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FOREWORD

Evaporation losses during stordge and handling of crude oil and
its products have been of concern to the petroleum industry for many
years. As early as 1952, the American Petroleum Institute sponsored a
"Symposium of Evaporative Loss'" at one of its annual meetings. Initial
reductions In evaporation losses by the industry helped maintain better
product quality and improved safety within the industry. That concern
for evaporation losses has continued and is now shared by environmental
regulatory agencies as well. A number of efforts are underway to
quantify hydrocarbon emissions so that major sources can be identified
and controlled. TFurthermore, much work is being done today to study

the relationship of hydrocarbon emissions to photochemical smog problems.

The only basis available for estimating emissions from fixed-roof
storage tanks has been a document describing potential volumetric
product loss published by the American Petroleum Institute in June 1962,
entitled, "API Bulletin on Evaporation Loss from Fixed-Roof Tanks" and
identified as API 2518.

The API equations for fixed-roof tanks were based on work done over
20 years ago with a major emphasis on the economic benefits of reducing
product volume loss. The work was based primarily on large gasoline
storage tanks and no empirical data were developed for working losses;
correlations for these were based entirely on theoretical considerations.
Furthermore, it is doubtful that the correlations wefe meant to be
applied to small production lease tanks or crudes with significant

amounts of methane or ethane.

The Western 01l and Gas Association undertock this study to
determine, through field measurements, the general applicability of the
API correlations for predicting hydrocarbon evaporation losses. In
the event that measured emissions differed significantly from predicted
emissions, methods for predicting emissions were to be re-evaluated.
Thus, as air quality concerns arise in the future, it 1is hoped that this
report can serve as a new reference point for estimating fixed-roof

tank emissions and in determining the need for further empirical data.
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CHAPTER 1

EXECUTIVE SUMMARY

Since its publication in 1962, API Bulletin 2518 has been used to
estimate hydrocarbon emissions from fixed-roof storage tanks. Little
additional data have developed since that time, and because of wide
application of the API equations by both industry groups and government
agencies charged with air pollution control, it has become evident that

the data base needs to be re-examined and expanded.

Potential problems exist in applying the API equations to facilities
and types of operations not measured in the original correlation. Some
of these questionable applications include tanks handling unstabilized
crude containing methane and ethane, and production working tanks with

large throughputs but with corresponding small liquid level changes.

The Western 0il and Gas Association initiated this investigation
to develop additional and up-to-date measured data to add to the API
data base. The objectives included developing data through field measure-

ments of fixed-roof storage tanks, determining API method applicability

by comparing measured to calculated emissions, deriving from the new data

base correlations predicting emissions from fixed-roof tanks in crude

oil and low vapor pressure distillate service, and characterizing the

emission composition by stock type, gravity, temperature, etc.

o

Fifty-six tests were conducted on 49 fixed-roof tanks. Twenty-three
tests were conducted to measure breathing loss emission and 33 for work-
ing losses. Ten tests were voided for various reasons; 46 tests were
completed. Figure I-1 illustrates the 46 tests and some of the parameters
associated with fixed-roof losses. Field testing on the project started

in January and was coﬁpleted in May 1977,

To measure the hydrocarbon emissions, ES followed a procedure in
APT Bulletin 2512 which involved directly metering the total volume of
vapor out of and into the storage tanks, and measuring the hydrocarbon
concentration continuously with a flame ionization detector. Grab

samples of the vapor were collected and analyzed on a gas chromatograph
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liquid samples, taken at each tank, were analyzed for physical and
chemical characteristics, Positive displacement gas meters, and turbine
meters, were housed in trailers and connected by 6-inch flexible hoses

to the tanks. The flame ionization detector, the vapor sample collection
system, and the temperature measurement'system also were contained in

the trailers.

Results of the testing program showed that breathing losses average

about 58 percent of the quantities estimated by the API equation.

=

Losses from working tanks are dependent upon the mode of operation,
The working tanks in this study were classified into three groups
according to their mode of operation: batch, continuous, and speciél/
boiling. Measured results on the five batch tanks were not definitive;

however, some general trends were noticed.

The continuous operation tanks included Lease Automatic Custody
Transfer (LACT) tanks and wash tanks. Hydrocarbon emission rates from
working tanks varled considerably but on 13 tested tanks, total emissions
were only about 55 percent of the quantities calculated by the breathing

and working loss equations of API 2Z518.

Seven special tanks which recieved boiling crude were analyzed
separately. Emissions from five of these tanks were controlled by vapor
recovery systems. Permission was obtained from local control officials
to disconnect the systems for testing. Results showed large emissions
from most of the tanks due to flashing of the light ends. API Bulletin
2518 indicated that boiling crudes were not intended to be covered by

the API equations so no correlations were attempted.

I-3
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CHAPTER 11

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

No new hydrocarbon emission prediction equations were recom-—

mended for fixed-roof sggggggﬁifnks, although several general

trends were observed in(portion%)of the data.

Measured hydrocarbon evaporation losses from static storage
tanks containing crude oil, fuel oil, and low vapor distillates
were less than losses calculated by the APL equations. For the
tanks in this study, the average losses were 58 percent of
those calculated from API 2518. Tanks of 2,000 barrel capacity
or less showed negligible evaporation losses while in standing

storage.

Measured hydrocarbon evaporation losses from static gtorage
tanks containing fuel oil and low vapor pressure distillates
were negligible. This is a result of the relatively low
concentration of hydrocarbons (less than 1.3 pounds of
hydrocarbons per 1000 standard cubic feet} in vapors

expelled from the tank.

Losses from working tanks were found to be dependent upon
the actual operating pattern of the specific tank. Thus,
broad application of the API Bulletin 2518 equations for

losses from working crude oil tanks is not a valid procedure.

Measured hydrocarbon evaporation losses from continuous

tanks containing crude oil and low vapor pressure distillates
were less than losses calculated from API Bulletin 2518 equa-
tions, which were based on the volume of liquid pumped into
the tank. For tanks in this study, average emissions were

55 percent of those predicted by API 2518. Losses from
continuou§ tanks were highly variable. It appeared that
losses were influenced by both the manner in which the liquid

level changed and the liquid throughput.

II-1
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The API equations were obviously not valid for tanks
receiving unstabilized crude under a slight pressure;
flashing of light ends in the tank was observed. The
API Bulletins suggested that the equations might not
be applicable for use on tanks where flashing of the

light ends occurred.

The molecular weights of collected hydrocarbon vapors ranged
from about 22 to 125 1b/lb-mole. The majority of the hydro-

carbon vapors from crude oil had melecular weights between

—

50 and 55. The vapors from fuel oil and low vapor pressure
distillates such as diesel tended to have higher molecular

weights than crude oil, generally averaging 70 to 100.

The basic API method of measutring hydrocarbon losses from
fixed-roof storage tanks using positive displacement meters
was demonstrated to be workable. On tanks emitting hot
vapors, coolers must be used in the lines to remove con-
densible hydrocarbons and water vapors before the hydrﬁ-

carbons reach the meters.

For those unstabilized crude oils containing significant
amounts of methane or other light ends, the Reid vapor
pressure may not be a good indicator of the stock's true
vapor pressure. Apparently the laboratory test procedure
is not truly suitable for analyzing unstabilized crude
oils due to the unavoidable loss of the light ends during

transfer of the sample to the Reid apparatus.

RECOMMENDATIONS

(1)

For calculating breathing losses from crude oil, distillates
and other low vapor pressure petroleum products contained

in fixed-roof storage tanks, the API breathing loss

equation should be reviewed and modified, if necessary,

due to the large variability of results between measured

and predicted losses.

II-2
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£2) The API working loss equation for fixed-roof storage tanks
should be modified or tailored to take into account specific

tank operations.

