9 FCRCL NO
A=09 {3t1eM  Cary =3GNeR4S FUFD CUUNTRY SQUIRE LOCAL 1oMl, NO=MBL 0,0 0,0 GCod NO
A=10 13130PM  CAL =MHLe539 65 0LDS CUTLASS HIGhwWAY 30,.M1, hNCGsntbL U,0 5.0 1es}s]s] NO
Aely 2132pM  Cal =5044YF 73 FORD GPAN TGRINO BIGHWAY 1eM], PS=ESL 040 0,0 FURCE NO
" Ae12 3:12PM CAL =YJU=2SS 69 FORD ECONOLINE HIGHWAY 15.,M1, NO=ATY 040 100.0 FurCe NO
A=13 2332p4  CaL =30731J 72 FURD 250 TKUCK HIGHWAYX 6eMI, NOetibL U,0 100.0 GLCo NO
Aeid . 3:33PM CAaL =Q20571 67 FORD 100 CAMPER HIGHWAY 12,M1, NOeNs3L 0,0 60,0 Gl NO
A=15 3:59PM  CAL ~55676=H 69 DATSUN 1600 TRUCK LOCAL 1M1, NOesBL 340 35.0 GCau NG
Aetp 431204 CAL =473=Jiw 73 VW BUG HIGhWAY 200,11, nO=hBl 0,0 0.0 GCoL NO
A=11 4322PM CAL =077«CVO 72 DATSUN 122 HIGHwWAY 20,HM1, NOeNBL 6,9 100,90 rPLox NO
A=1g 03:00AM  CAL =NJVe=23¢6 ©5 PLYMOUTH SATELLITE LOCAL 1.81, NO=NBL 0,0 100.0 GI00 NC
Aei9 4137PM CAL =C71=170 62 CHEV 10«TKRUCK LOCAL 1.M1, NO=ATH 742 100,90 FLEQy NO
A=20 0300AM CAL =498=DGY 71 TOYOTA COROLLA HIGHWAY 15.M1, NOenNBL 0,0 60,0 GIsT &0
A=21% 435SPM CAL =41=3970«R 59 CHEV APACHE 31 LOCAL 1.MI, NO=NBL 0,0 100,90 PCUR NC
A=22 $304PM CAL =972<BWL 70 CHEV CAMARQ LOCAL 20441, NO=nBL Bal 0.0 . oCCl NQ
RAe23 S5314pM  ARIZ-RR2=962 69 CHEV NOVA LOCAL 1.M1, NO=NBL 0,0 60,0 lul NO
A=24 §:23PM CAL «093«JVT 72 VW SQUAREBACK HIGHWAY 20,41, NOenBL 0.0 100,90 PlLun NG
Aw25 5334PM CAL =404<ERT 72 FORD MAVERICK LOCAL 24M1, PSe5SL 0,0 0,0 FUACE NO
A=26 S3138PM CAL =DJR=460 60 FORD RANCH WAGON LOCAL 1.M1, ~NOeNBL 0,0 100,0 ¥Co nO
A=27 $347PM CAL =~ZPN=372 69 CHEV NOVA HIGHWAY 250,M1, NOeNBL 7.5 1006,0 PCOR NO
8e01 113100AM WASH=PA4444 FORD _ 71 CUSTCM HIGHwAY 0.M1, NO=nNBL 0,0 100,0 GCSD NO
ReQ2 11140AM CAL =9133155156 63 CHRYSLER IMPERIAL HIGHWAY 217,M1, NOeNBL 0,0 100,90 WiCy NO
B=03 11355AM CAL =YKMB2S 68 CADILLAC FLEETwOQD LOCAL 1M1, NO=ABL 0,0 100,90 FooH YES
Be04 12339PM (CalL =542CLB . 62 CADILLAC COUPE CE VILLE HIGHWAY F.MI, NO=NBL 0,0 0.0 Puln NO
Be(S 12:45PM  CALF=AGH326 65 Vw BUG HIGHWAY 100,M1, NO=NBL 8.0 0,0 GLLD NG
Be06 12155pM CAL =26888S 74 CHEV CHEYENNE/Z10 LOCAL 10,M1, NO=ATB V.0 60,0 FurCE XES
Be07 13103PM  CAL =£17HKS 73 MERCURY MONTEGO WAGON LOCAL 0,MI, PSesSL U,0 0.0 FC={iE 8O
ReQp 114574 CAL =3S5eLCP 73 DOOGE CHAKGER HIGHWAY 10,M1, NO=ATB 0,0 100.0 FORCE MO
B=09 1:57PM  CAL =717kI2 74 FORD PINTO LUCAL O.MI, PS=BSL 0.0 0,0 FirCE n0
Rell 2:00PM  CAL =SDISB2 66 CHEV CHEVELLE LOCAL 2,M1, NO=NBL T8 0,0 Gl32 ND
Beit 2:10PM  CAL =URAG01 66 FORD THUNDERBIRD LOCAL 1.M1, FL=ATs 0,0 (VY FL=CEL NO
Bel2 2140PM  ILL =GF1443 67 Vw BUG HIGHWAY 204M1, PS=55L 0.0 0.0 1 389 25 NO
Bei3 3:06PM  CAL =178~CSF 73 Vu HATCHBACK HIGHwWAY 12.m1, Nu=btbl 0,90 0.0 Gloo NQ
Be14 3:15PM  CAL =140QFIW 73 FORD GALAXIE Suo HIGHWAY 15,M1, NO=anNBL 8,2 0.0 Wlll
Bei5 3330PM  TEX =FS9151 73 GMC CUSTUM 15000 HIGHWAY 15,41, NO=NBL 0.0 0,0 vl YES
Belf 3155PM  Cal =303Jud 74 FGRD PINTO LUCAL 1.M1, NO=ATE 0,1 0,0 tl-Ce hO
Be17 4:00PM CaAL =761415 74 DODGE ~Fn» ;CESMAN LOCAL 5.M1, NO=wbl 0,490 0.0 Gilz2 NO
E=18 4:10DM  CAL =97814U 72 FORD CCURIER LOCAL 3.,M1, NO=tBL 0,9 100,V GlLo Ko
Felg 4315P4  CAL ~ASHB892 64 OLDS F=85 LOCAL 4,11, PSeBSL 0,0 0,0 ForCE NO
Re20 4130PM  CAL =25037P 73 DODGE 8 200 LOCAL 1.M1, PS=Alb 0.9 (Y §l-22 NG
Be21 43130pM CaL =333FCD 71 CHEV KINGSwOQD LCCAL 30.M1, PS=B5L 0,0 0,0 FlxCe NQ
Be22 4156PM  CAL =CLBO4S 62 MERCURY MONTEREY LOCAL 3. NI, PS=bSL 040 0.0 wrCL n0
Bel3 4:55pM  CAL =136JIX 73 V4 BUG HIGHWAY 30,M1, NO=ATH 0,0 0,0 FC-Ce NO
Be24 5$0S5PM  CAL «77CGOF 73 MAZDA " ROTARY WAGON HIGHWRY 10,MI, NO=NBL 0.0 100,90 Fllr hO
8=25 $3200M CAL =287JAR 71 PLYMOUTH SATELLITE LOCAL 1,M1, PS=BSL 749 0.0 FlaCr MO
Be2¢ 5125PM  CAlL «269KIG 74 TOYOTA CURULLA LOCAL 2.M1, NO=XbBL 0,0 100,90 FRUNOF 3 hu
Be27 533004 CAL =977GHY 72 OLDS CUTLASS HIGHHAY 10,M1, FS=BSL 0,0 0.0 Fo<CE NO
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AVE, UNDERGROUND TANK TEMP= 69,8 P

0lsP
TEMP
(DEG F)
72,3
72,0
72,2
70,0
73,2
72,2
72,2
72.z
72,8
72,0
75,2
76,9
72,2
74,2
74,2
72,9
75,2
74,2
71,3
71,2
72,9
72,4
74,0
72.8
71.2
71,3
72,8
72,0
71,0
74,9
75,8
73.0
74,8
76.9
76,92
83,9
78,3
76.2
75.9
77,9
77,90
76,8
78,8
78,2
79.0
78,2
74,9
74,0
77.8
74,2
74,0
77.9
75,9
75,2

RET VAPOR
TEHP
(DEG F)
69,2
78,8
68,0
71,9
7¢.0
73.90
71,0
72.9
72.2
76,0
78,08
78'2
76.9
77.0
78,3
79.08
82 .,¢
76,9
74,2
74,€
79,0
76,3
78,0
78,9
74,2
76,9
73.9
66,90
68,0
72,0
70,0
71,8
71,9
72,8
74,0
76,3
77.9
75,2
75.2
74,2
75.0
76,0
63,0
76,2
78,0
78.8
72.0
72,0
76,2

INITLAL
voLUMe
(FT3)
42,266
43,439
43,817
45,174
46,767
47,795
48,948
48,672
48,951
49,426
54,142
57,149
57,397

' 58,143

58,17¢
58,928
62,229
63,234
61,239
61,526
64,658
64,664
65,566
66,318
67,352

169,328

74,227
53,732
54,562
55,937
56,044
56,374
56,937
58,412
614,538
63,161
64,187
65,285
66,167
67,235
67,174
68,415
68,794
69,525
72,541
71,320
72,442
74,317
76,890
77355
78,745
78,735
81,048
84,465

Fltay
VILLME
(FT3)
43,489
43,817
45,174
46,767
47,795
48,948
48,643
48,949
49,423
53,600
55,7214
537.395
53,143
58,458
55,898
62,223
63,233
61,287
61,526
62.5814
64,7614
45,566
66,318
67,392
65,328
72,027
71,332
54,272
55,852
55.954
56,375
546,937
53,428
64,422
63,128
64,189
65,255
66,162
67,242
67,174
3,422
68,783
69,548
72,541
71.32¢
V2,442
74,317
74,084
77.348
78,712
78,735
81.047
81,249
85,335

HYDCRGN
ceNC,
63.2%
45,5%
56.,2%
51.5%
58,2%
59.%5%
61.9%
61.,2%
58.2%
54.5%
55.2%
53,7%
52.,2%
5%.0%
92,2%

g.cx%

2.72%

2.,%%
51.2%
61.2%
49,2%
49.7%
64.2%
52.,0%
53.5%
55.2%
57.7%
43.,5%
41.5%

2.2x
42.EX
42.2%
42,2%
39.7%
4l.2%

2 P
e A

3¢.6%
39,5%
36,72

Js. 0%
39,5%
42,74
41.2%
44.,2%
41,2%
41.2x
41.2%
42 ,5%
42,%%

47,5%

38.2%
41.2%
39.5%
41.2%

RET LINE
PRESS
(IN R20)
2.242
2,060
2,072
0,228
3,222
«3,239
"g .2‘33
2,022
-3,282
"31372
3,242
«2,0¢82
-2,18¢
2,222
282
2,262
3,272
2,122
~7.282
«3,152
~2,242
-3,732
3,132
2,050
3,122
-3,082
2,222
2,282
-2,233
~9.25Z
~B,28¢
3,2€2
3,228
2,182
2,222
2,232
2,212
2,252
2,242
2,152
2,25¢
a,222
e.c3s
0,042
2,220
0,258
2,220
2,132
2,252
23,168
2,163
2,012
2,252
2,262
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STATIONe EXXON DATE~ 7/31/74 AVE, UNDERGROUND TANK TE4Pe 68,5 F

TIPE OF DIS1ANCE LK Cdk HOZZLE
PUMP TIME LIC, NO, MAKE MODEL DRIVING TRAVELLED  KESULLY KVE EXFLGS, FI1 SPI1BACK
A=01t 91344 CAL =181=CMC 67 FORD ECUNULINE LUCAL 2,141, nUeNSL 749 0.6 Goub Y8
A«02 9148aM CAL =5PP=720 67 CHEVY IMPALA HIGnwhY 20,41, NO=ivBL 0,0 100,0 LoUL AG
A=03 3158A4 CAL =193=ROF 69 AUSTIN AMEKICA HIGHWAY 3o.mMI, NOexbl Ge4 0.0 GUOD »G
A=04 10:07aM CAL =8S8=DRK 71 FORD PIRYU LUCAL Z.M1, NOeKBL 0,0 100.0 Goap 1]
A=0S 10322aM CAL =UXM=760 67 FORD MUSTANG HIGHWAY 2.M1, NO=NbL 0,0 100,0 GOOD NO
A=C6 103154AM CAL,=XPU=480 69 Vw 8UG HIGHRAY 10,41, NO=RNBL 8,0 V.0 GuoD
A=07 1131582 GOVT«G11+50491 71 AMERICAN MOT MATAUOR LOCAL 2.0M1, +i0eATDH 0,0 100,0 FORCE NC
A=08 11133a¥  CAL =3G#006 61 CHEV BISCAYNE HIGHWAY 15.M1, NO=NBL 0,0 5.0 GuGD 5C
A=09 19100PM  CAL =39«906=y 66 FORUL F=350 LOCAL 4,41, NU=xBL 0,0 100,90 PUGK NO
Ael( 111534 CAL =703=J1E 73 FORD PINTO HIGHWAY 60.M1, NOwhBL 0.0 100.0 . GULD NO
At} 12:150%  CAL *Kdb=23y CHEV 1y LOCAL b4MI, NU=LBL 0,0 100,0 PLix NO
Amt?2 12125PH  CAL =wDK 11} 67V SYUAREBACK nlGnhAaY | 22,41, FSeasSL g,1 V.0 FORCE a0
Re13 12:35P%  CAL =792=KDL 74 TOYOTA 1000 LOCAL 1.M1, PS=nsSlL 0.0 0.0 FURCZ NG
Ae14 12118PM  CAL =74BeAMY 70 V@ BUG HIGHWAY 6,41, NDeMBL 0,0 106,0 GIoUD NOU
Ae15 12:35PM  COL =TFe328 65 FORD ECONOLINE LOCAL 10.M1, FLeALE Dol 0.l FOXCez NC
Relh 1:00PY  CLL %$60 KOV 73 DDOGE DART LOCAL 2,141, FS=BSL 7.9 0,0 sLECe NG
Ae1? 1110PM  CAL =205 €51 71 BUICK SKYLARK LOCAL 1,01, NGCelWbBL 0.0 1.9 GGuo aC
Aewtg 13147PM  CAL =346=EDM 70 BUICK SKYLARK . HIGAWAY 30,mM1, PS=nSL .0 0.6 FUKCE ¢
A=19 1355PM CAL «0720453 74 GMC VANDURA HIGHwAY 15,M2, PS=BSL .0 0.¢ FUKCE ANO
A=20 2:05P%  CaL =XL&A8Y 62 CHEV IMPALA HIGHWAY .e0.nI, NO=NBL 0,0 100,0 Gu0oyu 9]
A=21 2115PM CAL =353-EZC 63 MERCURY COMET HIGHwAY 28 ,.M1, PS=BSL 7.4 0,0 FORCE NG
Re22 23125PM  CAL =22%459D 73 CHEV CUSTOM 10 LOCAL 3.M1, NU=ALB 0.0 100.v FURCE NO
A=23 2:30PM CAL ~069=ALK 70 PLYMOUTH DUSTEK RIGAWAY 39.m1, PS=BSL 0,0 0,0 FurCE NG
Re24 2159PM CAL =xPVe138 69 TOYOTA LAND CRUISER LGCAL 2,MI, NDeNBL 0,9 100,0 GOGD NG
A-25 33102PM  CAL =880+404 $9 FORD F=100 LOCAL 0,81, FL=ATB 0,0 0,0 FUkCe KO
A=2¢6 3:10PM  CAL =AXK 587 63 DODGE 440 LOCAL 1.,M1, ANU=iBL 0,0 100,90 GOGD N0
A=27 3:120PM  CAL =TCX=144 66 FORD MUSTANG LOCAL 12.MI, PS=8SL 0.0 0.0 - FORCE ND
=28 3:30PM  CAL =Q3n014 67 CHEV EL CAMINO LOCAL 1.M1, NO=NBL 0,0 5.0 GauL NOD
Re29 3:33PX CAL «KBP=216 63 FORD COUNTRY SEDAN LUCAL 12,81, NOenNBL 0,0 100,90 GOup NO
Ae30 3:40PM CAL =4847932eR 71 DATSUN 1600 LUCAL 3.ml, KO=NBL 0,0 1UG,C GOuD ~G
A=31 33145PH  CAL =CB4H6O - 64 FURD 250 HIGHWAY 20,41, RO=ABL Qv 100 v GGOL NU
B=01 93304M CAL =4¢53KSK 71 CHEV CAMARO HIGAWAY S0.MI, NOeRBL 0,0 100,90 Goap NO
B=0?2 9:40AM (AL =BYH684 CHEV BEL RAIR HIGHWAY 10,81, PS=BSL 0,0 0.V FUKCE N0
B=03 10112AM CAL =TMI205 64 FORD GALAXIE HIGHWAY 30,.MI, NnOeNBL 0,0 100,V GO0D NG
Be04 10:20A4% CAL =941GTS 72 OPEL MANTA LOCAL 1,MI, NU=ATB 7.2 100,.0 FORCE 5O
Be0S 10335SAM  CAL =923AHI 69 GMC . 1500 LOCAL 10,MI, PSeESL 0.0 O.U FORCE NO
Be=06 10145AM OQRE =KEBT74S 62 Vw BUS BIGHWAY 20,11, NU=NBL 0,0 0,0 [ dhsh} MO
Be07 10355AM CAL =028KDE 69 OLDS CUTLASS LOCAL 501, NO=NBI, 0,u 0.0 GLLD N0
Re 08 11210AM CAL =MOMB43 64 FORD FALCON LUCAL 3,M1, NUeNBL 0,0 0.0 GUED | T
R=09 113454 CAL =MKROS50 64 FORD custoM 500 LOUCAL 1.M0, PS=BSL 7.3 0.0 FCRCE aGC
Be10 11855A8 CAL =466A=T 62 CHEVY IMPALA LOCAL 2.M1, NU=ATB 6,0 80,0 FOKC= Y]
Baif 12300PM  CAL =690J1C 73 GMC SIERRA OuMI, NO=NSL 0,0 100,0 qnils 80
Bw12 123110P4 CAL =794J78 73 TOYOTA ST LOCAL 20,M1, NO=ATB 0,0 100.0 FORCE
Bel3 12115PM CAL =355HKS 73 CONTIINENTAL AasK IV LUCAL 2.M1, PS5=asSL 0,0 V) FORCE | Xl
B=14  12:2S5PM CAL =879397 60 CHEVY APACHE 20 HIGHWAY 15,.M1, PS=858L 0,0 0.0 FORCE
Bei§ 12130PM  CAL =HOE1T7Y 65 FORD MUSTANG LOCAL 1,01, NO=HBL 7.9 25.0 Goep NO
Bei6 12:25P%  CAL =DZF743 o2 DODGE LANCER LOCAL 1.41, NO=NBL 0.0 100,0 GUCD YES
Be17 12:50P  CaL =102334 72 FORD SPORT CUS,100 LOCAL 2,.M1, NO=NBL 0,0 100,90 GuUub L]
Bels 1100P¥ CAL,=TJH386 67 CHEVY CAMARQ LUCAL 20,MI, NO=NBL 0,0 100.0 GOUWD NO
B=19 1130PM  CaL =070AWY 62 MERCURY METEOR RIGuKAY 20,.M1, NO=NBL 0,0 0.0 GUGP NO
B=20 1343P¥ CAL =324JKN 1970 VW SEDAN LOCAL 1.M1, NO=NBL 040 100,40 GQOOT &0



v

STATION= EXXON DATEe 7/31/74 AVE., UNDERGROUND TANK TEMPe 68,5 F

TYPE OF DISTANCE LK CnR NUZZLE
PUMP TIv%E LIC, nO, MAKE MODEL " DR1VING TRAVELLED KESULT RVE EXPLOS, F17l SPITBACK
Be21 1450Pd  CAL,=VAARTO 67 FORD T=BLIKO LOCAL lovl, NUenNDL 745 100,90 GOO0D 3s]
Fe=22 23:05P4  CAL,=RJZ111 65 CHEVROLET WAGUN LOCAL S.Ml, MNU=hBL 0.0 100,0 Gado &C
Be23 2:30P¥  CAL,=RWP674 66 Vw . LOCAL 10,144, NU=alD 0.0 0.0 FORCE L]
Be24 2:¢0PM  CaL,=ICK341 64 Vi SEDAN LOCAL 8,m1, NO=ATB 0.0 Q.0 FOrCE NO
Be25 2355%M  CaL,=77002¢C 69 CHEV, TRUCK HIGHnAY 14.M1, NU=NBL U0 100,90 POCR
Be2g 2:05p¥  CAL,=0720452 74 GMC VANDUKA HIGhwAY 35,M1, Ps=usSL 0,0 0.0 FGRCE L ]e]
B=27 3:10PM  CAL =VSL292 68 CHRYSLER NEw YURKER HIGHWAY 50.M1, NOwnNB L 6.:5 100.0 GOGD NU
Be2% 3¢20°%  CAL,=5880RN OPEL 1971 Sw HIGnKAY 22.M1, PS=BSL 0,0 V.0 FOrCe NO
Be29 3:30PM  CaL.=199KN2Z Vi 1974 SEDAN LUCAL 20.,m1, NO=NBL 0,0 5.0 GUUD N
Be39 3:35°H  CAL,=393GT4 FORD 1973 PINTD LOCAL 28,M1, NQO=aATH 7.5 65,0 FORCE w0
B=31 2311084 GOVI=G1143142 68 CHEV, CHEVELLE AlGHwAY 25,M1, NOeNbBL 0,90 100,0

GG0D ~NO



1 4

STATION=- EXXDY DATE- 7/31774 AVE, UNDERGROUND TANK TEMP- 68,5 F

VEHICLE VEA4ICLE GAS DISP pise RET VAPOR INITLAL Finap
puMe TI#€ TAMK TEuP TANK PRESS niSF TIME TEMR TEMP VOLUME VOLUME HYDCREN
(DEG, F) (IN, H20) (GALS) (MIt,) (QES ) (CEG F) (FT3) tFT3) CONC.,

A-2L 9:34 64,2 2.7 12.2 1,9 72,2 68.4 87,435 87.692 27.8%
A-22 9:48 73,3 2., 5,9 1.2 68,9 66,0 87.829 88,152 24,2%
A=-23 9:58 64,2 a,” 8.7 1.9 68,0 66,0 88,152 89.344 29.2%
A=74 12547 62,7 2.c 5.4 2,0 63,2 64,2 89,244 92,277 24.2%
A=C3 14122 53,3 2.2 9,3 1.4 66,9 64,0 92,278 94,414 53.2%
L=23 17134 62,73 3.2 7.1 1,3 62,2 67.92 91,411 92,189 54,5%
A-27 11155 67,3 2,0 12,2 2,9 69,3 67,0 92,192 92,837 56.,0%
A-28 111383 3.3 .2 5,9 1.3 72,2 69.0 94,249 35,182 52.5%
A-2% 18143 71,8 o 12,5 2.3 73,3 74,2 95,189 96,434 61.2%
A-1¢ 11:55 73,3 2.5 11.0 2,4 73,3 76,3 96,472 97,752 61.7X%
A-13 123315 63,0 2,5 5,4 1.2 72,2 72.2 97,752 98,358 57.2%
A-12 12:25 52,2 . 7.4 1.8 72,2 74,8 98,364 53,387 51,5%
A-12 1etss 73,2 D0 5,4 1.8 73.3 72.0 98,337 99,121 £.2%
A-14 32:483 63,2 2,7 9.2 2,2 74,2 72.08 9,124 122,214 55,0%
A-15 12:55 59,3 73] 5,4 1.1 73,2 72,2 102,214 127,348 5:,5%
A=3d 102 73,9 a2, 5,4 1.3 72.2 72.8 123,348 121,228 53.7%
A-17 1:13 74,3 2.9 9.3 1.4 73,3 74.2 191,026 124,972 56,5X%
A-18 1147 85,3 3,0 .4 1.2 763 76,9 192,022 122,815 64,5%
A-19 1155 79,2 B,4 8,8 1.8 75.9 74,9 122,549 123,622 648,2%
A=23 2:75 81,2 B, 14,7 2,2 73,3 74,0 124,793 106,552 65.24%
A-21 2115 54,9 G 5,4 1.1 73,2 7%.3 16,752 127,362 54,84
A-2E 2153 76,3 2,0 9,0 1,9 73,2 75,0 128,739 179,846 56.7%
A=-23 2:32 83,3 B4 3,5 7.9 74,2 76,2 129,847 113.239% 56.24%
A-24 2:58 69,2 3,4 14,7 3.1 73,3 74,0 112,437 111,427 62.5%
A-2% 332 76,3 .7 5,4 1.4 71,2 74.3 111,427 112.285 S2.2%
A-256 312 72.¢2 B3 9.0 1,8 74,2 72.9 112,288 113.585 58,2%
A-27 3i5 88,2 2.0 5,4 1,1 75,2 75.2 113,555 114,133 63.2%
A=23 KERY 75,8 g, 5,4 1.1 77.2 76,9 114,133 114,947 64.2%
A=23 3143 82,0 2.n 14,3 3,3 74,3 76,8 114,947 116,398 65.5%
4=33 3143 73.3 8,2 13,2 1.3 76,2 76,0 116,398 114,738 . 66.0%
4-31 R 77.2 g,n 12,7 n,2 77.3 78,0 116,743 117,538 58.2

8- 2133 81,2 g, 12.9 1.4 73,3 64,0 122,021 133,425 61.7%
R-%2 9:44 69,2 . 17,3 3.6 69,2 66.0 123,425 135,864 54.5%
A=l a2 £5,2 g,” .9 1,3 72,3 64,3 477,615 128,324 60,7 %
o 1802 63,3 £, g.8 2.t z2,.¢ 64,8 188,325 148,558 62.5%
g3 10085 572.2 G, 2,3 1,2 73,2 64,9 128,684 129,565 Z.i%
3-2» 1753 67,7 a,s 5,4 1.3 72,2 63,2 113,267 113,992 55,3%
B-z7 15355 69,2 3.5 12.1 2.5 3.4 68,0 113,994 115,252 5%.2%
B-25% 14342 65,3 Ao 12,7 2.2 72,2 67,0 115,253 115,835 S%,5%
Re25 21345 73,3 (' S,4 1.4 72,9 73,9 117,176 117.899 55.2%
B-1¢ 11155 89,J g.c 5.4 1.2 74,2 70,2 117 .899 118,697 S8.,2%
5-11 i12:4J 72D By 5,¢ 1.1 74,2 7C.,9 117.899 119,142 58.2%
g-12 1z 68,2 e, o F-aw— - 1.2 7442 72,2 119,112 119,627 57.5%
8-13 12315 73.3 2.5 12,3 1.7 76,8 74,0 119,628 121,334 58.¢%
B-14 12:2% 67,3 2,n 14,5 3.1 73,8 72,3 121,33¢ 123,435 58.7%
g-15 12:34 66,2 g,n 14,5 3.8 73.2 72.8 123,435 125.543 53.2%
B=-16 12:25 72,2 2.0 6.9 1.5 73,3 72,9 125,543 125,528 57.eX%
B-17 12:59 74,9 dei 11.4 2,2 73,9 72.9 12841592 128,972 58,2%
3-13 bRt 73.3 A S 4 1.3 73.2 73,0 128,972 12%9.,57¢ 57.0%
Be2:i 11643 76,0 2.5 12,0 2,2 75,2 75.2 130,343 131,596 57 2%
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9V

STATICH~ EXXON DATE- 7/31/74 AVE, UNDERGROUND TANK TEMP=~ 68,5 F

VEHICLE VEHICLE GAS DISP 01s? RET VAPOR INITIAL FINaL RET LINE
PUMP TIvE TANY TENP TARK PPESS Dlsep TIME TENP TEMP VOLUME VOLUME HYDCRBN PRESS