(3) For continuocus operating tanks where simultaneous filling
and emptylng operations occur, the API working loss equation
should be adjusted to reflect the actual change in fluid
levels either in addition to, or in lieu of, the amount of

liquid throughput.

(4) For those tanks receiving unstabilized crude under slight
pressure, the API equations should definitely not be used.

(5) For unstabilized crude o0ils, the Reid vapor pressure should

not be used as the sole indicator of true vapor pressure.

II-3
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CHAPTER III

INTRODUCTION

"~ BACKGROUND

In June 1962, the American Petroleum Institute, published API
Bulletin 2518 entitled "Evaporation Loss from Fixed-Roof Tanks." The
major emphasis of this Bulletin centered on evaporation losses from
gasoline storage and working tanks. Observations on crude oil breathing
losses were reported on only 15 tanks. Fourteen of the 15 were 115 feet
in diameter. Thirteen of the 15 were painted white. A correlation was
developed for crude losses from these 15 data points by multiplying the

expression developed for gasoline losses by a constant (Kc)'

API Bulletin 2518 reports that, for crude oil working losses, data
were very limited and scattered. Therefore, no empirical correlation
was possible. Theoretical considerations suggested that crude oil
working losses could also be obtained by multiplying the theoretical

expregsion developed for gasoline working losses by a constant.

While the 1962 data base was somethat limited and intended for
predicting liquid volume loss, no other research group, public or
private, had presented any substantial data on which to estimate vapor
emissions. Other potential problems éxiated in applying the APIL
equations to tanks which were different from those utilized in the
original correlation to unstabilized crude oils or crude oils con-
taining methane or ethane, and to working tanks with large throughputs

but small liquid level changes.

OBJECTIVES

The Western Oil and Gas Association undertook this investigation
in late November 1976, to develop up-to-date measured emission data
on the amounts and types of hydrocarbon emissions from fixed-roof
storage tanks to add to the existing data base presented by API. The

study had two primary objectives:

ITI-1
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© Determine the hydrocarbon emissions from selected fixed-roof tanks

by making field measurements.

° Determine the applicability of the API equations by comparing

observed emissions to the calculated losses.

In addition, if consistent trends were observed in the data base,

another objective was:

o Characterize the composition of the emissions as a function of

crude type or product, specific gravity, storage temperature, etc.

In the event that a significant discrepancy was observed between the
emissions calcualted from the API equation and the emissions measured in
the field, and if consistent trends were also observed, a final objective

was.:

° Derive correlations predicting hydrocarbon emissions from fixed-

roof tanks within limitations of the new data base.

SCOPE

To update the data base on emissions from fixed-roof tanis, the WOGA
task force made available 49 tanks for testing. A total of 56 tests were
scheduled on the 49 tanks. Twenty—-three separate tests were scheduled
for breathing losses. Thirty-three tests were schedules for working
losses. Of the 56 scheduled tests, ten had to be voided for various
reasons; 46 were completed. Some of the tanks were tested in a standing
as well as a working mode or were re-tested. Twenty-one breathing loss
tests of tanks in static storage were completed; 25 working loss tests
were completed. Of the working loss measurements, 5 batch and 13 con-
tinuous tanks were completed. The remalning working loss measurements
were conducted on 7 special oill fleld service tanks that received un-

stabilized crude under slight pressure. Among the working tanks two

IT1I-2
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(L)

particular types are wash tanks and lease automatic custody trans-

fer (LACT) tanks.(z)

All tanks were located in Santé Barbara, Ventura, Los Angeles, and
Orange Counties, California. Thirty-seven of the tanks contained crude
oil and nine of the tanks contained low vapor pressure distillate
products or fuel oil. The tanks were tested between January and May 1977.
All tanks had vertical cylindrical shells and fixed roofs. All tanks
were operated at approximately atmospheric pressure (*0.86 inch water
column). All tested tanks were equipped with pressure/vacuum valves and
were not freely vented to the atmosphere. Permission was recelved from
the appropriate governmental agencies to disconnect tanks from vapor

recovery systems for testing.

This study represented a cross-section of tanks in Southern Cali-
fornia containing mostly California crudes and distillates., It did not
necessarily represent the total population of tanks found in the United
States nor did it represent a statistical sampling of the various types'
of tanks in the industry. Lastly, the study did not take into account

all the possible variations of tank or process operating procedures.

APPROACH

A sampling schedule was developed whereby four tanks were tested
each week using two field trailers. The trallers were disconnected
from the tanks and moved to a new site each Monday and Thursday. Two or
three full days of testing were avallable on each tank. Tanks were pre-
pared for testing by disconnecting vapor recovery systems (where they
were used), sealing the tanks to be vapor tight and arranging for testing
with the field superintendent or other official. Two 6—inch diameter

flexible plastic hoses were connected from the tank to gas meters in the

(1) The term 'wash tank" refers to a tank in which the primary separation
of produced oil and water occurs. These are production tanks and are
considered as process tankage rather than storage tankage.

(2) The term ''lease automatic custody transfer' (LACT) tank refers to
a particular type of continuously working tank in the production area.
Control of the crude is automatjcally transferred from the producer
to the transporter (e.g., pipeline operation) as it leaves this
tank.

I11-3
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tratler which measured the vapor expelled or air drawn into the tank
over.the test period. Vapor temperatures were recorded and organic

vapor analyzers continuously recorded the total hydrocarbon content of
the discharged vapors. Grab samples of the emitted vapors were collected
in Tedlar bags and returned to the laboratory for analyses by gas chro-
matograph. Liquid samples of the crude oil and distillate stocks were
collected at the time of testing and later analyzed for key parameters

relating to potential emissions.

ITI-4
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CHAPTER IV

METHODOLOGY

PRINCIPLE

Testing procedures employed in this investigation were designed to
measure controlled working and breathing hydrocarbon losses from crude
0il and other low vapor pressure petroleum products in fixed-rcof stor-
age tanks. The technical approach for the testing effort was patterned
after API Bulletin 2512, "Tentative Methods of Measuring Evaporative
Loss from Petroleum Tanks and Transportation Equipment," Part II, Sec-

tions E and F.

The mass rate of hydrocarbon emissions was determined by directly
metering the volume of vapor from the storage tank and by measuring the
hydrocarbon concentration of the vapors using a continuous flame ioniza-
tion detector. Grab samples of vapor also were collected for subsequent
analysis on a gas chromatograph. Samples of the liquid content of the
tanks were collected for determination of physical and chemical charac-
teristics. Parameters monitored during the field testing program
paralleled those needed in the API 2518 equations. Two office-size
moblle trallers were used to house and to transport the permanently
installed test equipment and the associated hoses and connecting devices.
A trailer was placed as close to the tank as possible and connected to
the tank with six—inch flexible hose, Photographs of the field trailers
are shown in Figures IV-1 and IV-2,

FLOW MEASUREMENT

Vapors expelled from the tank as well as air drawn into the tank
were metered by two separate measurement systems installed in each
trailer., Each air or vapor system was comprised of a large and a small
positive displacement diaphragm meter and a turbine meter connected in
parallel (Figure IV-3). Those three meters were required to cover the
potential range of flow rates. The meter.used primarily in the field
testing was the positive displacement diaphragm meter Model Number

10000, manufactured by Rockwell International. The turbine meter,

IV-1




FIGURE V-1

PHOTOGRAPHS OF FIELD TRAILER
AND ASSOCIATED EQUIPMENT

A. FIELD TRAILER

B. ONE-WAY VALVES

C. TANK MANIFOLD
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FIGURE V-2

PHOTOGRAPHS OF FIELD TRAILER AND INSTRUMENTATION

A. FIELD TRAILER

B. INSTRUMENTATION
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Model Number 30000, also manufactured by Rockwell International, was

used ;exclusively during peak flow periods when the differential pressure
drop across the positive displacement meters approached the tank relief
valve settings, A small positive displacement meter (Rockwell Mecdel 450)
was used for extremely small flows. Meters were equipped with inte-
grating flow recorders and were brought on and off stream manually. For
large flows, the large positive displacement meter and turbine meter
were sometimes run simultaneously. A one-way valve was installed on

the downstream side of the meters on the vapor side in order to prevent
the meters from turning backwards when the tank was under %egative
pressure, Similarly a one-way valve was placed upstream of the meters
on the air side of the metering system to prevent the air side meter
from turning backwards under a positive tank pressure. These one-way
valves were also weighted to simulate the action of a 0.86-inch water
column pressure/vacuum relief valve since the API equations are based on
tanks with relief valves. Tell-tales were installed on the tank pressure
relief valve to indicate if and when vapor escaped to the atmosphere

during a test.

Six-inch diameter flexible vinyl hoses were used to carry the
tank's vapors or intake air to the meter system and one-way valves.
Due to safety considerations, only PVC (40 IPS) piping was used inside
the trallers. Vapor condensation in the flow meters and lines was no
problem during tests of unheated tanks, Tests on heated tanks, however,
required heat exchangers immediately upstream of the vapor flow meters
to remove condensiblie hydrocarbons. This heat exchanger used a water-
ethylene glycol mixture chilled to about 45°F to cool the vapors. Since
condensate can collect in the low spots of the vinyl hoses, those hoses
were normally arranged so that any condensate would drain into the heat
exchangers. All of the hydrocarbon condensate collected . in the heat
exchangers was weighed for later inclusion in the hydrocarbon loss
calculations. On a few tanks, the vapors leaving the heat exchangers
were aléo warmed-up about 10°F before entering the meters, by a heated
section of pipe to further minimize condensation in the meters. This

approach was later discontinued because of safety considerationms.
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HYDROCARBON MEASUREMENT

A sample stream of the tank vapors was continuously drawn through
a 1/4-inch 1.d. heated line to the fest trallers for analysis. A portion
of the sample stream was bled to a Century Organic Vapor Analyzer (OVA)
Model 138 to obtain hydrocarbon concentration. Since the OVA can measure
a maximum concentration of only 10,000 ppm (1%}, it was necessary to
dilute the bleed stream with hydrocarbon-free air. The ratio of diluent

air to the bleed stream was normally 100:1.

The vapor grab samples for gas chromatograph analyses were obtained
in two different manners, The samples for tanks with hot vapors were
taken by hand from a tap on the heated sample line. This was done to
avold condensing any of the hot vapor before it reached the sample bag.
Initially, the grab samples for unheated tanks were collected auto-
matically with a sequential sampling system. This system used another
bleed stream from the heated sample line to f111 the Tedlar bags. In
the last third of the program, however, grab samples for unheated
tanks were taken manually. A schemetic of the hydrocarbon analysis

system is presented in Figure IV-4,

TEMPERATURE

A Thornwaite Model 304 4-channel sequential temperature monitoring
system was used for the study. The sequential temperature sensing
system employed copper-constantan thermocouples to measure vapor and
alr temperatures at the meters, and ambient air temperature and liquid
stock temperature in the tank. The system worked well duriﬁg the first
half of the testing program. Later, however, due to the need for fre-
quent maintenance on the system, it was replaced completely with dial

and mercury thermometers,

CALTBRATION

The gas meters were calibrated or proved prior to and during the
-study by the Soutﬁe{n California Gas Company. Displacement meters
were proved according to the methods prescribed by the American
National Standards Institute (ANSI) Bulletins B109.1 and B109.2
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(proposed), Turbine meters were comparison-proved against a test meter
traceéable to the National Bureau of Standards. The meters were accurate
to within 1 percent with one exception: that meter understated flow
rate by 5 percent and was not used after the discrepancy was discovered

in the testing program.

The Century Organic Vapor Analyzer was spanned daily using 100
percent methane. The methane calibration standard was stored in
Tedlar bags and new standards were routinely prepared. To relate OVA
readings to the gas chromatograph results, several comparisons were made
on different selected tank vapors (Figure IV-5)., Results showed ex-
cellent correlation of the OVA flame ilonization detector response and

the gas chromatograph analysis of the weight concentrations.

A few samples were stored for up te 30 days prior to analysis with
the gas chromatograph because of equipment delivery delays. In order
to check for ﬁotential degradation of the samples during storage, labora-
tory tests were performed on selected tank vapor samples during the

field program.

Degradation tests were conducted on actual samples collected in
Tedlar bags. The results of the degradation test are depicted by
Figure IV-6. A total of 13 replicate samples were collected during
Test No. 9 at the Chevron 821 tank. Eachbag was identically pre-
evacuated, filled with sample, and stored. The bags were analyzed on
the chromatograph om 0, 1, 7, 10, and 26 days after collection. On
each day on which samples were analyzed, several samples were run in
order to gauge the reproducibility of the collection and analytical
techniques. It was concluded that the degradation or loss of hydro-
carbons in the bags cannot be distinguished from the variation due to
the sampling/analytical methods. The samples collected at Chevron 821
had total hydrocarbon concentrations on the order of 25 1bs/1000 scf.
Another serles of 9 replicate samples were collected at Texaco 25267 dur-
ing Test No. 47 ( a tank containing heated crude oil). Measured concen-
trations for these samples were on the order of 5 1bs/1000 scf as the tank
was under a negative pressure and air was mixing with the hydrocarbon

vapors. These samples exhibited about 40 percent loss in total hydrocarbon
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over an ll-day period. Part of the variation over the testing period, how-
ever, was due to the experimental method. The lowest measured concen-
tration on day 0 for example, was approximately equal to the highest
concentration on day 11. 1In geﬂeral, there was no clear indication as

to whether the lighter or heavier hydrocarbons in these Tedlar bags

were being lost due to storage.

(1)

Schuetzle, et al. reported in the literature that hydrocarbon
loss in Tedlar bags was dependent on the quality, quantity, and temper-
ature of the organic vapors. In the Schuetzle study, total hydro-
carbon loass from bags containing 500 ppm hydroéarbon was less than 10
percent over a several day period. However, Schuetzle did find that
highly polar compounds were more susceptible to adsorption on the Tedlar
bags than were non-polar compounds. The organic vapors from crude oil,
on the other hand, are primarily saturated, straight chain hydrocarbons
which are non-polar. Bag samples collected from the various storage
tanks had measured total hydrocarbon concentrations which were greater

by a factor of 10 than those reported in the referenced study.

Since total hydrocarbon measurements for samples collected at the
Chevron 821 tank were more representative of the concentrations en-~
countered throughout the study, it was felt that the mechanism by
which hydrocarbon samples undergo degradation was also representative
(i.e., permeation of light ends out of the bag and condensation of
heavier ends on the bag walls) of the majority of samples collected.
Therefore, measured total hydrocarbon concentrations were not upgraded
to reflect degradation even though a few samples were stored for up to
30 days.

In addition, in the cases where sample storage time was long enough
for possible degradation to occur, the OVA-138 data for that test was
compared with the gas chromatograph analysis. It was found that the
OVA-138 concentration data was generally consistent with the gas chromato-

graph analysis for the higher concentrations. Thus, the OVA-138 data

(1) Schuetzle, 0., Prater, T., Ruddell, A., "Sampling and Analysis of
Emissions from Stationary Sources I. Odor and Total Hydrocarbons,"
Journal of the Air Pollution Contrel Association, Vol. 25, No. 9,
1975, pp. 925-932.
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supports the conclusion that noticeable degradation did not occur
in those particular cases where sample storage time was greater than

desired.