(0EG, F) (IN, HZ20) (GALS) (MIN,) (DEG F) (DEG F (FT3) (FT3) CONC, (1IN H20)
B-22 2:35 77.3 2,0 5.4 za 75,2 75.3 132,935 133,540 52.5% -2,120
5-23 2:33 73,2 2.8 8,0 1,6 75,8 75,0 136,493 137,533 55,92% B.048
B-24 2:47 73,82 2.0 5.4 8,7 75,2 75,9 137,533 138,268 54.2% -0,822
B-25 A 72.3 2.0 16,1 3.1 75,2 75.0 138,278 138,282 53.2% B.220
B-26 335 76,2 2,4 5,4 1.7 72,3 74,2 138,283 136.962 53.2% 2,220
B-27 3:42 92,2 .0 17.8 3.6 75,0 75.0 138,968 142,892 53.2% 8,260
B-23 3:20 79.3 g, 5,4 1,3 75,2 75.0 140,910 144,678 58,5% e.25¢
B-23 3:32 78.2 2.0 5.4 1.4 75,2 75,0 144,672 142,555 52.7% 2,247
B-3¢ 3:35 75,32 3,1 5,4 1,2 75,2 75.9 142,555 143,343 50.5% e.162
8"31 2‘1? 93.3 ﬂ.-.j 1Q02 202 74-0 75.0 1350754 1360475 55.?’% ‘Z.cdg



Lv

STATIONe EXXON DATE= 8/ 1774 AVE, UNDERGROUND TANK TEMP~ 68,5 F

TYPE OF C1STANCE LK ChK NOZILE

PUME TIME LIC, NO, MAKE MODEL DRIVING TRAVELLED RESULT RVF EXPLUS,. FlT SPLTBACK
Aeliy 121592 Cul,=10527V 61 FORD RANCHERO LOCAL 2.M1, FL=ATE V0 0,0 FOKRCE NO
A=02 1{00PM COL,=TF=328 65 FORD ECONOLINE © LOCAL 2,11, NU=ATD 0,0 0.0 FORCE hO
A=03 1304PM  CAL,=BYNZ287 62 MERCUFY MONTEREY LOCAL 3.M1, NQ=NBL 0,0 40,0 " Guod NO
A=04 1110PM  CaL <~ZET=163 69 TRIUMPH SFITFILRE HIGHWAY 4,M1, NO<=ATB 0,0 100,0 FORCE NO
A=05 1315PM N,Y,*223YYJ PURCHE 914 HLIGHWAY 8,M1, NO=ATH 7.8 100.0 FORCE NO
Ae06 1:135pM  CAL,~26R885 74 CHEVY CHEYEHNNE 10 LOCAL SeMl, NO=NBL 0.0 10,0 GoQD NC
A=07 114994  CAL,=121b9M 72 DODGE TRADESMAN 100 LOCal 1,41, NO=NBL Ue0 100,0 GUOD »0
A=3d8 2:10P4 CAL,*379«CGFE 72 CHEVY VEGA LAOCAL 3.M1, NU=NBL 0,0 100.0 GOOD NO
A=039 2;20P4  CAL,=624LSBF 74 FORD MUSTARNG II LOCAL 24.M1, NQekBL 0,0 30,0 GLOD NO
A=10 2:25PM  CAL.=407EDD 68 CHEVY CHEVELLE HIGHWAYX 42,M1, NOeNBL 0.0 0.0 GOOoL NO
Aell 23130pv  CAL,=B8O0KDY 74 FCORD PINTQ LUCAL 2,41, PS=BSL 0.0 0.0 FORCE NO
A=12 2345P¥ CAL,=97490w% 66 FORD 600 HIGHWAY 10,11, NQenBL 0.0 100,0 PoO= NQ
A=13 2355684  CaL,.=lCwA&1L8 67 FOFD MUSTANG LOCAL 15,581, nO=hBL 748 100,0 GQ0Co NO
A=134 -3:158M  CAL,=023=4AKK 73 OLDS NINETY EIGHT HIGhwAY 40.M1, nN0=hBL 0,0 100,90 GOCD »0
k=l5 3:30PM  CAL,=Chw=632 59 Vu BUG © HIGHWAY 6eM1, NOeNBL 0,0 100,0 PCOKR 50
Aet1d 3135P%  CAL,=24583R 72 FORD F250 LOCAL 1.M1, nU=NBL 0.0 0.9 GCC2 ~0
A=17 3355P# (CaL.=BSA=~114 62 CHEVY IMPALA LOCAL 4,M1, NO=uBL 040 0.0 Goor NO
A=tg 4:15PM  CAL,.,=UBWS17 Ve 67 SGUAREBACK LUCAL 4.M1, PS=BSL 4,3 0.0 FORCE aQ
A=19 4:25PM (CAL,~-665-CLY 71 FORD PINTO LUCAL 15,M1I, NOeNBL 0,0 35,0 GOGD NOD
A=20 4335P4  CAL,=TLZ=429 67 MERCURY COUGAR LAOCAL 4.M1, tig=Nsl 0.0 0,0 GOGD NO
Ae2y 4:40PM CAL,~787=DGJ 71 CHEV, CAPRICE . HIGhwAY 10,M1, NOeNBL 0.0 100,0 GOuL NO
A=22 3350PM  CAL,=ABY947 63 PLYMOUTH VALIANT LOCAL 3eM1, NO=KbL U0 V.0 GOCD N
Ae23 435508 CaAL,=703LBI 74 CHEV, CHEVELLE HIGHRAY 100,M1, NO=ARIB 79 100,0 FCkCE hU
A=24 S105PM (CAL,»VLM962 68 DODGE CHARGER HIGHWAY S0.M1, NQenNBL 0,0 10v,0 PUCOR MO
A=25S 5310 CAL,=611RZR 70 AM, MOTORS REBEL LOCAL 3.MI, NQ=ATB 0.0 100,0 FORCE hO
Re26 $:20PM CAL,~402=-GLO 73 CHEV, MONTE CARLO LOCAL 2,M1, FSeBSL 0,0 0.0 FORCE NO
A=27 5¢20PM CAL,.~775865 74 CHEVY CHEYENNE 10 LOCAL S.M1, nO=NBL 0.0 100,0 POCH hO
A=2R S:35P%  CAL,=65044HN B JEEP J4goo LOCAL 2,M1, NO=NBL 0,0 0.0 GOQJD ~0
A=29 5S3150PM  CAL,~U33=380 66 FORD 250 HIGHWAY SeMl. NO=NBL 0.0 40,0 GO0D NO
A=390 5155pPM CAL,=617HKS 73 MERCURY MONTEGO HIGHWAY 100.,MI, PS=BSL 0.0 0.0 FCRCE NO
A=31 6300P4 CAL,=310KDG - 74 DODGE CcOLT LOCAL 2,M1, FlLeNBL 0,0 0.0 GGOoC NO
Ae32 63C5PM CAL,.=33624P 73 CHEVY cuUSTOM 20 20,M1, NO=NBL 0,0 0.0 GulD hO
A=33 6:15F% CAL,~575FX0 72 DaTSUN 24012 HIGHWAY 6.M1, NO=NBL 04,0 100,90 POOR hO
A=34 £320PM CAL,=206 DEM 71 PLYMOUTH SCZMP LOCAL Q.MI, NO=NBL 040 0.V GGoL n0
A=35 £:400M  CAL,*YJRS10 69 CHEVY CAMARO LOCAL 1.M1, PSeBSL 0,0 0.0 FOrRCE MO
he36 €:45P% Cal,=244GGE of FORD Lin LUCAL 2.,M1, PSeBSL 0,0 0,0 FGRCE NO
Aw27 6:558% CAL,=Z21C=002 69 CHEV, CHEVELLE LUCAL 10,M1, WO=NBL 0.0 15,0 (ale¥] KO
kel 7:13924 CAL,=SPR573 66 PLYXOUTH SARACUDA LOCAL 6.MI1, NOeNHL 0.0 100,0 GGuY hC
A=29 7:25a%  CaL,=XJX=338 69 FORD FALCON LuCAL 400,MI, NO=NBL U,0 100,0 PUUK ne
Be0} 12330P¥ CAL,=21€EDV DODGE 72 COLT HIGhwAY 35,m1, NO=NBL 0.0 100,0 Gou0 NQ
Be02 12244PM  CAL,=VAHGE82 67 Vi SEDAN 7 HIGHWAY 1,41, NOeNDBL 0,0 60,0 GGCD NO
B=03 12:47PM  CAL.=276F1IV 1972 voLvVO 142 LUCAL 15.M1, NO=NBD 0,0 100,0 w00D 5O
R=04 12:53PM CAL,~199KNZ VW SEDAN HIGHWAY 10.M1, FLeATS 0,0 0.0 FORCE NG
Be05 1320PM  CAL,=617HKS 73 MERCURY als (260 HIGhWAY 10.,M1, PSebsSL 0,0 0.0 FORCE NO
E=06 13$35PM  CAL,=999KTP 74 FORD PINTO WAGON HIGHWAY 40,M1, PS=83L 0.0 0,0 EORCE

Be07 1:43P¥ CaAL,=571GJ¥ 1973 CHEV, NCVA LOCAL I.m1, PS=28L 0.0 0.0 FORCE &0
B=08 13148P4 CAL,=003JKV AnC 1973 MATADQR HIGHWAY 3N, NQenbl 040 100,0 GogD ]
Be0§ 2104PM  CAL,=Q30014 1967 CHEV, TRUCK LOCAL 1.M1, NO=ATB 0,0 5.0 FORCE ND
B=10 23200¥  CAL,=UAA970 1967 FORD T, BIRD LOCAL o,MI, NO=NBL 0,0 100.0 GOOoD NO
Betlt 2833p4  CAL,=070AWY 1962 MERCURY METELR LOCAL 15,11, £S5=BSL 0,0 0.V FORCE NO
Be12 2150P¥ CAL,=377LDG 1974 PONTIAC FIREBIRD HIGHWAY 8,M1, PS=BSL 7.6 0.0 FURCE NO



STATIONe EXXON ) DATEe 8/ 1/74 AVE, UNDERGROUND TANK TEMPe 68,5 F

8V

TYPE OF DISTANCE LK CHK NOZZLE

pPuUMpP TIME LIC, NO, MAKE MODEL DRIVING TRAVELLED KESULT RVP EXPLOS, FIT SPF1TBACK
Bet3 3:94PM  CAL,=CCN18b 1903 FORD FALCON HIGHAAY 20,041, NU=hHpL 0,0 10,6 GUGD 1es
Be14 3:106PM CAL,*TE64010 1965 FORD VAN LOCAL S.M1, NQeNBL Gel 100,0 Gouo

Be (g 3:16PM  CAL,~276219w 1967 FORD VAN LOCAL 2.M1, FL=ATE 7.2 G.0 FORCLE NO
Belg 3:122PM  CAL,=690JTC 1974 GMC S1ERRA HIGHWAY 2.,M1, NOenBL 0.0 10,0 GOGD NQ
B=17 3:35p¥  CAL,*042~DGZ 1960 PONTIAC CATALINA LOCAL 2.M1, NOeNBL by 100.0 GCuo s}
Bel§ 33148PM  CAL,=994FIW 1972 BYICK St HIGHWAY 25,11, FL*ATH 0,0 0,0 FORCE NO
Bel9 3158PM  CHL,=BZYE4S8 1964 FORD GAL,500 LOCAL 0.M41, NU=ATE 7.1 100,¢ FORCE NO
Be2¢0 31154 CaL,=960KDV DUDGE 1974 DART LUCAL 2.M1, PS=35SL 0,0 0.0 FQRCE (]
Be21 4125PM CAL,.<19370V CHEV, 1961 CURVAIR 95 LOCAL 3. M1, PSebSL 0,0 0,0 t OKCE 60
Be22 4:32PM CAL,=102GGC FORD 1973 PINTOQ HIGHwWAT QU MI, PS=udL 0,0 Vel FORCE 8]
Be23 4138pd  CAL,=38A525 DATSUN 1970 P,.v, HIGHWAY I .M, NOeNBL Teb 10,0 GCOD NO
Be24 4:45PM  CAL,=WPT174 CHEV, 1968 MALIBU LOCAL g.MI, NUenBL ¢,0 0,9 GCJu NG
E=25 41530V CAL,=460AST CHEV, 1970 IMPALA LOCAL S.M1, NOenNey 0,0 100,0 GLow

Be26 - 5300PM  CAL,«DKJS06 CHEV, 1953 NOVA HIGHWAY 10,M1, NO=ATE 0,0 10,0 FORCe NO
Be27 S1035P% CAL,*VXE295S DODGE 1968 CHAKRGER LOCAL 1,41, NO=LoL 7.5 100,V PGGK ND
Be25 S317BM  CAL,=DY2C21¢ MEKCEDES 1961 22088 LOCAL 2.M1, nUSNBL 0,0 1V,9 Seup N0
Be29 5829P% CAL,=137FSM BUICK 1972 RIVERA HIGHWAY 25,M1, NO=ATS Y 100,0 FORCE NU
Bel0 $333PM  CAL,=CNZ296§ PONTIAC 1965 BUNNEVILLE HIGHWAYX Sk, NQeNBL 0,0 100,0 POUR

B=31 5:45PM CAL,=0720452 GMC 1974 VAN HIGHwWAY 50,MI, NO=fiBL 0,0 0,0 GUGY NO
Be32 5:52PM CAL,=0LA19} VA 1964 SEDAN HIGHWAY 4,M1, PSeBsL 0,0 0.0 FORCE NO
Be33 6:00PM CAL,=91Z2484 CHEV, 1955 CHEVY, LUCAL 0.M1, NO=MNBL 0,0 100,0 GooD AQ
Re34 6:07PM CAL,.,=411CPL FORD 1970 FINIQO LOCAL 2,81, PS=ESL 7.4 0,0 FORCE NO
Bels 3117PM  CAL,=633197V FORD 1974 VAN HIGHwAY 25,M1, NQ=vBL 0.0 100,0 GUUD NC
B35 6128PM CAL,.=253CMO MERCURY 1971 CAPR] LoGCaAL 1.M1, NO=ATB 0,0 100.0 FORCE NO
B=37 63332M CAL,=30111L CHEV, 1972 p,uU, LGOCAL 0.,MI, NO=ATB 0,0 25,0 FORCE NO
Be3g 6239PM CAL,=9$73GUX OLDSMOBILE 1574 CUTLASS LOCAL 8,MI, PSebSL 0,0 0,0 FORCE N0
Re 39 6145PM (CAYL,=980BYX FORD 1968Sn HIGHWAY 15,M1, NOenNBL 743 0,0 GUGD NO
B=40 7¢00AM CAL,=133EVQ PLYMQUTH 1972 SATELLITE HIGHwAY 70.M1, PSeBSL 0,0 0.0 FOKCE NG
Beit 71064 CAL =919J1IT 1973 CHEV, VAN LOCAL 2.M1, FL=aly 0,0 0.0 FURCE NO
Be4d?2 731544 CAL,=S67FHS DODGE 1972 SWINGER LOCAL 2.M1, P3eBSL 0,0 0,0 EORCE NO
Beg¢3 7823AM CRL «481FRN 1971 CHEV NOVA HIGHWAY 8.M1, PS=BSL 0,0 0.0 FUXCE

Bedd 7:34AM CAL,=DKLO1S FURD 1964 GALAXIE HIGHWAY 15,41, NO=NBL 7.8 100,0 FUGR

Be4sg 71354 QRE,=BHW810 1969 TOYOTA CORONA 1600 LOCAL 1.4], PS=BSL 0,0 0,0 FUKCE N
B=46 T142A4 CAL,=DKZ207 DODGE 1965 DART LGCAL 1.M1, NO=NBL 0,0 100,V POQR a0

-y - -
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EXXON DATE- 8/ 1/74 AVE, UNDERGROUND TANK TEMP= 88,5 F

VEHICLE VENICLE GAS pDISP DiIseP RET VAPOR INITIAL FINAL RET LINE

T14E TANK TEMP TANX PRESS Dlsp TIME TEMP TEMP VOLUME VOLUME HYDCREN PRESS
(DEG, F) (1N, H20) {GALS) (MIN,) {(DEG F) (QEG F) (FT3) (FT3) CONC, {IN K20)

12:5% 83.2 2.7 5.4 1.2 72,2 72,8 159,473 151,132 54,2% 193
1:0D 77.2 B, 5,4 1,3 73,2 73,0 151,132 a.,¢28 46,24 -3,278
1124 74,2 3y 9,2 1.6 77.0 75,0 153,785 151,642 49,5% 2,242
1:13 63,3 2,5 5,4 1.2 74,3 74,9 151,942 152,283 52.2% -0,233
1115 62,7 g,n 5,4 1,5 73,3 75,8 152,283 152,288 35.2% ~2,152
1135 79.3 D,y 5,4 1.2 73,2 ~ 72,8 152,429 153,156 46,5% 2,242
1:42 73,2 Z.2 5,5 1,2 73.2 72.0 153,157 153,647 44,5% -3,0810
2:13 8g,2 2,9 9.2 1.9 69,2 74,2 155,363 156,625 82.5% 2,232
2:20 96,2 2.” 11,3 2.3 73,2 76,0 156,625 157,745 98.7% ~2,222
2125 182,70 3. 5,4 1.2 72,9 75.4¢ 157,745 157,525 77.2% -2,7222
2132 74,32 z.," 7.3 1.6 73,2 75,9 157,923 159,266 76.%% 2,353
Zian 57,0 Je7 20,8 3.2 75,3 76,2 159,260 159,288 73.7% «2,223
. 2155 145, 2.0 18,7 2.4 73,2 77.3 159,288 159,642 R4.2% 2,210
3:15 3,3 Z.z 23,6 3,6 75,2 79.0 159,642 161,354 92,2% 2,012
d:30 85,2 e 9,4 1.7 73,3 77.9 161.354 161.5¢9 45,5% o3 ,282
3135 7,0 A, 9, 2,2 73,9 76,2 151,509 162,761 2.5% 2,25¢
3:55 83,2 2, 5,4 1,8 75,3 79.2 164,739 165,724 84.C% 2,442
4135 6, 3 2. 9.6 2,2 76,2 77.3 165,734 166,137 546,7% -3.142
4323 95,2 0,1 7.2 1.5 75,9 79.2 166,137 165,679 58,%% -Z,122
4135 95,2 a0 5.4 2,8 75,3 83,9 166,670 165,852 55,5% ~2,142
LRE-¥) 95,C [ 15.2 2,4 73,42 75,8 166,859 168,172 75,25 -3,123
4:52 73,82 5 5.6 1.3 74,2 2,2 168,172 168,547 32,2% 2,712
4155 94,0 2,3 17,2 3.3 72,0 78,8 168,5¢9 169,969 69.2% 2,262
51:45 184,2 g, 5,4 1.2 73,4 75.9 169,989 173,985 62.,2% -2,292
5118 87,2 g 7.1 1,5 73,2 3.0 169,969 172,292 5%,5% 3,222
5:23 83,2 2,5 9,n 1.8 76,2 73,3 172,252 171,296 56,8% 2,215
5:24 66,7 - 2,0 14,3 3,1 73,32 75,3 171,296 171,314 51.,5% -g,222
5135 2,3 &,n 14,4 3.4 73.3 78,8 171,314 173,238 61.5% 2,222
150 61,4 3,7 5,4 1.3 73,9 74,9 173,238 174,243 53.C% 2,092
5153 84,8 2.4 1@,7 2,4 74,0 76,0 174,847 175,364 - 28,2% -2,282
[ 84.@ mt:: 7.2 gog 72.‘?' 7Sog 1750364 175.991 67.2% -Elela
5’5 83, 8,2 9,0 2.2 74.2 76.2 173,994 176,992 67.2% «2,042
03115 £5,2 g, 5,4 1.2 72.9 75.2 176,962 177,319 62.0% 2,042
6:2'-5 79.3 g-":' 5'4 1;1 731G 75.5 177l319 1781113 69-2% '?‘1'332
6148 92.6 2,0 9,3 1,4 74,9 75,8 178,189 178,678 57.,5% «%,213
5145 85,2 2,z 5,4 1,2 73.3 75.8 178,978 179.873 65.2% -2,212
6155 95,3 B,a 5.9 1.3 72,2 75,3 179,692 179,983 33.2% =2,222
7:18 75,3 6.z 14,46 2.8 71,2 74,8 182,472 184,322 47.5% -2,252
7:25 3,4 P} 13,9 2,8 72,2 73,3 181,322 182.357 5.5% -2,222
12133 72,0 Faul 5.4 1.2 74,4 75.8 179,333 179,869 56,7% -2.122
12:44 75,3 2.2 5,4 1,1 74,0 75,0 179,8%9 162,562 55.0% -0,243
12:47 73,3 3.0 5,4 1.2 75,9 76.0 182,563 181,135 54,5% -2,242
12:53 75,3 g,2 S¢etw—~- 1,2 74,0 76,2 181,135 181,593 S6.¢X -2,21%2
1:29 84,0 2.4 18.6 4,1 75,93 75,9 182,£€55 185,462 523.5% -2,163
1:35 862.2 2.2 5.4 1.0 75,3 75.08 185,462 186,153 5¢.5% -2,282
1:63 66,2 2.0 14,1 1.5 75,2 75,9 186,153 187,853 52,5% -2,183
1:48 83,3 9.2 4,5 2,8 75,2 75.0 187,854 168,223 52.e% -2,188
2:2 R1,0 A, 5.4 1.1 75,2 82,0 194,293 192,576 48.C% -2,183
2:22 74.9 By 5.4 1.1 75,2 75,0 192,585 194,81 48,5% 2,282
2:33 81.2 a,n 5.4 1.1 75.0@ 75,0 191,285 191,799 49,2% -2,172
2:59 97.23 %0 15,6 3.4 75,0 85,2 191,892 193.466 78,2% 9,220



0T Vv

STATION~ £XX0n DATE- 8/ 1774 AVE, UNDERGROUND TAMK TEMP=- 8.5 F

VE 11oLE VEYICLE GAS Dise pDIs? RET VAPQR INITIAL  FINAL . RET LINE
puvy TieE TANK TEMP TANK PRESS g1sp TIME TEMP TENP voLu~E VOLUME HYDCRBN PRASS
(DEG, F) (I8, HZO) (GALS) (MIN,) (0ES F) (CEG F) (FT3) (FT3) CONC., (1N =203
R-13 3iae 92,2 . g0 12,3 3,8 75,4 8%.0 193,472 194,324 77.08% -2,223
B-14 3:46 56,2 0,7 5,4 1,5 75,3 85,2 194,325 154,428 76.E% -3,242
B-1i5 3:16 92,2 8,4 5.4 1,2 76,8 86,3 194,438 194,658 63.08% ~2,1683
B-1% 3:22 56,3 3,4 5,4 1.1 75.9 85,0 154,652 166,459 72.7% 3,420
B-17 3:35 84,0 2, 16,4 3,6 75.9 85,2 196,45% 198,198 75.2% -3,862
B-1? 3:438 94,3 g, 17.4 3,7 75,8 85,0 163,222 199,982 76.2% -2,268
£-13 3133 92,53 Z," S.4 1.1 75,¢ 85,2 199,950 22.125 75.2% -0,048
g-2u 4315 86,7 7o 5,4 1.2 75,8 85.2 - 202,244 223,913 76,0% ~2,828
3-22 4:32 &5,2 8,5 5,4 1,8 78,0 85,2 201,648 282,148 73.5% -2,363
3-23 4:35 86,2 My 7.7 1,2 77,9 85,2 222,153 223,35 73.8% ~2,252
_:--2»'- §:145 9:‘.3 2,4 5.4 1.2 75.4 85.@ 2231235 2230473 729?% '2-122
8-23 K 55,2 g.5 S, 4 1,2 75, 85,3 1,022 2,038 71.0% 2,222
B3-23 R 64,7 2.3 11,2 2.4 76,3 85,2 224,457 285,468 73.2% 2,242
3-27 515 66,9 @, 5,4 1,2 75,9 85,8 226,824 227,165 71,%% -3,242
g§-25 5147 88,2 3,0 8,9 1.1 75,0 84,0 z87.782 2¢8.870 73.5% -2,258
B-23 5:29 143,92 2.5 8,9 1.1 75.2 85,9 228,872 289,158 78,2% ~-2,212
B~34 5:33 85,2 2. 5,4 g,7 75,3 84,0 239,153 229,460 72.2% ~3,122
8-31¢ 5;48 2,2 1e2 5,4 1,2 75.8 8%.9 229,162 229,645 72.2% -1,292
5-32 51582 82,2 340 5.4 1,9 75,2 83,8 299,659 212,394 72,5% -0,242
F-33 6145 81,9 B, 8,9 1,1 75,9 84,2 212,396 211.,%8% 72.E8% 2120
5-3s 6147 £6,2 1.4 5,4 1,2 75,8 86,2 211,829 211,663 69.2% -1,289
5-35 5117 81,2 g.n 8,9 1,0 75.2 ge,o 211,649 212,423 69.5% ~1,100
8-35 6123 85,2 2,5 5,4 1.8 75,3 83,9 212,425 213,245 71.8% 9,242
g-37 6133 76,3 2.5 5.4 1.2 75,2 83,0 213,045 213,635 75.2% -8,248
8-35 5159 85,2 B,5 18,4 2.4 75,8 82,2 213,635 214,604 74.5% -3,280¢
8-37 6143 62,2 . 12,5 2.7 75,3 83,9 214,675 216,364 59,5% ~3,243
2-4 . 708 61,2 2,: 5,4 2.0 75.2 gz,0 216,365 216,935 75.0% 2,242
g-g1 7:.0% 75,2 £,2 3.9 2,2 75,2 83,9 216,938 218,332 69.,0% 2,222
B-42 7:15 82,2 2.5 5,4 1.1 75.2 82,2 218,834 213,712 . 68,5% -2,122
B8-43 7:23 82,2 2,3 7.2 1.5 74.9 74,9 213,713 219,464 68,2X -2,122
G-44 7156 78,3 2.2 5,4 1.2 74,3 73,2 219,455 219,736 77.%% -0,248
§-43 7135 74,3 g,u 19,1 2,2 74,2 74,8 219,736 22¢,158 68.,8% 2,322
B-s5 7:42 79,3 2,9 8,9 2,8 74,2 72,0 221,458 222,152 68.3% 2,242

R S
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STATION~ EXXON

PUMP

A-d%
A=£2

LN D DN R N A S N NN N B S |
N
>

1

LV ARE LN I VY S S B RIS RS 6 N VT - NPV O S

WA WWWWGMNDNINMNOR DN N NS

TIMNE

8:10
8:2¢
8:25
8:42
§:45
8:59
§:55
9:48
9117
9:18
9:35
9137

. 9145

Q:49
10338

g0
1404
1'.3 H 21"
16:27
16135
14143
11152
1¢:155
11449

RERL]
11::1@
1120
11:22

S
14:28
11333
1145
11:37

2040
11:45

VEHIC

TANX TEMP

(0EG,
759
66,2

s L

72,2
66,32
67,9
65,8
67,2
65,3

L )
Tt

£7.3
£3,2
62,0
66,3
63,3
73.2
63,2
68,7
68.:’
75,4
73,3
76,2
72,3
76,3
72.3
77.3
7543
73,2

LE
£

88,3

78,2
72.2
73,3
65,2
820

85,23

VEHICLE

TANK PRESS

(IN,

G&NR&GSQNN&GGQG&Q&@Q(&)\n.&a\.ﬂ“ﬂ!&&'—‘

H20)
2.4
1|1
zl‘.’“
G2

I

(]

A QMRSMINIAR 2T Mt

DATE- 8/ 2/74

GAS
p1sep
(GALS)
5.4

1

>

® @ & e @ e W e B e e B e W e e e W e e % e @ e e s e e @ e s e e

[T

[P

[T
MOV AVNNIN LA ORDLVNORIVNENDLNEERNOHONLD LD

-*‘h -

DIsP

TIME
(MIN)

1,9

QHNHP B PR E RE WL E DR RN DWHE I QRO G N W

- ® e 4 4 4 e ® B e 4 e ® e e ® e e @ e e ww w e s = e ® ¢ o e =

DBIE2NNVHWNGANRIDGN ORNRRNOCORQNDRONOQDON QN 2w

AVE, UNDERGROUND TANK TEMP= 72,2 F

DispP
TEMP
(DEG /)
68,2
72,9
720g
72.3
73.0
73,08
73.8
73,3
72,3
73,2
73,9
74,9
74,4
75.@
73.9
74,93
73,2
75,3
74,3
75,3
75.3
73,43
73.9
73,23
74,8
7395
72,32
7303
74,8
72,3
72,2
72,9
73.2
73,8
74,2