SAFETY CONSIDERATIONS

Due to the explosive and hazardous nature of the hydrocarbon vapors
which were metered and sampled during the investigation, each mobile
field laboratory was equipped with a Bacharach portable organic vapor
analyzer Model Number J-W 23-7350 and a hydrogen sulfide monitor. Scott
air packs with self-contained breathing apparatus and safety harnesses

also were available in the trailers,

All instrumentation selected for use in the mobile trailers was
required to meet Class I, Division II, Group A, B, C, and D safety
criteria. Recorders, sequential sampling switches, power supplies,
heated line controllers, and any other instruments which did not meet
the safety code were enclosed in a fiberglass case which was kept under
a slight positive pressure with nitrogen purge gas. The cases were

purged in order to prevent the potential build-up of explosive gases.

FIELD PROCEDURES

Tank Preparation

Before each test, the tanks were normally prepared by the tank
owners. This preparaﬁion included the blinding of pressure relief
valves and vapor recovery lines.and the sealing of leaks. However,
no pressure tests were conduc;ed on fhe tanks prior to testing. Tanks
that were on vapor recovery were disconnected several days before the
tests began to allow equilibrium conditions to occur. The metering
system was connected to the tank with a flanged adapter. Depending
on the individual tank, the adapter was fitted to either the gauge
hatch opening or to the tank's pressure/vacuum relief valve opening.
Hose connections were made leak-tight by using a silicone sealant.

A visual inspection was made of the tank for any vapor. shadows which
would be indicative of hydrocarbon leaks. Leak checks were performed

when the system was under a positive pressure. In some Instances, a
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1i1quid soap solution was used. Leaks were sealed with rubber gaskets,
putt} or clay. Whenever no vapor flows could be detected, efforts were
doubled to ensure that all possible leaks in the system had been elimi-
nated. Welghts were added to the pressure/vacuum valve on the tank roof
according to the specifications of the individual tank owners based on

the stress design of the tanks.

Electrical connections were made according to the safety require-
ments of the respective tank owners. In cases where explosion-proof
or other special connections were required, hook-ups were made by

operating personnel.
Flow

Before each test, dial readings on the flow meters were recorded
and recorder charts were indexed. Periodically during the test, addi-
tional dial readings were recorded and the chart clock was updated,
Tank gaugings were taken at the beginning of the test and at selected
time intervals during the test. Tank pressures were monitored by a
manometer located in the trailer. Manometer readings were manually
recorded and these readings served as a guide to the selection of the
appropriate gas meters by the operator and as a warning indicator when
tank pressure (or vacuum) approached the relief valve settings on the

tank roof.

Temperature

During the early stages of the testing program, the sequential
temperature sensing system provided 10 readings per hour. During the
later phase, meter temperatures were manually recorded on the average
of six times per day. The number of times that the stock temperature
could be measured varied with the individual tanks. Most tanks were
. equipped with sample taps so that stock temperatures could be obtained
routinely along with meter and ambient temperatures. Stock temperatures
for wash. tanks, however, could be measured only at the start and finish
of a test, as access to the gauge hatch was required, and the hatch was

being used to hold test equipment.
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A min-max thermometer was used to measure daily ambient ailr tempera-
ture:change; values were recorded each morning. A mechanical pyrano-
graph, Model Number R-401-E, manufactured by Weather Measure Corporation,
was used during the day to measure solar insclation. Ambient tempera-
ture and solar insolation were augmented by data from local weather

stations.

Hydrocarbon Vapor

Hydrocarbon concentrations in the discharged tank vapor were moni-
tored continuously by organic vapor analyzers through heated sample
lines. Hydrocarbon vapor samples for subsequent analysis by gas chro-
matograph were initially scheduled to be collected in Tedlar bags every
three hours by the sequential sampling apparatus. However, it was soon
evident that standing storage tanks would draw in air at night and
therefore the samples collected at night would contain only hydrocarbon
concentrations in the ambient air., 1In addition, the concentration
profile observed during the breathing out cyecle was relatively flat.
Therefore the sequential sampling apparatus was abandoned in favor of
manual sampling. In general then, only about thfee grab samples were

collected daily for each test tank.

Liquid Stock Samples

Liquid sample collection points were selected based on the tank
operation. Initially, liquid stock samples were collected in glass,
bottles. However, because of concern for weathering loss of the light
ends, most of the liquid stock samples were later collected in numbered
stalnless steel bombs which had been previously evacuated. The sample
bomb was connected to the sample tap in a vertical position to fill
from the bottom in order to prevent trapping any light ends which might
flash off. A volume of oll equal to five times the volume of the bomb
was allowed to pass through before the flow was stopped and the bomb
sealed. (In a few instances, a special rig for filling the sample bomb
was used to collect stock samples where the only access point to the

crude oil was the gauge hatch.)
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LABORATORY PROCEDURES

Grab samples of hydrocarbon vapeors were collected regularly from

each tank for analysis by gas chromatograph. Likewlse, a liquid oil
sample was collected from each tank for subsequent analyses of its
chemical and physical properties. The laboratory procedures are briefly

described in the following.

Hydrocarbon Vapor

Vapor samples collected from the tanks were analyzed for Cy through
C13+ hydrocarbons using a Tracor 550 gas chromatograph with flame
ionization detector. The column packing material was silicone oil
(20% 0OV-101) on J-M 22 Firebrick 70/80 mesh. The column was & ft by
2 mm ID. Ultra pure nitrogen carrier gas swept the column at 30 cc/min.
Injection loop valve and associated lines were kept at 90°C.- The column
temperature was programmed to increase at 15°C/min from 30°C to 250°C.
The flow rate of hydrogen to the flame ionization detector was set at

45 cc/min; air flow to the detector was 1.4 cfm.

Collection samples were stored carefully in sealed cases at room
temperature. Early in the study, difficulty with delivery and set-up
of the gas chromatograph led to a backlog of hydrocarbon samples. The
maximum storage time between collection and analysis was about 30 days.
Once the backlog was eliminated, typical storage time was one week on
the unheated tank vapors. During the last month or so of the field
work, samples were delivered daily from the field te the laboratory

and storage time seldom exceeded two days.

Before analysis, those hydrocarbon samples which had been collected
from hot tanks were heated to between 180-200°F for five minutes or
until no condensate was visible in the Tedlar bag. The sample was
introduced into the gas chromatograph sample loop, allowed to reach

_thermal equilibrium, then swept into the column.

The Tracor 550 gas chromatograph was calibrated daily with a one
percent propane standard (Gravimetric standard PS 131) nitrogen gas
mixture at the temperature of the samples to be tested., Multipoint

calibrations were also performed throughout the study.
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Liquid Stock

Crude o1l samples collected at the various tanks were quantitatively
analyzed for methane through heptané plus hydrocarbons using fractional
distillation techniques. Reid vapor pressures were measured per the
procedure prescribed in ASTM D-323 and API gravities were measured for
both the heptane plus fractions and for the crude cil samples according
to ASTM D-287. For the distillate and fuel o0il samples, reflux dis-
tillations and flash point measurements were conducted according to
ASTM D-86 and D-323 respectively. For further detail the reader should
consult the referenced methods for the details of the API gravity, flash
point, and reflux distillation procedures. A discussion of the frac-

tional distillation procedure is presented below.

Crude oil samples were subjected to hydrocarbon analysis through
the use of low temperature fractional distillation., This methed is
virtually the only available method suitable for accurate quantitative
gseparation of crude and/or refined petroleum products into their
individual hydrocarbon components from methane through hexane. The
accuracy and precision attainable vary from 0.1 percent to 0.3 percent,
depending on percentage of component and sample, difference of boiling

point, time of distillation and many other factors.

The apparatus used for the analysis was a Podbielniak Series 8600
Hyd-Robot automatic recording low temperature fractional distillation
apparatus with a column packed with Heli-Grid packing (4.7 millimeters
diameter by 36 inches long). This type of column has been found to
provide excellent analytical results especially for those samples where
the concentrations of the light and intermediate hydrdcarbons are
relatively low. A permanent record of each distillation is made via
a strip chart recorder. The boiling point of the material leaving the
fractionating column is recorded on the abscissa, while the standard

gaseous volume of same material is monitored on the ordinate.