RET VAPOR
TEUP
(0EG F)
59.0
61.0
63,0
63,9
63,9
64,0
63,0
64,0
62,2
65,2
64,3
65.08
63.0
65,8
64,3
63,0
63,9
63,8
64,2
66,0
65,9
65,9
67.08
68,0
68,02
78,08
68,2
69,0
71.9
73,0
7¢.8
69,8
65,0
72,2
72.0

INITIAL

VOLUME
(FT3)
194,119
194.853
195,637
197,928
198,638
199,493
222,218
294,997
231,493
282,372
204,173
206,042
207,492
208,614
217,152
213,343
21,873
212,292
212,342
213,680
215,434
216,179
217,472
216,153
218,872
222,439
221,296
222,053
222,745
223.823
224,432
224,454
224,724
224,894
225,733

FINAL

VOLUME
(FT3)
194,853
195.637
197.928%
198,638
199,493
232,218
228,997
221.487
202,372
244,473
226,213
237,458
287,567
212,152
213,342
212,573
212,288
212.312
213,459
215.399
215,849
217.4714
218,146
218,672
223,439
221,296
222,253
222,745
223,823
224,397
224,454
224,740
224,891
225,733
226,370

"HYDCRSEN
CONC,
56i5%
51.,5%
78.2%
44.5%
35.2%
32.5%
38.2%

e.ex
73.5%
72.2%
78.2%
69.2%
66.5%
66.0%
67.3%
66.,5%
662X
66,2%
55.2%
67.2%
67.2%
64,2%
69.2X%
68.2%
67.%%
68.2%
69.2%
69.,5%
65,8%
67.5%
65,8%
64,5%
65.0%
66,8%
68.2%

RET LINE
PRESS
(IN H2D)
2,392
3,278
3,233
2.242
a.,n2232
2,350
2,288
@.54@
2.210
7.142
9,388
-2,232
-Z.G.‘:ﬁ
2,122
3,222
Jai122
J.12¢
wd,422
-2,222
G.123
2,122
2,232
0,449
-?.956
2,262
3,238
2,448
2,182
-3,222
2,822
-3 ,3833
3.122
2,162
~3,160
-3.262



L v

STATION= EXXON DATE= 8/ 2/74 AVE, UNDERGROUND TANK TEHPe 70,0 F

TIPE OF DISTANCE LK CHK NOZZLE
POMP TIME LIC, NO, MAKE ) MODEL DRIVING TRAVELLED RESULT RVP EXPLDS, FIT SPITBRA
AeQf 8:1CaM CAL.<=420-LBJ bOLGE 74 CHARGER HIGH®AY 15,M1, PS=5SL 7.0 0,0 FOPRCE NO
A=02 8320AM GOVI=G11-49367 71 FORD cUSTOM LOCAL T gaML, PSeBSL 0,0 0. FURCE NG
A=03 8125aM CAL,=23654L 72 CHEV cUSTOM/10 LOCAL 0,MI, NO=NBL 0.0 100,0 GCad NO
A=04 8340AM CAL,=252133P 73 CHEV, CHEVY VAN 10 HIGHwAY 62,M1, NO=ATB 0,0 5.0 FURCE NO
A=0QS 8345AM CAL,=WGP4539 68 PONTIAC LE MANS LOCAL 2.M1, NO=NBL 0,0 100,0 GOOD NO
A=Q6 8350A% CAR,=36R=ERN 72 CHEV, MONTE CARLO HIGHwAY 4.,M], PS=8BS8L 0.0 0.0 FORCE N0
A«Q7 8:1554M CAL,=030014 67 CHEV, EL CAMINO LOCAL 0.MI, NOeNBL 0,0 100,0 GQOOD NO
A=Q8 $$100AM CAL,=130CVH 70 FORD PINTO LUCAL S«MI, NO=ANBL 0,0 100,90 GuUGD YES
A=09 9:17AM CAL,~05423V 72 DATSUN 600 PICKUP LOCAL ML, NO=NBs L 7.4 0,0 GwU0oD NG
A=1D 9318AM CAL,=459BIM 70 CHEV, CHEVELLE : LOCAL 1,M1, PSeBSL 0,0 0.0 FOKRCE hO
A-tt 9335AM CAL,=33099R 73 DODGE 100 LOCAL 3.M1. PS=BSL 0.0 0.0 FORCE NO
A=12 9:37AM CAL,=459KNW DUDGE 1974 DART LOCAL 1 .41, NCenNBL 040 0,0 GGOoD NO
A=i{3 9345aM CPL.=RNVS57S VW 19p0 VAN LOCAL 0.MI1, NUeNBL U,0 {0u,0 PUGR
A=14 . 9349aM CAL,.=270GVC FORD 1973 PINTO Sw LOCAL 1.M, PSeBSL 0.0 0,0 FORCE
AelS 10:00AM  CAL,=545D02 CHEV, 1967 IMPALA LOCAL 1,MI, NO=NBL 0,0 100,0 GOOD NC
A=16 0100aM CAL,=WGR214 FORD 1968 MUSTANG HIGHWAY 18.M1, nU=NBL 0,0 100,90 GOUD NG
Ae1? 103104 CAL,=APFET2 DOVLGE 1955 V8 LOCAL 1,.,MI, NOsNBL 0,0 100,90 GQOUD
A=ig 10320AM CAL.=57294L CHEV, ) 1972 LUV LUCAL 1.MI, NO=NBL T3 100,0 POOR
Aei9 1012784  CaAL,=MIC109 PLYMQUTH 1962 FURY SeW, LOCAL 1a,M1, FL=ATB 0,0 0.0 FORCE NG
A=20 10:135A4 CAL,=393CSQ FORD 1970 TURINQ Sw HIGdwAY 11..M1, NO=nNBL 0,0 100,0 " GoQp oG
A=21 10140AM CaL,=K2K6E85 CHEV, 1957 Sw LoCaL 1.MI, NO=NBL 0,0 100,0 POOR
Ae22 11:50am CAL,=166=GFD 73 FORD PINTO LOCAL 2.M1, NO=NBL 0,0 100,0 GUOD ND
A=23 10355AM CAL,=RLYS89 36 FORD SEDAN LOUCAL 2,41, NO=MBL 0.0 0,0 GOUV NO
A=214 11:00AM CAL,=1068953 74 V¥ BUS HIGiwAY TeM1, NO=sNBL 0,0 100,0 PUOK NG
A=2S 03100AM CAL,*623hiM . 70 PLYMOUTH SATELLITE LUCAL 1eMI, NO=NBL Vel 0,0 GCGCDL NG
Ae26 11:10AM  CAL,=690JIC 74 GuC TRAVELALL LOCAL Seml, NQ=ATD 5,0 10u,0 FORCE - NG
Ae27 11:20AM CAL,*=393GTA 73 FORD PINTO LOCAL 8,M1, NQenBL 0,0 100,90 GO0D MO
A=28 1134228 CAL,=YINB?S 63 CHEVY IMPALA LOCAL 1.M1, NO=ANBL 0.0 100,0 GLOD NO
A=29 O;OOAM CAL,=417=ERZ 68 FORD MUSTANG LOCAL 8.M1, NOeNBL 0,0 100,0 GO0 NO
A=30 11128AM CAL,=063=GTS 73 DODGE CHALLENGER LOCAL 2.,M1, NOeNBL 0,0 100,0 GOUD NO
Aw3g 11:30A4 CAL.=TTA=6Rg . $6 CHEV, WAGON LGCAL 2.M1, NO=NBYL 0.0 100,0 G000 NO
A=32 11335AM CAL,=WNK827 1964 PLYMOUTH VALIANT HIGhwAY SeMI, NQenBL 0,0 100,0 POOR NG
A=33 111374¥ CAL,=SDU3S1 1962 CHEVY 11 NOVA LOCAL 1eMl, NQOeNBL 0,0 100.0 GOOD NG
A=34 0$400AM CAL,~399K]1P 74 FORD PINTO WAGON LGCAL 10,41, NO=nNBL 0.0 100,0 GO0D NG
A=35 113145AM CAL,=36013W 74 GMC VAN LOCAL 12,M], NO=NBL 0,0 100,90 GOOD NG

-y~ -



CALCULATED DATA

APPENDIX B



STATIONhe EXXON
AVE UNCGRD TANK TEMP~ 69,y F

RET VAPUR

VOLUME
PYMP TIME (FT3)
An01l 1131748 1,423
Ang3 11331AM 1¢354
Am5 12303PHM 1,028
Amil 2192PM 0,872
Am25 5334PM 1,938
Be0? 1:24PM 2,992
Bm09 13857PM 1,019
Bm}2 2140PH Dy845
BulS 4315PM 1120
Be2] 4330PM 1,767
Bm22 43150PH 1,250
Be25 5320PM 2,282
Bu27 5330PM 0,872

JATEw

BASEL IMNE
bIsSpk
TAP/L T RATE
RATIO (G/MIN)
1,065 4,651
1,138 4,768
leb24 4,985
1.208 4,900
1,160 9.036
1,237 1,905
1,337 44442
1,171 4836
1,047 4,486
0,924 7.800
0.904 6,467
1,028 44766
®,868 5,200

B1

/30774

Ui GeVEH
TANK TMP
(DEG F)
'8.00Q
~3:000
~1le000
3,000
44000
11000
4,000
~1:000
5.000
194000
B,000
5:000
6,000

NISPVEH  EFF OF
TANK TMP CoLLET
(DEG F) (vog)
~9,000
-44000
”2.@@0
ﬂ3 .000)
2,000
m6,000
~T.000
-T7,000
—“.@Q@
14,000
D.000
~3,000
0,000



STATICh~ EXXON JaTle /1774

AVE UNCG™D TANK TLMP= 58,5 F. SAsELINE
RET VAPOR Dyse UHDG<VEH DISPmVEH EFF OF
voLUME VAP/LIN RATE TASNK TMP TANK TMP COLLET
pUMP TIME (FT3) RATIO (G/MHIN) (DG F) (DEG F) (voL)
Aw}2 12325PM 0,026 C,026 4,150 ~G.500 4,000
AﬂlB 12‘35pM m'734 1|017 5!311 4'500 @.@@0
Aulb 1300PM Dy06° ?.914 4.%09 104500 T.000
Anl8 1847°M 0,493 0,683 4,696 16,500 9,000
Anl9 1385PM 1,103 €e959 4,691 104500 4,000
An2} 2315PM D605 2,838 he765 12,500 8,000
Aw23 2130PM 04392 ¢t.,838 3,889 144500 9,000
An2? 2120PM D¢548 24759 4,909 19:500 13,000
Bed2 340N 29439 1,255 4e850 Ne500 2,000
Bm@5 12335AM o701 0.989 4,609 ~14500 3,000
Bm09 11845AM 0,723 l.po2 44336 44500 14009
Bml3 12315PM 14723 1,048 "~ 7.455 6¢500 n],000
Belds  12125PM 2,104 1.086 4,754 14500 =6,000
Bm26 3105PM 0,879 0494] 3,115 74500 4,000
Bw28 1320PM w760 1,053 4.101 19es500 4,000

B 2



STATIOQN~ EXXON
AVE UNDGRD TANK TEMPe 68,5 F

RET VAPOR

VOLUME
PUMP TIME (FT3)
Aull 2130PM 1,078
Anl8 4313PM By433
An26 5:20PM 1,006
Aw3Q 3355PH 1,317
Aw33 6:40PM M, 789
Am36 6345PH Me595
Bm25 1:20PM 2,567
Be06 1335PM 0,691
Bm07 1143PH 1700
Bwl] 2333PM D714
Bnl2 2150PM 1,064
Bm20 4315PM 0,669
Ba2l 4325PM De731
Bw22 4332PM 4500
Bw32 53182PM Mmy735
Be34 6307PM D659
Bw38 A139PM 0,969
Bw40 TI00AM D573
Bw4?2 7:15AM D,682
Bm4) ' 7323AM Ay751
Be45 73135AM 14422

DLTEm
BASELINE

DrSe
VAP/L IR RATE
RATIO (G/MIN)
1,105 4,515
0,337 4,881
©,8306 4,999
P,92} 44490
2,656 G667
CyB24 54586
1,032 4e874
0,957 54143
0,902 9,097
0,989 4,985
0,798 4.611
2,927 4.629
1,013 44765
9,693 3,000
1,018 2.842
0,913 5,684
2,697 4,333
0.7%¢4 30 3 e o o o o e
P.745 5.062
¢.,780 44747
1,053 40626

B3

1 1/ 74

UHDL-VEH
TA K TMP
(DEG F)
5:500
114500
14.590
154500
234500
16,500
15,500
13,500
17,500
12,500
284500
174500
174502
16,500
11,500
17,500
164500
124500
134500
13,4500
5500

DISPaVEH EFF OF
TANK TMP CoLLeT
(DEG F) (vaL)
1,000
©ea000
7,000
13,000
21,000
12,000
9,900
Te000
ll,000¢
6,000
22,000
11,000
8,000
Ta000
5,000
11,000
10,000
6,000
7,000
8,000
0,000



STATIQ = EXXNH
AVE UNFGRD TANK TE!NP- 70,9 F

RET VAPQR

VOLUME
pyMP TIME (FT3)
A0l 35 10AM My 734
Ae(?2 13120AM N, 784
Amo b 1:8pAM de725
Aml]o0 2:18AM 1.801
Awl] 9:35AH 1,840
Aml4 7:494M 1¢535%

DATEm

BASELINE

DIsSP

VAR/L 12 RATE
RATIO (G/MIN)

1,017 5,311

1|086 4.9@9

1,004 54492

0,976 4.652

10912 4.654

11074 6.551

B 4

47/ 2/74

UNDG=-VEH
TAHNK TMP
(DEG F)
5,000
~Ga000
~3,000
C«000
~3,000
~4,000

DISPmVEH
TANK TMp
(DEG F)
7,800
6,000
'6050@
=3,000
-6,000
'9.@00

EFF OF
coLyeT
(voL)