The distillation commences with the sample charge, which consists
of condensing approximately 20-25cc of liquid material into the dis-
tillation kettle, using liquid nitrogen. The liquid nitrogen flash is

removed from the kettle, the sample is warmed slowly and the lightest
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"component is vaporized into the column for fractionating. A controlled
reflux is established within the column by circulating heated air around
the lower part of the column and chilled air around the upper column
area. Once a reflux has been established, the material is ready for
removal from the column. The vapor phase 1initially passes a thermo-
couple located in the top of the column which senses the temperature
of the material and electronically relays this information to the strip
chart recorder. The vapor then passes through a capillary manifold
system, across a rate control valve, and into a volumetrically cali-
brated receiver bottle situated in a constant temperature bath of 100°F.
For samples with small amounts of hexane and lighter, the entire dis-
tillation is performed at a pressure of 100 millimeters of mercury.

As gas enters the receiver bottles, the pressure valve within the
bottle is sensed by a pressure compensating manometer. As one leg of
the manometer rises, a metallic probe within that leg closes an electric
circuit, which in turn drives the strip chart recorder. Hence, the
length of chart driven is proportional to the volume of gas entering
the receiver.bottle. After the final component (normal hexane) has
been removed from the column, the distillation is terminated by closing
a stopcock. The gas in the receiver bottles is mixed thoroughly by the
use of a device called a Toepler pump. A sample of the gas is then
collected in a small glass container and is subsequently subjected to
chromatographic analysis. The heptane plus residue remaining in the
kettle is then weighed and its physical properties are measured through
the use of a pycnometer {(density) and cryoscopic apparatus (molecular
weight). The molecular percent analysis is then obtained by deter-
mining the standard gaseous volume of each compoment and relating this

to the total standard gaseous volume of the starting sample.
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CHAPTER V

HYDROCARBON EMISSION MEASUREMENTS

GENERAL

Fixed-roof tanks are widely used for storage of volatile liquids.
They may also be used as continuously operated process tanks. The sides
are cylindrical and the roofs are normally coned. The roof usually has
a minimum slope of 0.75 inch per 12 inches. A fixed-roof tank will
safely accommodate only a very low internal pressure or vacuum depending
on the design, size and general maintenance, Many fixed-roof tanks are
equipped with pressure and vacuum relief valves that are set at 0.86 in
HZO‘ Smaller tanks will normally accommodate more pressure OT vacuum

than larger tanks.

The pressure/vacuum relief valves will prevent the vapors from
escaping for small temperature changes or very small changes in stock .
level, but they will relieve the excess of pressure or vavuum caused

by significant liquid level or temperature changes.

In order to better understand the significance of the measured
emissions of fixed-roof tanks, a thorough appreciation of the fixed-
roof tank's operating conditions is required. Fixed-roof tanks are

used for many purposes and are operated in several different modes

_that affect emission cycles.

A very common use of a fixed-roof tank is for storage of petroleum
liquids. After the liquid has been fed into the tank and the liquid
level is static, the only emissions that occur are those defined as

breathing loss. Breathing loss emissions are those mainly assoclated

with the thermal expansion and contraction of the vapor resulting from
the daily ambient temperature cycle. Other atmospheric conditions such
as wind speed, rain, cloud cover, solar insolation, and barometric
pressure also may affect the temperature and pressure of the vapor

space.

It is also common for fixed-roof tanks to be in a working mode.
In this mode there is movement of liquid either into or out of the tank

or both. The rates of liquid movement can be quite constant or vary

V-1




ENGINEERING-SCIENCE | IS

erratically. Liquid usually enters at the bottom of the tanks through
spteé&ers. The 1liquid can remain in the tank for a very short period
of time (minutes) or may be stored up to several months. Short storage
times of only several hours are mainly associated with tanks that serve
a process function such as separating water from crude oil. Storage
times of only a few hours are also associated with fixed-roof tanks

that operate as surge or routine shipping vessels.

The cycle or mode of liquid withdrawal from the tank is also an
important variable. The withdrawal rate can be less than or greater
than the feed rate for certain periods of the working cycle. Some
fixed-roof tanks operate at a constant liquid level by withdrawing
the oil through an overflow pipe near the top of the tank. Emissions
associated with a change in the liquid level of a tank, which may in-
clude both the displacement of vapor by rising liquid surface and the

loss of vapor following 2 rapid withdrawal, is defined as working loss.

lLosses associated with other phenomena such as the liquid boiling
due to high temperatures or by the flashing of light components from
unstabilized crude are not considered in the normal definition of work-
ing loss. Throughout this report, working loss will be defined as
that loss associated with the filling and/or emptying of the fixed-roof
tank. It should be noted that total measured emissions from any par-
ticular working tank operation is a combination of both the breathing

- and working loss as all tanks are subject to atmospheric changes.

Working fixed~roof tanks can be categorized as follows based on
how the liquid 1s fed and withdrawn:

(1) Batch operations that allow the liquid to be fed into the
tank or withdrawn from the tank but not at the same time.
The emissions are those associated with filling or emptying

and breathing.

{(2) Continuous operations that allow the liquid to be pumped in
and out at various rates and cycles. The emissions are those
associated with filling, emptying, and breathing. One
special case is when the withdrawal rate exactly equals the

feed rate which results in no liquid level change.
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(3) Specilal operations that allow the liquid to enter the tank
N under pressure or elevated temperatures and result in the
liquid boiling. The emissions are assoclated with the
flashing off of the lighter components, filling, emptying,
and breathing.

Figure V-1 shows typical configurations of the types of operation
of fixed-roof tanks discussed above. Test data are listed in the Appendix.

STANDING STORAGE TANKS SUBJECT TO BREATHING LOSSES

Twenty-three standing storage tests were conducted. Two tests were
voided (GATX 80006 and Chevron 499), one due to inadequate power supply
to operate the instruments and the other due to lack of a representative
liquid sample. The results of the 21 remaining tests are shown in Table
v-1.

All emission tests reported are for a 24~hour midnight to midnight
period. When several days of tests were performed, the 24-hour results
were averaged. On moving days, testing was performed for only a frac-
tion of a day but for the sake of compatibiliry, results were discarded

even though they were valid.

Of the 21 tanks, 16 tests were on tanks containing crude cil while
the other five contained distillates or fuel oil. Distillates are
defined as liquid hydrocarbons cobtained through refinery distillation

processes. Some examples include diesel, jet fuel, and gas oil.

Fourteen of the 21 tested tanks resulted in emissions of 0 to 12
pounds of total hydrocarbons per day. The remaining 7 tanks had higher
emissions ranging from 44 to 575 pounds per day.

Significant factors affecting breathing loss emission rates were
not readily evident during these tests. Four tanks in the tests were
heated and insulated: Atlantic Richfield Soladino, Atlantic Richfield
R-49, Chevron 25302, and Chevron 281. TFive of the tanks tested, in-
cluding two of the insulated tanks, were very small crude oil tanks,
2,000 barrels or less. Flows of vapors from all of these tanks

were negligible.




FIGURE V-1
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Four unheated, uninsulated tanks contained distillate. The dis-
charged vapor flow ranged from zero, for Chevron 490 with small cutage,
to a very large flow on Texaco 80034 with 21.7 feet of outage. The
Texaco tank with the high flow rates was painted black on the tank walls
and the tank roof. The other three tanks were painted peach or white
color. For all distillate tanks, the discharged vapors were signifi-
cantly lower in total hydrocarbon (THC) concentration than for the
crude tanks. The total hydrocarbon concentration of discharged vapors
for crude ranged from 2-44 1bs/1000 scf. The vapors discharged from
distillate or fuel oil tanks contained only 0.2 to 1.3 1lbs/1000 scf
total hydrocarbon concentration. As for methane content, both the
crude and distillate tests indicated low concentrations ranging from

0 to 1.5 1bs/1000 scf.