STATIQNe EXXON
AVE UNDGRD TANK TEMP- 69,0 F

RET VAPHR

voLumr
PUMP TIME (FT3)
Aal b 11155AM 1,595
Ae0? L1322AM -0,335
Aw9 1311PM MabT72
A=12 1:30PM 14174
Aml3] 3322PHM N, 746
Amld 23$38PM 2,015
Aml5 3:59PM 0,719
Amlb 4312PM 1,315
Awl? 4122Pi 4904
An)8 rIAQAM 14053
Aa20 CIO0AM 1,080
Am21 4435PM nel03
Awg?2 3:04PM 7,902
Am23 5314Pi4 D752
Am24 5123PM 1,072
Amgb 53138PM ",679%9
Aw2? 5847PM 14325
Bmo ) 11320AM me547
Bm0o2 11340ANM 1,292
Bw03 11:35AH Te@17
Bmn04 123130PN Me331
Be®5 12:45PM De563
Bm19 2300PHM 1,009¢
Bell 3:106PM 74139
Bael4 3:115PYM 14224
Bels 2t30PH 8,368
Bel? 4300PM 14016
8w)3 4310PM 2,779
Be24% E1a5PM D020
Bm26 5:25PM 1e022

DATE=

NONSR ASEL INE

VAP/LIQ
RATIO
1,492

wl 464
D654
0,508
0522
0,012
%,996
1,014
¢.,0006
0703
2,993
0,107
2,865
1,042
0.872
C,479
UyT45
D734
(675
0,008
0,148
¢,78¢
2,821
24125
1,04)
0,270
1,056
2,629
¢,0l2
P.019

B 5

D1SP
RATE

(G/HIN)

5,106
LR LR
4,836
24437
8,676
o
44h3B
40320
4.4699
44777
4,966
4,776
74535
4-&78
4.576
44694
4,714
4,931
4.923
5.010
%4529
4,800
4.150
4,889
e oo
6.0000
74139
44909
4,526

T/30/74

Utb=VEH
TANK TMP
(DEG F)
'6'000
1.000
4,000
22,000
G000
5000
3,000
21000
34000
5:00
TeQ0d
44020
124900
3,020
3,000
44000
14,070
4,000
21000
0:029
11,000
~2:000
7000
44000
5.000
11.000
4,000
14,000
los0ro
5:,200

DISP=VEH
TANK TMP
(DEG F)
-7.090
04000
3,000
19,000
3,000
0,000
3,000
’Ig@@@
‘1.@0@
P.000
5,000
1,000
9,000
“2,000
0.000
2,000
11,000
l.000
19,000
5,000
~b,000
”2.@0@
~4.0Q0
"23@@9
4,000
“5.0@0
4,000
5,000
~1.000

EFF OF
COLLET
(vow)
133,063
=45,755
67.533
T0.251
53,867
1,216
102,873
98,496
0,538
69,342
105,87}
10,713
98,739
99,692
83,940
48,719
88,152
73,526
93,387
0.729
15,815
70.494
78,603
11,647
99.571
28,324
96,754
65,060
1.267
1,859



STATION= EXXOH DATE=  7/31/74
AVE UNDGRD TANK TENP. 68,5 F "MON=SASEL INE

RET VAPQOR nise WHDGVEH NISPmVEN FFF OF

vagmr VAP /LI RATE TANK TMP TANK TMP coLLe
pPyMP TIME (FT3) RATIO (G/VIN) (DLG F) (PBG F) (vol)
An0} ?334AM M4257 0,192 8,263 ~4 4502 ~8,000 16,908
Ame2 9148AM Ne345 Vedl3 54000 44520 5,000 54,737
Amo3 P:58AH 1,192 l,025 4e661 ~4.500 ~4 4,000 95,283
Am( 4 10 307AM 1,033 1,431 lp8.000 ~6e500 ~6,000 129,344
Aa5 17322AH 14133 ¢,911 8,719 -5,500 ~3,000 85,95])
Ang6 10354AM 0y778 ?.820 34325 ~8.500 -2,000 78,464
Aw038 11333AM 0,933 1,183 4,597 e o o o o e s e e s e oy o o
sa¥ THE PREVIOQUS AUTOMOBILE "#AS NOT USED IN THE CALCULATIONS DUE TO INSUFFICIENT
Aa09  17300PM 1,245 0,745 5,515 2,500 “2,000 71.30)
A=10 11358a1 1,280 0,871 44615 9,520 5,000 92,849
Am]l 12315PM D606 0,840 5492 ~%y500 4,000 78,044
Aml 4 12348PY m,892 0,726 he162 ~5.500 11,000 61,373
Anl? liloPH B 49664 0,80] 8.438 5,500 1,000 80,213
Am20 2305PH 14759 04895  EkmkdxAkwx 124500 8,000 100,411
Am24 23150PH 04990 0,504 44691 04500 wh 000 46,836
Am26 3310PM 14297 1,078 5.200 3,500 2,000 193,165
Am28 3330PM meBl4 1,128 5,062 6,500 2,000 107,911
An29 3333PM 1,451 €.759 4,820 13,500 8,000 85,146
An39 3340°M he342 0,193 10,025 44500 =3,000 18,172
Aw3] 3345PH @y 795 P g556 ko 8e500 0,000 54,799
Bmc] 330AH 1.426 9.875 8,889 124500 11,000 103,527
Bm03 10312AH Ny709 0,596 6,675 ~04500 =2,000 57,029
Bwdb 193 45AM B,731 1,013 5143 ~1,500 ~3,000 95,505
Bm@7  l0§55AM 1,261 0,934 44040 0e500 =~1,000 90,710
Be03 113 10AM 1,582 1,106 44901 3,500 7,000 98,600
Bmll 12:00PN 1,213 1,680 44336 24500 3,000 158,478
B=l5 12:30PM 2,108 1,088 40207 ~2.500 ~7,000 96,982
Bml6 12325PH #9357 0,387 o152 3,520 1,000 37.591
Bel17 12350PM ¢,782 09513  Ackshkdoink 5,500 1,000 51,370
Bex18 1i00PN 7,590 ®.828 4el154 4520 0,000 81,676
Bal9 1:30PM 0,763 1,057 44765 4,500 0.000 104,212
Br20 1343PM 1,253 ¢,737 440444 Te500 l.000 93,834
Bm2] 1:130PH 1,329 ¢,67] 4,714 3,500 ~3,000 65,124
Bm22 2305PM 0,605 0,838 7.502 8,500 2,000 85,211
Ba25 2155PM D,004 R,002 5.138 3,500 ~3,007 0,175
Bm27 3110PN 1,924 0.809 Se2)4 21:500 15,000 103,133
Bw29 3;30PM 9,485 1,226 44765 7.509 3,000 126,624
Bm3] 2i10PM 0.721 0,529 4,708 21+500 16,000 68,792

B



STATION= EXXON

pPyUMP
Ae?3
A=0b
Am07
Am038
Am09
AmlQ
Aml2
Awl3
Anl4
*%% THE
Aml5
dmlb
2% THE
Anl7
Aal9
An20
Anl]
An22
An24
An27
Aw28
*ikx THE
Au29
Am3]}
Aw32
Am33
Aml4
An3?
An38
Awn39
Bmw0]
Bm02
Bw@3
Bm08
Bw]l0
Bml3
Bel4
Bmlb
Bml7
Bw23
Bn24
Bn23
Be2?7
Bs28
Bn30
Bm3]}
¥x* THE
8a33
Bn33
Pud9

i

IATEm

AVE UNDGRD TANK TEMP~ 68,5 F NON=ASELINE
RET VAPQR DISP
VOLUME VAP/LIO RATE
TIME (FT3) RATIO {(G/MIN)
1:04PM 1,157 0,941 5,872
1:35PH4 My 727 1,007 44563
1340PM 04493 0.666 44459
2s10PNM 1,262 1.049 44655
2:20PM 14120 DeT4l 4,878
2325PM M08 2,111 44629
2345PM De222 0.080 6,534
2335PM 0,354 0,248 4,367
3115PM 14712 0,622 8,749
PREVIQUS AUTOMOBILE JAS NOQT USED N THE
3:30PM De155 0,123 5.423
3335PM 1,252 1,041 4,230
"REVIOUS AUTOMOBILE #AS NOT USED IN THE
3155PM 7,965 1,337 3,000
4325PM h¢533 0,554 4,696
4135PM 04182 0,252 6,750
4§40PM 1,313 2,646 4406
43:50PM P 9445 0.594 4,304
5305PM 1,016 1,408 4,563
SSZOPM Qg@ls @.0@9 4.&13
3335PHM Ly724 0,896 44174
PREVIQUS AUTOMOBILE 4AS NOT USED IN THE
5150PM 1,005 1,392 4,050
63100PNM D627 0,651 - 20 oe ode ofc o  o
6305PM 0,999 ¢,830 4,615
6320PM D794 1,129 44765
6355PM 291 2,369 4,658
TI10MM 04920 0yb71 5.214
7325AM 1,025 2,552 44935
12130PHM B¢566 2,784 4,629
123144PM 0663 0,919 4,836
12847PM Ne872 0.792 4629
I!QSPM Be369 0:613 G000
23120PH4 My496 0,687 4,765
3104PM 3,854 0519  Htkkmuk
33106PM 94103 0,163 3,484
3322PH 1,800 2,494 4.909
3$35PM 1,748 0.797 4,835
4338PM 0,882 0,857 6,507
4345PM dg4438 0,607 4,696
4353PM 0,002 0,000 4e300
3105PM 04361 0,500 4,696
S317PM 1,088 €e915 7.853
5333PM 0,005 0,007 7.535
5845PM B,483 0,669 4.629
PREVIQUS AUTOMOBILE 4AS NOT USED IN THE
6300PH Meb12 04515 7.853
J117PM De7564 0eb34 Ge308
SINSPM 1,759 1,053 45845
73134AM 0,271 0,375 4e433
7142AM 0,892 CeTS0 4,864

£/ 1/74

B 7

UNNG=VEN DISPmVEH EFF OF
TANK TMP TANK TMP coLLeT
(NEG F) (DEG F) (voL)
5,500 3,000 R8,725
19,500 6,000 109,212
44500 0,000 65,708
11,500 11,000 124,075
274500 23,000 112,134
23,500 30,000 20,013
18,500 12,000 9,619
364500 32,000 47,316

B e e o e o ok 3¢ 2 o e o o o e
CALCULATIONS DUE TO INSUFFICIENT
164500 12,000 14,860

ook ek ok e ok ook ok
CALCULATIONS DUE TO INSUFFICIENT
144500 8,000 149,987
24,500 18,000 75,061
264500 20,000 35,648
264500 22,000 95,511
94500 4,000 62,385
35,500 31,000 261,411
17.5®w 13.0¢® 1.1’6

e 3 e o e e ok 3 dooi ok X
CALCULATIONS DUE TO INSUFFICIENT
12,500 8,000 156,173
15,500 12,000 78,480
14.5@0 9.0@@ 94.77ﬁ
19,500 16,000 59,293
10,500 6,000 119,297
26,500 23,000 55,80}
6,500 4,000 49,470
19,500 16,000 71,765
12500 5,000 83,634
64500 1,000 91,945
0,500 3,000 81.84]
14.520 B,000 68,809
2:500 4,000 63,898
214500 15,000 66,247
174509 11,000 16,877
17,500 11,000 294,950
17.500 11,000 94,312
17.520 9,000 97.804
214520 15,000 77,392
21,500 15,000 0,000
17,500 11,000 59,184
19,500 13,000 112,246
16.500 10,000 0.805

A e e e el X e e e e ok ok X
CALCILATIONS DUE TO INSUFFICIENT
12,500 6,000 55,873
124590 6,000 68,724
13,520 T.000 116,085
9.500 4,000 39,399
16,500 5,000 79.971



STATIONA EXXON

PUMP
Au03
Rk THE
Am0®5
Aw?
Amod
Ame9
Aw] 2
Am13
Aml5
A=]6
Am17
Aml )
An22
Am21]
Am22
Am23
Am2%
Am25
Am27
A=23
Am23
Aw3y
Am31
Am3?2
A=313
A=34

NATE= 2/ 2/7¢6
AVE UNHNGRD TANK TEHP~ 70,0 F HON-EASELIMIE

RET VAPOR brse UHDG~VEH NISP=VEH EFF OF
VOLUME VAP/L 1] RATE TAHK THP  TANK TMP COLLET
TIME (FT3) RATIOQ (G/MIN) (DEG F) (DEG F) (VOL)

R:254M 2,291 €,908 44699 s e e 2 K ke kol 3ol e e e e ok
PREVIOUS AUTOMUBILE #AS NOT USED JM THE CALCULATIONS DUE TO INSUEFICIENT
A3454M MmeB55 14184 4,096 -4 4000 “7,000 105,59)
B355aM 04779 1,079 4,029 -5:000 3,000 94,906
20/M D490 D426 2.963 ~3.099 6,000 38,524
9§ 17AN ¥4B79 ®4926 3.344 ~2,000 ~2,000 88,627
2:37AM loe4l3 Le®50 he856 ~1,020 -5,000 96,263
2345A1 D¢075 0elq 7.943 ~3,000 12,000 8,669
103004M 4192 2,266 6480 ~7.000 =10,000 22,777
DIOOAM Ba535 04734 44629 . 24090 b QO 68,296
123 10AM 14415 0773 4,541 ~24070 "5,000 70,818
11§20AM Wedl8 o025 742909 2,000 7,000 2,223
1n§35AM 1,710 0,804 12.673 5,000 ®,000 79,2649
17342A1 04419 2,352 d.754 3,000 ~2,000 33,702
L1;350AM 1,292 1017 4,711 D09 -3,000 95,949
12:55AM D,674 0,934 5226 2.000 1,000 90 684
11:00aM DeT16 0,668 44324 Oa000 3,000 68,956
"100AM 1,567 ¢,7R7 4.632 2.000 ~2,000 75,287
11:20AH Ny 157 ¢,798 5,467 5,000 3,000 82,377
11322AM 7.692 74,575 J.310 Bed2O 5,000 61,391
neMDAM 1,078 o754 8,795 13,000 14,000 94,282
11:28AM 1,574 Ue954 44576 34000 65,000 103,473
11:30AM Byd22 0,030 4,208 2,030 2,000 3,005
11:35AM 2,286 0,30) 5,757 3,000 1,000 30,166
11337AM 2,172 0.134 4,222 —44000 -7,000 11,934
“IDOAM 24842 0,768 6090 10020 T.000 84,707
11:452H4 34637 0,662 5.191 15,000 11,000 78,285