The remaining 10 large uninsulated tanks which contained crude
oils showed three to have very low emissions, between ¢ and 10 1bs/day.
Seven tanks showed emission rates beteem 37 and 575 lbs/day. Signifi-
cant factors affecting emission rates were not readily evident. None

of the standing storage tests showed any significant amount of methane.

From the flow measurement charts, it was interesting to note that
the breathing losses occurred most frequently between the hours of 0800
and 1200, Very little breathing occurred in the afternoon period and
by mid-afternoon the tanks were under vacuum. An example of breathing

loss patterns on a standing storage tank is shown in Figure V-2,

The molecular weights of the discharged vapors from a particular
tank were fairly uniform. The molecular weight for all 15 crude oil
tanks tested ranged from 22 to 69, with median being 55. The crude
vapors contained some quantities of the light ends of hydrocarbons
whereas the distillates did not (see Appendix). The molecular weight
of the discharged vapor from distillate tanks ranged from 52 to 126.

WORKING TANKS SUBJECT TO COMBINED WORKING, BREATHING, AND FLASHING LOSSES

The tested working tanks included five batch tanks, 13 continuous
tanks and seven special (flash/boiling) tanks. Of the 33 tanks which

were scheduled for tests, eight tests were voided due to various




FIGURE V-2

EXAMPLE OF BREATHING PROFILE FOR STANDING STORAGE TANKS
(TEXACO 80034, MARCH 5, 1877)
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equipment or operational difficulties after several days of unsuccessful

operation.

. Several tanks identified as LACT tanks and wash tanks were tested
in the study. These are essentially continuous tanks; however, some

of these tanks receive unstabilized crude under slight pressure and
were treated as special (flash/boiling) tanks. The LACT tanks serve

a specific function in the oil field. Control of the crude is auto-
matically transferred from the producer- to the transporter (or pipeline)
as it leaves this tank. The liquid level in these tanks varies between
two set points. As liquid enters, the liquid level slowly rises to the
upper set point. The high-volume LACT withdrawal pump is actuated‘and
the liquid level falls to the lower set point. The withdrawal pump is

turned off, and the procedure starts again.

Wash tanks are the second particular type of continuous service
tank tested. They separate oil and water of the incoming crude. O0il
normally exits the tank in an overflow pipe; therefore, the tanks have
a constant liquid level. Frequently crude comes directly from the
various wellheads to the wash tank. The crude mixture contains oil,
water, sand, and gases such as nitrogen, and carbon dioxide. The mixture
arrives at the wash tank sometimes under pressure (i.e., 30 to 50 psi)
and often at elevated temperatures (i.e., 150 to 200°F). A vertical
cylinder called a "boot" is sometimes attached to the side of wash
tanks. The "boot" relieves any pressure from the crude oil so that
flashing of the trapped gases can occur upstream of the wash tank.
These gases are piped to the vapor space of the wash tank. From the
boot, the oll/water mixture flows into the bottoﬁ of the wash tank.

The oil floats to the top and overflows into other wash or LACT tanks
and the water is drained from the bottom of the tank and discarded into

a sump.

Each of the three categories of tanks: batch, continuocus, and
special (flashing/boiling) are presented separately to clarify the
working loss emission problems. Important test data for each tapk are
summarized in Table V-2. Complete listings of the test data are given

in the Appendix.
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Batch Tanks

Seven batch tanks were originally scheduled for investigation. Two
tests were volded (Chevron 499 and ﬂbbil 900X2). The Chevron tank was
volded because no oil sample was obtained at the time of testing. The
Mobil tank test was voided because the vapor recovery system had not
been disconnected from the tank for a sufficiently long period prior
to the test. There was a possibility that vapors other than those

generated from the tank stock could have been in the tank.

Flow rates from three of these tanks were extremely high, reaching
over 75,000 scf/day for the Chevron and two Getty tanks. High flows
were due to the rapid filling rates of oil into the tanks which reached
approximately 15,000 bbls/day. The emergency pressure relief valve
settings on the tanks were only slightly higher than the metering
system pressure drop. For all but the Union 6761 and Conoco 5389 tanks
the tell-tales indicated that the emergency pressure relief wvalve had
opened, Therefore, unmeasured vapors had escaped. The measured volume
flow is not correct for those tanks. An estimate of the volume flow

can be made from the liquid pumped into the tank.

The Union 6761 and Conoco 5389 tanks were small bolted tanks with
low liquid filling rates. During both tests, the metered volumetric
exhaust flow was much smaller than would be caused from the liquid
filling rates. This indicated leaks in the metering system or the

‘tank. The system was checked for leaks but none could be found. It
was concluded that the leaks were very small and were occurring at the
tank, possibiy around the hatch and/or bolts. Again, rather than void

these tests, the volume flow can be estimated from the liquid flow rates.

Continuous Tanks

Thirteen tanks classifed as continuous were tested, including five
atmospheric pressure feed LACT tanks and two atmospheric pressure feed
wash tanks. In addition, four tests were voided: the Chevron 25699
tank because the extremely hot and voluminous vapors caused failure of
the vinyl sampling hoses, the Union Weldon wash tank due to unsealable
leaks in the tank, the Mobil 800X127 tank because of malfunction of the
test meters and the Edgington 30004 tank because of unsealable leaks

in the tank.

v-11




ENGINEERING-SCIENCE ([0S

Two of the continuous tanks contained distillates and showed very
low hydrocarbon concentration in the vapors and, therefore, low mass
emissions. Of the remaining five continuous tanks handling crude that
were neither LACT or wash tanks, one discharged only 6 lbs hydrocarbons per
day while the other four discharged between 100 to 200 lbs hydrocarbons
per day. For most of these tanks containing distillates and fuel oil,
the 1iquid level changed only slightly, thus generating small vapor

discharges.

The five LACT tanks that were classified as continuous (those with-
out gas flashing into the tanks) showed varying emission rates, 3, 13,
21, 255, and 1289 1lbs hydrocarbons per day. Four of the five tested LACT
tanks were normally operated with vapor recovery systems. In preparation
for field testing, the tanks were taken off vapor recovery 2 or 3 days

prior to initiation of tests.

The two atmospheric pressure feed wash tanks generated only small
amounts of vapor as would be expected since the liquid level does not
change. The Champlin 2030D tank had zero vapor discharge while the
Getty 5793 emitted only 17 1lbs hydrocarbons per day.

Special (Flashing/Boiling) Tanks

Eight tanks were tested that received crude under slight pressure
from which flashing occurred. All eight tanks were production tamks.
One of these tank tests (Unicn 10117) was voided early in the program
‘because the cooler had not yet been added to the flow measurement system,
and vapor condensation was interfering with the gas meter operation.

Also the vapor space in this tank could not be separated from the vapor

space of adjoining tanks.

Four of the special tanks were LACT tanks and three were wash tanks.
Five of the seven tanks had vapor recovery systems which were disconnected
for the test. Emissions from the seven tests ranged from 4 to 1712 1bs
hydrocarbons per day. Two tests were less than 10, four were between 10
and 1000 and one test was about 1000 lbs hydrocarbons per day. Of the
three wash tanks, two had emissions less than 10 1lbs of hydrocarbons per
day and the third was 302. The tank with the largest emission rate had

the highest liquid flow rate. These special tanks receiving unstabilized
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crude-emitted vapors with a relatively high methane content. For six of
the seven tanks tested, the methane content of the hydrocarbon vapors

ranged from 10 to 28 percent by weight.
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" CHAPTER VI

COMPARISON OF MEASURED EMISSIONS WITH API CALCULATED
EMISSIONS AND MEASURED PARAMETERS

One aspect of the original scope of work was to determine the
applicability of the API equations by comparing observed emissions to
the calculated losses. In addition, if consistent trends were observed
in the data base, another objective was to characterize emissions as
a function of crude type or product, specific gravity, storage temper-
ature, etc. The purpose of this chapter is to show the comparisons

with the API equations and the measured parameters.