Am35

B 8



STATIOQNe EXXON DATEe %/30/74
AVE UNDGFD TANK TEMPw 69,9 F ATMP1D BASELINE

RET VAPDR nISP UNNG-VEY  NISPeVEH FFF 0
VOLUME VAP/LIN RATE TANK TMP  TANK TMP CoLLG
PYMP TIME (FT3) RATIO (G/MIN) (DEG F) (DEG F) (voL
b2  11722AM 0,320 ¢,454 4,263 8,000 9,000
Am0b6  12310PM 1,153 1.597 44765 154000 12,000
Ae08  12147PY 0,277 0,384 4,509 3,000 5,000
Ae}?2 3312PM Dy245 ©e119 74440 6,000 ©],000
Awl9 4337PM 0,237 04246 4845 ~3,000 =5,000
Be06  12855PM 16471 0,941 4,388 84000 3,000
Be03d 1345PM 1,590 9,975 4.980 16,000 9,000
Bmll 2110PM 2,877 10238 sokkaoxkks 3,000 =4, 000
Brl6 3355PH D716 0,992 50062  wikiokkkk bdokkkk
%3 THE PREVIOUS AUTOMUBILE 4AS NOT USED IN THE CALCULATIQNS DUE TO INSUFFICIEN
Br29 43130PM 1,877 ¢,883 8.296 74000 2,000
Be23 4355P! 1,357 1,080  xdkdadopaxn 3,000 "2,000

B9



STATIONw EXXON
AVE UNDGRD TANK TEMP-~ 68,5 F

RET VAPQR

VAL JME
PUMP TIME (FT3)
Awd?  113158AM D,645
Amld 12335PM. ®4334
ha22 2125PM 14107
[ TY ¥ BiQBPN B,858
B=04  Ln320AM 0,532
Bald  11}55AM 84798
Bnl2  12330PM 0.495
Buz3  2130PM 14040
Bw24 28640PM 0,735
Bu30 2;35PM 0,788

DATEm

ATHMP 1Y BASELINE

VAP/L T
RATI1O
0,483
D463
0e920
1,189
2,407
1,106
¢, 771
0.973
1,018
1,092

B 10

DIse
RAYF
(G/MIN)

3,468
4,585
4,821
4,336
4.742
4.6428
44174
44948
7.902
G300

7/31/74

UNDGwVEH

TANK TMP
(DEG F)
"‘1.500

P:s500
74500
Te500
~0¢500
de500
~0:500
4,500
1,500
Ty500

DISPaVEH

TANK TMP
(DEG F)
'2|°0°
HQ.QOG

3,000
3,000
Hauoﬁm
-5,@@0
56.000
n2,000
~3,Q00
l.000

LER OF
coLLe?
(voL!



STATIONA EXXON - DATEw 8/ 1/74
AVE UNDGRD TANK TEMP- 68,5 F ATMPID BASELINE

RET VAPOQR DISsP UMDGwVEH  D]SPwVEH EFF OF

: VAL UME VAP/LIN RATE TANK TMP  TANK TMP CoLLLT

PUMP TIME (FT3) RATIO (G/MIN) (DEG F) (DEG F) (voL)
Awel  12:50PM 2,056 0,906 9,143 14,500 11,000
AwQ?2 1300PM  ®151,132 =209.374 44263 84500 4,000
Ael4 1310PM De341 DebT2 4.696 14,500 9,000
Aw03 1815PM 0,005 0,027 3,922 13,500 9,000
Au23 4i55PM 1,462 0,642 5.075 25.500 22,000
Au23 S310PM 0,321 0,338 44581 18,4500 14,000
B=04  12§53PM 0,758 }i050 he896 64500 1,000
Beo9 2104PM Dy486 0,673 4765 12,500 6,000
Bel5 3316PM Mye212 0,294 4,629 23,500 16,000
Bw)8 3348PM 1.782 0,765 G724 27500 21,000
Balo 3158PM 74125 0173 4,765 23,500 17,000
Bndé 5:00PM 1,011 0,688 44490 15,500 8,000
Bw29 3329PM 04278 0e234 74853 344500 28,000
Budd 65328PH 0,627 ©.859 3,057 16+500 10,000
8e37 6333PM 0e590 0,817 4,629 9,500 3,000
LT TI06AM 1,092 €.918  kEdpoan 6¢500 0,000

B 11



STATION= EXXON DATEs 1/ 2/74
AVE UNTCGPD TA!K TEMP- 7¢,C F ATMP D BASELINE

RET VAPQR ursP JHpG=VEH PISPmVEH EFF ¢

VILUME VAP/L1G RATE THiIK TMP TANK THMP COLLS

PUMP TIME (FT3) RATIO (G/71IN) (LEG F) (DEG F) (vaL
Andb B340AM A, Tl ¢,984 5el43 24007 0,000
Am19 10827AM 1,34° ¢.878 44519 2000 ~6,000
Am26  11:i10AN DeB57 1,187 54143 7.000 4,000

B 12



Sample Calculations

I. Nomenclature

net returned vapor volume, ft3

v

V: = final meter reading in vapor return hose, ft3
Vi = initial meter reading in vapor return hose, ft3
Ld = dispensed liquid volume, gallons

V/L = vapor volume to liquid volume ratio, ft3/ft3
t = fill time, min.

Rd = gasoline dispensing rate, gal/min

Tv = vehicle tank liquid temperature, Op

Tu = underground tank temperature, °F

Td = dispensed liquid temperature, g

Tr = returned vapor temperature, °p

II. Calculations
A. For each vehicle used in testing, calculate:

1. Volume of returned vapors:

Vr = Vf - Vi

2. Volume to liquid ratio

V/IL=V_ x 7.481

r
La
3. Dispensing rate
Rd = Ei
t

4, Vehicle tank liquid - dispensed liquid temperature difference

a Tvd - Tv - Td

B 13



B. For vehicles qualifying as baseline tests; determine:

the potential emission baseline’ correlation

1]

(V/L)pot a+ba Tvd
where

ﬁotential volume returned to liquid dispensed ratio

(V/L1) jop
a, b = correlation constants.
Numerical least squares techniques are used withz&TVd as the in-
dependent variable and (V/L)pot as the dependent variable.
C. For each non-baseline vehicle calculate: (Delete all baseline and attempted

baseline tests from further calculations)

1. Vr’ actual vapors returned (from A.1)

2. ATvd, vehicle tank liquid temperature - dispensed liquid temp.
difference (from A.4)

3. Vpot’ potential volume returned, based on baseline correlation:
Vpot = (a + bATVd) L_d

7.481

D. Average recovery factors and efficiencies

1. Average Potential Emission Factor

(V/L)pot = n .
E pot,
i=1
.
L
2.
i=1

where i = number of normally filled vehicles in data set

B 14



Average Recovery Factor

n
2.
r,
1
i=1
n
L
>t
1=1 _

Average actual emission factor at the vehicle

/i, =

ViLy, = /L), - VL),

Average Volumetric Recovery Efficiency
Ev = (V/L)r (100%)
(V/L) pot

B 15



LABORATORY REPORT

APPENDIX C



/»\

R v 7
HOU!T‘OzN,LsABDOU A:O:ST cer %JW W ELIZABETH. N J . LABORATORY
M
L REE A BAYywAY TERMINAL BUILDING
®

[
; 2 1 F
CORPUS CHRIST!I LADORATORY /lf" f tRoE j’ NEW ORLEANS LABORATORY
2618 WEST BROADWAY - R / -" K 8139 OLEANDER STREETY
e ' ( P
SAN ";Z‘;OML‘BO“‘TO’“ JAMES J. MULLIN * APPROVED AND CHICAGO LABORATORY
IRAFLORES AVE. LICENSED BY NEW YORK PRODUCE EXCHANGE ARGO. ILLINOIS

RICEMOND, CALIFORNIA
BETS WUVIRONMENTAL NG PUOYRE FTe 1974
& Lh q AL ANGRo nNC it g s TE BETE e e BL S 37 S Y 7iE
T PLYMNOUTH MEETING MALL SAMBLEBLBMITTES B
PLYMOUTH MEETING, IA 1946z
ATTN: P. Ro CHARRINGTON
SENIOR PROJECT ENGR.

REPORT OF LABORATORY ANALYSIS FLGE 1 OF 4

SAMPLE IDENTIFICATICM: HASOLINE
' YAPOR PRESSURE, BIED € 00 ¥ep EaSol

- CA &20 DHT Gk
Ca VMJ 865 70
CA G2 DGZ 8,7
CA 270629 W 7og
CA UBY 517 , e, 0
. KL 015 VB
CA 090 JTC 8.0
CA 386 ERW 8.0
cA ABY 947 8.0
CA 280 BYX 707
ca 317 CPL e
CA 7073 LBI Tol
: 137 £SM 702
CA 188328 .5
CA 35723LL Te3
CA HZU 648 ol
CA 09ihB3YV 7 it
bzd LBJ 7.0
vew 618 7.8
377 LDG Vol
CA Q30014 , I
CA 63899M 7.0
CA ¥JN 624 L0
CA 0877 B Vo b
UNDLRGROUND LOV LEAD §/8/7h =G
UNDERGROUND TANK AFTER DROP 8/9/7h AN
CA 133 AAD Voo
CA 381 JAY 6.0
NV BF 4028 S0
CA AVA 614 6.7
CA 12973 FDW 3,0
CA 2 23 8i3 7, b
CA 730 DAJ 6.0
Ca b3 EEZ 7ol
CA 993 FQG 7R

A
BY C f gy "/f.fff./’éiifa':.’lﬁd

DEPUTY INSPECTOR OF PETROLEUM
C 1 APPROVED BY NEW YORK PRODUCE EXCHANGE




HOUSTON LABORATORY
1215 DUMBLE STREET

CORPUS CHRIST!I LABORATORY
2618 WEST BROADWAY .

SAN PEDRO LABORATORY
825 MIRAFLORES AVE.

1o BET%.

SHVIRONMINTAL

CZJJ/V//A”///V /

// l}d ;/""-'

\—/
. /;" A A
t/ \i.’( s

JAMES J. MULLIN * APPROVED AND
LICENSED BY NEW YORK PRODUCE EXCHANGE

nTcwMOND CALIFORNIA
AUGUST 27, 197h
B , mc > RGBTSR T

1 PLYMOUTH MUETING MALlL

PLYMOUTH MEETING,
SENIOR

ATTH s

Pa 19462
CHARRINGTON
PROJECT ENGR.,

ELIZABETH. N J., LABORATORY
BAYWAY TERMINAL BUILDING

NEW ORLEANS LABORATORY
8139 OLEANDER STREEY

CHICAGO LABORATORY
ARGO. ILLINOIS

REPORT OF LABORATORY ANALYSIs -FAGE 2 ZF &
SAMFLE IDENMTIFICATION: GASOLINE
VAPOR_PRESZURE, BIZD & 30098,0 PotieL,

CA 252 Jus £.13
CA i GES T/3%/74 T o#
CA XPY 4BO 7/3%/74 (Y,
CA 606G XDV 7/3%/7h T o2

%59 BLO Tk
CA ZPH1 472 T
CA 278 JBQ 6.C
ca 6% GCW £ .6
CA XQKr 084 go@
Ca lg f\' JVx &
CA 093 BOW 8,2
EXXON UNDEIRGROUND REGULAR GAS 8/1/74 2000 &7
EXXON RAYWARD REGULAR GAS GaT
CA 35003 3 T o
CA 3548 FCPF T ol
CA ASit 864 Y
CA “7063 ¥ 6.8
CA k0D FPQL &6
oA TIY 011 B,G
CA 5h¢ BJV LN
CA 294 FXP 6o
CA 9% AJD "
CA T o532k0L o

A
§
o
5o
{n
e
[
L

Ca
CA
CA

Vah
MKT3
Gy

79
080
BU:.

EATA

CA 5675 ‘
CA VJL 292 F/39/7%
CA © 1170

CA 99 XT? A~7

CA Q77 CVO

CA 287 JAR

CA
CA
NY
CA

83
1he
223
1103

FORM 4

BOF
FIY
YYJ
171

) Py
B8BY \..// )

SR AT ?:'3

*£9/,¢4/44,~¢¢@ﬁ

CEPUTY INSPECTOR OF PETROLEUM

APPROVED BY NEW YORK PRODUCE EXCHANGE
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HOUSTON LABORATORY N ELIZABETH, N J , LABORATORY -
1215 DUMBLE STREET d N BaywAY TERMINAL BUILOING
- L .
) 4

CORPUS CHRIST! LABORATORY

NEW ORLEANS LABORATORY

2618 WEST BROADWAY : 7 ! 8139 OLEANDER STREET
A Do u et . X
SAN PEDRO LABORATORY JAMES J. MULLIN * APPROVED AND CHICAGO LABORATORY
825 MIRAFLORES AVE. LICENSED BY NEW YORK PRODUCE EXCHANGE ARGO, ILLINOIS

RICHMOND, CALIFORNEA
AUGUST 27, 197h

o BETZ ENVIRONMEBTAL RER,, INC. SOMPIELLEHEESSET
1 PLYMOUTH MEETING MALL

PLYMOUTH MEETING. PA 12462

ATTN: P.o R, CHARRINGTON

SENIOR PROJECT ENG |
REPORT OF LABORATORY ANALYSIS FPAGE 3 % 4

FORM 4

SAMPLE, _IDENTIFICALLONS TASOLARE .
TAPOR PRESSURE, BIED @ 1504Ke, P.S.T,
CA AGH 326 8.0
CA SDT 582 7.8
CA 18% CMC 7/47V/7h 7 o3
CA 393 GTA TeB
CA WEW 111 : 8ot
CA VZE 295 75
136 ARF 7 .0
CA 344 CLT £.8
CA 936 EFZ N
CA 193 HCJ 5.9
CA 06039 U 5.5
CA WDH 856 7.2
CA MKE 322 4.6
cA 156 JWy 6.8
CA 563951 M 665
U.S. GOVERKMENT G1170212 T o2
CA VY% 927 7o
CA 904 HLE .0
CA YLZ 2b4 3
CA 342 Juc o2
CA YAM 267 R
CA 7746 EX .
CA YQX 373 .
CA 009 KiY .

CA
CA

CA

CA
CA

Co
Ca
CaA
CA

65k IV
WHK 56%
021 e
VA O ENX
257 JbG
688 HRZ
WPT 476

2 o [ % < o

A Bat N ARV IR RN L ¢ a0 St RN

©

NO U~ OO M EO=ITMNVI N DWW L&

3

037% DXV 7 o
62k GIEB To
LX 8060 7o
Iv 24 7
STARR 1 R
366 HBZ 7 o :

2T
oy O ) 8o onits

DERPUTY INSPECTOR OF PETROLEUM
APPROVED BY NEW YORK PRODUCE EXCHANGE
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HOUSBTON LAHORATORY . ELIZARLTH. N J , L ABORATORY
1215 DUMBLE STREET ,d A BAYWAY TFRMINAL BUILOING
. M : - ‘ ) :
R . .., n
¢

CORPUS CHRIST!I LABORATORY L I NLEW OHLEANS LABORATORY

2618 WEST BROADWAY . ., i 8139 OLEANDER STREET
SAN PEDRO LABORATORY JAMES J. MULLIN * APPROVED AND CHICAGO LABORATORY
825 MIRAFLORES AVE. LICENSED BY NEW YORK PRODUCE EXCHANGE ARGO. tLLINOIS

RICHMONE, CALIIPORNIA
AUGUST 27, 19Th

to BETZ 3ENVIRONMENTAL ENGR., INC.  AMBIFEISuirEragy

1 PLYMOUTH MEETING MALL

PLY{QUTH MELTING, v 194G2

ATTN: Po R. CHARRINIGEON
SENICR PROJIY ENGR,

REPORT OF LABORATORY ANALYSIs PAGE & ¢ 4

FORM 4

SAMPLE IDENTIVICAL. OMs ASOL TS
» YAPCR SEASSUNE, RINI @ 1 1. PeSel.
CA 2533 Kua I

CA 589 EEU 7 b
CA B 71 060 Y ah
CA 703 DXP VA

VLEZ 24h 6.0
MEXXCO VW VAN 70
CA 191369 : B0
CA 357 FMU 7.6
CA 15321 W Gl
CA 230 LBH ' 3,0

e ~

). o
~ i K -,
¢/7'/;~,7 s ) f ,; :./ .
gy (5?7 CALL L o sy
DEPUTY INSPECTOR OF PETROLEUM
APPROVED BY NEW YORK PRODUCE EXCHANGE
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HOUSTON LABORATORY
1215 DUMBLE STREET

CORPUS CHR §° LasoeaT Ay
2618 WESY DRDACHWAY

SAN PEORC LABORATORY
825 MIRAFLORES AVE.

TO

Chas BRI

}

¢

FLIZARETH. N J . LARQRATORY
Dayway TeumMiINaL Built DING
JAMES J. MULLIN * APPROVED AND CHICALO LABURATONY
LICENSED BY NEW YORK PRODUCE EXCHANGE ARGO. ILLINOIS
RICHMOND; CALIFORNIA
AUGUST 27, *97h

BETZ ENVIRONMENTAL ENGR., INCo.
1 PLYMOUTH MEETING MALL

PLYMOUTH MEETING,

Fa

19462

ATTN: P, R, CHARRINGTON
SENIOR PROJECT ENGR.

REPORT OF LABORATORY ANALYSIS

FORM &

SAMPLYE IDENTIFICATION:

VAPOR PRESSURE, RIED @ 100°F,,

DISTILLATION:

INITIAL BOILING POINT, ©F,

- %% RECOVEREDL,
10% RECOVERED,
50% RECOVERED,
90% RECOVERED,
g%5% RECOVEREDR,
END POINT, 9F,

F o
OF .
°F,
“Fo

°F,

RECOVERED, VOLUML,
RESIDUE, VOLUMRE, %

LOSS, VOLUME, %

ABOLINE

EXAXON UNDERGROUND RECULNR TANX

PSL

C5

43085 PM_ =  7/9%;%4

8.4

10k
125
136
220
370
397
33
97,0
‘305
1.5

-~
1] 0
Iy ] 7
Lo -"T/) /e .
oy . ? (’(; L. ol /,gw
DEPUTY INSPECTOR OF PETROLEUM
APPROVED BY NEW YORK PRODUCE EXCHANGE
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HOUSTON LARORATORY . ELIZARETH, N J , LABORATORY
12153 DUMBLE STREET , . ) Rayway TramiNAL BUILDING
- . i P ’

CORPUS CHRIST! LABORATORY y HOW OHLEANS LABORATORY

2618 WEST BROADWAY ) “ o v 8139 OLEANDER STHIET
SAN PEDRO LABORATORY JAMES J. MULLIN ®* APPROVED AND CHICAGO LADORATORY
825 MIRAFLORES AVE. LICENSED BY NEW YORK PRODUCE EXCHANGE ARGO, ILLINOIS
RICHMONI, CALIIFORNIA
: AUGUST 27, 1974
' 7o BETZ ENVIRONMENTAL EiiGR., INCo  R¥srXEsdbiietids
3 PLTMOUTH MEETING MALL
PLYMOUTH MEETING, PA 12462
ATTN: P. Ro CHARRIIGTON
SENICR PROJLCT ENGR.
REPORT OF LABORATORY ANALYSIS
SAMPLE IDENTIFICATIONM: GASOLINI

EXXON REGULAR UNDERGROUND TANK
8500 PM__=_ 8/ /74 _

- VAPOR PRESSURE, RI¥XD @ 100¢r., PSI 8.8

DISTILLATIONS
INI'VTIAL BCILING POINT, °F, 98
5% RECOVERED, °F, 121
10% RECOVERED, °F. 132
50% RECOVERED, °F. 217
90% RECOVERED, °}, 158
95% RECOVERED, ©). Loo
END FOINT, °F, 12
RECOVERED, VCLUME, % 96,3
RESIDUE, VOLUME, % 1.5
LOS5, VOLUME, % 2.0
A o

( Vo ) 7,7

BY A LAl P\
DERPUTY INSPECTOR OF PETROLEUM

C 6 APPROVED DY NEW YORK PRODUCE EXCHANGE
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JCNA 1CXAS LANORATORY / 777 ,/
'3| NeliTH TATAR STRECY /(/Ja [/ ;
‘ s Je 7,
RREPUS CHNISTI LADORATORY
2610 WeEST BROADWAY

EAN PCORO LABORATORY
0825 MIRAFLORES AVE.

70O

JArEs J MULLIN - PROGIDUNT
INDLPENDENTY LICENCI D INSPRECTION COMPANY
MiduIres oF ASTM a AP

San Pedro, California -~ September 10, 1974
BETZ ENVIRONMENTAL ENGINEERS, INC, SAMPLE SUBMITTED BY Betz Environmental Engineers

1 Plymouth Meeting Mall
Plymouth Meeting, Pennsylvania 19462

REPORT OF LABORATORY ANALYSIS

CLITABEIH, N J . LADORATORY
BAayway TeaminaL BuiLoing

- NEW ORLEANS LADORATOHY

8139 OLEANDER STRCEY

CHICAGO LADORATORY
Anco, lLLINOIS

LAB #
1048 Underground tank before drop 8/8/74
1049 Underground tawk after drop 8/9/74

1050 Exxon Hayward - 8/2/74, 12:30 PM

1051 Exxon Regular underground tank 8/1/74, 8:00 PM

1052 Undergound tank 7/31/7h4, L4:05 PM

1079A Underground tank 8/14/74
10798 Underground tank 8/16/74
1079C - Underground tank after drop 8/15/74
10790 Underground tank 8/13/74

1079E  Underground tank before drop 8/15/7h4

<

BY

DISSOLVED
OXYGEN PPM N1TROGEN PPM
<10 9
<10 10
<10- 58
<10 57
<10 58
<10 10
<10 9
<10 9
<10 10
<10 8

g
N / LA

< /(;;;;,[g;flgégh _

c7

DEPUTY INSPZCTOR OF PETROLEUM
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SERVSCL STATION DAITY DATA SHLET

sTATION RauE & XX ON

LOCATON

DATE 7/30/ 79

PUMP METER READINGS

Initial Vol. Final Vol.

Time //.00 [7.55
Pump No.

A 28979, |. 29327.49

B 54762 459/2.5

C B8u22 3 BL58.1

0 4/44¢.9 41448.5
£ - 34019.0 34203.9
/ 78973, 3 79018

1/, COAM - .00 M
NOTES

;. f@g,gfc/ﬁ Z 2% Lotiny.
( X pew Xa b¢¢f

< e
3ML€ A exz‘aa SquO .

M/WT/'S ﬁ . ,é{ oéw M{J ' y7aaa £

/7/5%1(4)?4// (et

UNDERGROUND TANK TEIPERATURE READINGS

Tank No. Initial _Final
fﬁ#ﬂﬂ. ¢B_°F _70 _°F
Exlra &8 OF 70 _oF
UnbadeAd &5 % _JO  OF

Time

UNDERGROUND TANK VOLUME REARINGS

Tank No. Initial Final

ot Tae

Zﬂ%«/éﬂ 62" Gal. 55%°  Gal.
=% '

764" Gal. 73~ = Gal.
(Unbractoc? 0" Gal. 0" Gal.
Gal. _ Gal.
Time
VENT OUTLET VOLUME READIRGS
Vent No. Initial Final
A Goid 15 am.ys i3
N £3 £t3
ft3. ft3
L Frral
Time L35V /7 55
VENT OUTLET HC READINGS
Vent No. Initial Final Average
A - % = % = 4
‘ f T %
% % %
Time

- 9(2 cbson Stheet (6’ 95) —>

A ¢ £

>

Z o F [/




SERVICE STATION DAILY DATA SHLIT

STATION KNE_ B Xon ONE_ 73
LOCATON Heywrigo . ] e
UNDLRGROUND TANK 1LHPERATURE READINGS
Tank No. Initial Final
PUMP MITER READINGS E#gﬂw 0L °F é% O
Initial Vol.  Final Vol. Extra _ b7 oF 6L oF
Time 0 500 /1585 | Unlondof’ 67 °F 7( OF
Punp No. ' Time___ ¢ 80y _lels
A 29479.3. - 29903.2
P 46103 .7 465335 UNDERGROUND TANI VOLUME READIHGS
¢ 610, RS 8(,724.4 Ta;.rlk No. Initial Final
D 414729 414284.] _ — .
£ H298 180 437/.3 Requlo: 529" cal. 4sdGa).47H
] . . w )
J= 79173, 29350.7 Exfa 73" 6. 6T %4 Gal.
g _ G Unteakel 88" Gal. S57% cal.
Gal. Gal.
? Time _¢800 (1D
% VENT OUTLET VOLUME READINGS
___Z Vent No. Initial Final
A WA Y/
- ft3 __fit?
ft3 3
. Tine OFf00 1675
VENT OUTLET HC READINGS
NOTES Vent No. ‘Initial ~ Final Average
0L G Tesrd A — 5 = 3 %
‘ y % %
% % 4
Time

D2



SERVICL STALION DALLY

n/\n_____,_____,j/ A

STATION KAGE_ Loxxow

PATA SHLL

LOCATON  HAYWARD  CALIF.

PUMP MITTER READINGS
Initial Vol. Final Vol.

Time [220 Zoao
Puip No.
A __30270. 2 307753.2~
B 46787, 0 ¢ 741¢. 4
C £766- 2 ¥e 169
D 2N e
E 3Lt 34%60.C
£ 77675. % T934L. S

NOTES

85 o Teilnd

D 3

——

UNDLERGROUND TAWK TEHRPTRATURE READINGS
Tank Ho. Initial Final

{weearen 47 OF 67 °F
£XTRA A 7ok o or
KEcuiqr A f OF G OF

Time /235 2005

UNDERGROUND TANK VOLUME READINGS
Tank No Initial Final
" 59, ”
(mendedy ﬂ7’7t ' 57%
ExTRA éZ’/z/ﬂ('SaL 5%% "cal.
1 !
Yy do¥Ga1. 33 legal.

__Gal. Gal.
Gal. Gal.
Time /235 Z0/0
VENT OUTLET VOLUME READINGS
Vent No. Initial Final
k N AR/
| _ft3 _ft3
3 £l
Tine_ /(300 20(0

VENT OUTLET HC READINGS

Vent No. Initial ~ .Final Average
A & I B 2 e %
| z: % %

% % %
Tine__{300 20¢0




SERVICE STATION DALLY DATA SHLLT

SETTON V. Qo_t_qu_ L UINTE 8;/2/71
Locnon _t_[g VWARD L
UNDERGROUND TAHK TLHPERATURE READINGS
Tank Ho. Initial _Final
PUMP METER READINGS - - — = Regulm e8 °r T~ %
Initial Vol.  Final Vol. | é{u 69 oF 72— OF
Time 074% /220 Unleaded 69 °F 73 Of
Puip Mo Time__ 0750 /235
A 208517 31175.0 '
2 17483.5 474340 UNDERGROUND TAHK VOLUME READINGS
¢ _80776.9 X6716.9 fargfo. Initlal Final
D 4484 et 415140 Rl ____ ,
2 %4909.0 34930.0 M 313 Ga1. 274 Gal.
F 79853.0 199426 Eotfra 57 Gal. 56.576al.
Unfeaked " Gal. 533 Gal.
Gal. Gal.
Time 0780
97 /2 Yo
VENT OUTLET VOLUMC READINGS
Vent No. Initial | Final
A A ft3 M 5t3
| f3 £t3
8 ft3
Tine 0800 (240
VENT OUTLET HC READINGS
NOTES Vent No. Initial ~ .Final Average
3S (e tested A & 1 o9 3
K | 7 g %
% % 5
Time__ 080 (290

D 4
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The following individuals were present during all or part of the testing:

B.E.E.

P.R. Charrington - Senior Project Engineer
F.J. Boinski - Assistant Project Engineer
J.H. Geiger - Assistant Project Engineer
R. Smith - Assistant Project Engineer

G.W. Bainton - Engineering Technician

R. Lamb - Engineering Technician

W. Schultz - Engineering Technician

E.P.A.
W.E. Kelley - FTS, EMB (Task Project Officer)
P.R. Westlin - RSS, EMB
R. Vong - FTS, EMB

RADIAN CORPORATION

J. Dickerman - Associate Engineer

EXXON

B.K. Tom - Staff Engineer
L. Hageman - Station Manager

OPW

R.C. Carl - V.P. Engineering