The American Petroleum Institute (API) evaluated product losses
from fixed-roof storage tanks and presented its findings in several
published bulletins. Three bulletins of significance to this project

were:

API Bulletin 2513, "Evaporation Loss in the Petroleum Industry -

Causes and Control," 1959.

API Bulletin 2518, "Evaporation Loss From Fixed-Roof Tanks,"
1962.

API Bulletin 2523, "Petrochemical Evaporation Loss From Storage
Tanks,' 1969.

The first bulletin in this series, API 2513 contains a discussion
of theoretical considerations affecting evaporation losses from fixed-
roof tamks. API 2518 presents empirical correlations for predicting
evaporation losses for tanks containing gasoline and crude oil,
Evaporative loss correlations for tanks containing petrochemicals are
presented in API 2523. The scope of each bulletin is quite specific

and clearly defines the applicability of each correlation.

VI-1
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BREATHING LOSSES

The correlation, as presented in API 2518 for the prediction of

breathing losses in fixed-roof tanks, is based primarily on data obtained
from gasoline storage tanks. The equation derived in API 2518 for

predicting breathing losses from crude in fixed-roof tanks is as follows:

Ly = K, (1330) (14?7_P) 8 01'733'51T'50ch
where:
Ly = breathing loss (bbls/yr)
KC = factor to adjust gasoline breathing loss equation
to breathing loss of crude oil = 0.58
P = true vapor pressure at bulk liquid temperature (psia)

D = tank diameter (ft)
H = average outage including correction for roof volume (ft)
T = average dally ambient temperature change °F)

F = paint factor

C = adjustment factor for small diameter tanks.

The above equation was utilized to calculate emissions for com-
'parison with measured hydrocarbon emissions from crude oil storage
tanks. For comparison with measured emissions from tanks containing
distillates, the factor KC was set at 1.0, the same as the API corre-
lation for breathing emissions from gasoline tanks, since API 2518 is
not specific as to how to utilize the equation for hydrocarbon mixtures

except gasoline and crude. Petrochemical losses are discussed in API 2523.

The true vapor pressure factor P was derived from the measured
Reid vapor pressure (RVP) through use of a nomograph in API 2518.
Some crude o0ils in the study ranged as low as 0.2 RVP, whereas the
nomograph covered Reid vapor pressures only down to 2.0. Therefore,
a line-fitting technique was developed to extend the range of the

nomograph. (Figure VI-1). It was realized that caution must be used

vi-2




FIGURE VI-1
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when extrapolating beyond the original range of the nomograph. However,

there was no alternative for this study.

For the distillate products, the true vapor pressure was determined
from a plot of vapor pressure versus temperature which had been prepared

from the liquid vapor reflux analysis.

The API equaticn calculates evaporation losses in barrels per year.
Therefore, it was necessary to relate these liquid loss volumes to the
mass emission rates measured in pounds per day. This was done using
information presented in API 2513, page 40, on the liquid densities of
certain hydrocarbon vapors. Figure VI-2 shows a graph of that infor-
mation relating vapor molecular weight, M, to its condensed vapor density.
Since Figure VI-2 is based on pure components and storage tank vapors
are a mixture of compounds, the actual curve observed in practice may
differ slightly from that shown. However, equations from API 2523,
that are based on experimental data for gasoline vapors, closely agree
with Figure VI-2 for molecular weights between 45 and 75 1lb/lb-mole.

That empirical equation is shown as the dotted line.

In this study, 21 tank tests were available for correlatioﬁ with
the API equation and significant parameters. Table VI-1 lists these
measured emissions and those calculated with the API breathing loss
equation. Measured versus calculated emissions for standing storage
tanks are shown in Figure VI-3. Of the 21 tanks tested, only two had
measured emissions larger than calculated by the API breathing equation.
‘ In general, the API equation overestimated emissions. For the breathing
tanks in this investigation, the sum of the measured emissions was

58 percent of the sum of the predicted breathing losses.

As can be seen from Figure VI-3, many of the measured and calcu-
lated values were very low and tended to be more scattered than the
higher values. This may be explained by possible "system noise' due
to potentially larger errors associated with containing and metering

extremely low flows.

Table VI-2 lists the calculated true vapor pressures and paint.

factors used in the API equation for standing storage tanks.
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FIGURE Vi-3

MEASURED EMISSIONS, bbis/yr.
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TABLE VI-2

CALCULATED TRUE VAPOR PRESSURE AND PAINT FACTOR
FOR STANDING STORAGE TANKS

True Vapor Pressure,P

Test No. (psia) Paint Factor, Fp
1 2.00 1.29
2 3.30 1.33
3 HFaee-R-45 — 0.05— FuEL O/ ($0*F 1.58
4 0.30 1.39
5 Cheuren #3280 0.35 el (9077 FE ) 58
6 < P 290 0.10 D=L it Db S 1.00
7 ' 1.50 1.58
8 0.60 1.58
9 3.80 1.46
10 0.05 1.58
11 3.00 1.58
12 1.20 1.00
13 0.80 1.00
14 0.01 1.58
15 1.60 1.00
17 3.40 1.38
18 0.50 1.00
19 1.50 1.18
20 2.80 1.46
21 0.02 1.58
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Breathing Losses Versus Measured Parameters

Figure VI-4 shows the ES measured versus API calculated emission
rates plus the original API data set given in API Bulletin 2518.
Emission rates in this investigation were generally below the emission
rates in the original data set used to derive the crude oil breathing
loss equation. Therefore, as for all empirical relationships, exten- .
sion of the relationship beyond the original range of data should be

done cautiously.

The API breathing loss equation can be divided into two main
terms, one relating to the vapor flow rate and the other relating to

the hydrocarbon concentration. One would expect the term [ P ] 68
14

.7-P
to be closely related to the total hydrocarbon concentration of the

discharged vapor. Figure VI-5 shows a plot of [ P ] -68 versus
. 14.7-P

the total hydrocarbon concentration. No general trend is evident. Oné
reason for the scatter could be that the vapor space was not saturated,.
However, concentrations during the field tests were fairly uniform;
indicating essential equilibrium. Another reason for the scatter of
data in Figure VI-5 could be the potential error in calculating true
vapor pressure from the nomograph in API 2518. Lastly, the above
expression may not be a proper parameter for estimating hydrocarbon

concentrations.

In an effort to determine a parameter more closely related to the
expelled vapor's hydrocarbon concentration, the Reid vapor pressure
was plotted versus total hydrocarbon concentration (Figure VI-6). No
vapor flow out of the tank was observed on three tanks so the data were
not plotted in Figure VI-6. As mentioned in Chapter V, four Reid vapor
pressures on crude oils were estimated from the liquid gas chromatograph
analyses. These data, likewise, were not plotted in Figure VI-6.
Finally, no data were plotted for the distillate oil storage tanks.
Even though the number of remaining-data points'was limited to eight
tanks, it appeared that the RVP may relate more closely to expelled

vapor hydrocarbon concentration than does [ P ] '68.
14.7-P

VI-9




FIGURE Vi-4
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FIGURE V1-6

ibs/1000 scf, THC

TOTAL HYDROCARBON CONCENTRAT{ON,

EMISSIUN,CUNCENTRATIUN VERSUS CRUDE OIL RVP,
STANDING STORAGE TANKS

50

45
18 /;
///’
40 /‘
)4
/
35 CORRELATION COEFFICIENT = 0.87 ‘/
STANDARD ERROR OF ESTIMATE=7.5 / 1”7
Y/
///’
30 //
RN

L T} ‘f_\%$
25 /’:'

bls/ 2

/§f o9

A/ \

20 -
Ve
/
//
15 ~
/
/
//
10 =
o4
/
*13
5 '// [ 1]
/
0
0 1 2 3 4 5 B 7

REID VAPOR PRESSURE, psia, RVP

(#)
o NUNBER REFERS TO TEST NUMBER

VI-12




ENGINEERING-SCIENCE | &S

One other parameter, true vapor pressure, was plotted to determine
the possible relationship with hydrocarbon concentrations. The corre-
lation coefficient for eight tanks was less than for the same plot using

Reid vapor pressure.

One would expect the other major grouping of parameters in the API

l'73H°51T'5FPC) to be closely related to the

breathing loss equation, (D
volume of vapors discharged. A plot was developed of the measured
vapor discharged versus the grouped parameter (Figure VI-8). No strong
relationship was apparent. In fact for any given value of the grouped
parameter a wide variation was noted in the volume of measured vapor

discharged.

One would expect the volume of expelled vapors to increase as the
tank vapor space increased. One might also expect changes in ambient
temperature and differences in tank color to affect the volume of vapor
expelled.” A plot of vapor space volume (outage) versus expelled
vapor volume showed that for a given outage wide variations could be
observed in the volume of discharged vapors (Figure VI-9). In review-
iﬁé each data point, no clear trend could be observed between change
in temperature, cutage height, paint factor or small tank diameter

correction factor.

In summary, the above mentioned analyses of data tend to show that
the scatter observed in the measured emission rates versus API predicted
emission rates (Figure VI-3) may be due to all the parameters in the
equation. No one measured parameter or grouping of parameters was
evident that would reduce the total scatter. While a relationship
may be developed for RVP and the total hydrocarbon concentration of
the expelled vapors, no relationship was evident from the data that

would relate to the volume of expelled vapors.
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FIGURE VI-7
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FIGURE YI-8

MEASURED VAPOR VOLUME EXPELLED, scf / day
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FIGURE VI-3
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WORKING LOSSES

The API working loss equation for crude oil is:

. 2.25 BV

F=70,000 ¥

where:!
F = working loss (bbls)

P = true vapor pressﬁre at bulk liquid temperature
(psia)

V = volume of 1liquid pumped into tank (bbls)

KT = turnover factor (from equation {5) or Figure 11
in API 2518)

This same equation was used to calculate the working losses for tanks

containing distillates and fuel oil.

Working loss correlations for gasoline in fixed-roof storage tanks
were developed by API mainly by comparing test data on 123 working
tanks to the theoretical working loss equation developed in API 2513.
The only adjustment made to the theoretical amount of saturated
gasoline vapors displaced by the filling of the tank was to multiply
the theoretical equation by a factor that depends upon the rate at
"which the tank was operated during the test period, expressed as turn-
overs per year. The available API test data on crude oil working loss
were scattered and were not sufficiently definite to permit a formal
correlation. A review of the scattered data as well as a theoretical
evaluation of the differences between crude oil storage and gasoline
storage led API to use the gasoline working loss equation for crude

oil after multiplying by a factor of 0.75.

The conversion to relate volumetric losses to mass emlission rates
was presented earlier in the chapter (Figure VI-2) and was used for
these calculations. Subsequent discussion presents comparisons of the
measured versus calculated hydrocarbon logses for the working tanks:

batch, continuous, and speclal boiling operations.

vi-17
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Working loss was defined earlier as that loss resulting from the
f111ing and emptying of the fixed-roof tank. Emissions measured for
each tank included both the working and breathing loss for each test
day. Therefore, both the API working loss and breathing loss equations

were used to estimate total calculated emissions,
Batch Tanks

The volumetric flow rates from the batch tamks for three tanks
exceeded the capacity of the metering system. The other batch tanks
were small capacity, bolted tanks with very low filling rates. No
leaks could be detected in the metering system. However, both of these
tanks were suspected of having very small leaks around the gauge hatches
and other bolted %Etachments to the tank roof which would relieve the
small pressure generated by the low filling rates. No conclusionms,
therefore, could be drawn from the measured results. Normally such
failures would have voided the tests. However, in the interest of
preserving that portion of the data which was valid, calculations of
the discharged vapor volume were based upon the amount of liquid added

to the tank.

During each of the batch tank tests, only filling occurred. The
total working losses from a batch tank over a complete cycle would
include losses assoclated with filling, breathing and emptying.
Therefore, the collecteq data represent only the filling portion of the
complete batch cycle. Hydrocarbon emissions for the filling portion of
the cycle were calculated from the vapor volumes displaced by the

added liquid as presented below:

Chevron 490 - 99 lbs/filling day
Conoco 5389 5 lbs/filling day
Getty 55709 2597 1bs/filling day
Getty 80712 2757 1bs/f111ing day
Union 6761 21 1bs/filling day

Note thaf these volumes do not include any amounts for the anticipated

emissions assoclated with breathing loss during the filling process.

vi-18
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Because of the short-term measurements on these batch tanks,
the dIfficulty experienced with the flow measurements, and the fact
that there were only five tanks available, no further correlations

were attempted.

Continuous Tanks

Testing included 13 fixed-roof tanks subject to filling, emptying
and breathing losses. These were continuous tanks and included typical
surge operations, Lease Automatic Custody Transfer (LACT) tanks and

wash tanks.

The API working loss equation applicability to continuously oper-
ating tanks is questionable. The liquid level does not always function
directly with the volume pumped into the tank and, therefore, the short-
term emissions, and perhaps the long-term emissions, can be highly
variable with respect to the oil volume added. The API equation cal-
culates working losses with the total volume of product pumped into

the tank as a part of the equation.

Table VI-3 lists the breathing and working.losses calculated by
the APl equation compared with measured emissions for each of the con-
tinuous tanks. The calculated losses from working tanks again represent
the sum of losses due to breathing and working. Note that of the 13
tanks tested, only three have measured emissions that were greater
than the API calculated emissions. It could be expected that emissions
from wash tanks should be much closer to those calculated by breathing
alone than by the working equation., This should be due to the fact
that liquid level in the wash tank does not vary although large amounts
of o1l can be pumped through the tank. The emissions data presented in
Table VI-3 supports this hypothesis.

The other continuous tanks have liquid le;el movement but again,
the measured emissions tend to be significantly less than estimated by
the API equation when using the volume pumped into the tank. The LACT
tank's level movement fluétuates between two set points. In each of
the tested tanks, the LACT tank's cycle was short compared to the
length of the test; therefore, measured eﬁissions would logically seem

to be more closely related to the liquid pumped into the tank.
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Figure VI-10 shows the measured loss versus the sum of the breathing
and wo;iing loss calculated by the API equation. It is evident that
using the API equations with total volume of liquid flow can lead to
calculated losses much greater than observed. Overall, measured
hydrocarbon losses on the continuous working tanks were about 55
percent of the sum of the losses calculated by the API equations.
However, results are somewhat blased by one test on Gettf 5729 which
showed extremely high emissions. If this test is excluded, then the
measuted losses on 12 tapks are only about 30 percent of those calculated
by API 2518. Table VI-4 1lists the calculated true vapor pressures,
paint factors and turnover factors used in the API equation for working

tanks.

Working Loss Versus Measured Parameters

2.25 _
While the API equation (F = 10,000 PVK;) for working losses is

considerably simpler than its breathing loss counterpart, the equation
can still be broken into two parts. One part relates to the hydro-
carbon concentration in the vapor and the other part relates to the

volume of vapors expelled.

Since the true vapor pressure, P, and the turnover factor, KT,
are the terms in the equation that relate to the hydrocarbon concen-
tration, the following analysis was done to check that relationship.
Linear regression models were run relating total hydrocarbon concen-
tration to both Reid and true vapor pressure for the batch and contin-
uous tanks (Figures VI-11 and VI-12). Results tended to indicate that
the total hydrocarbon concentration can be expressed as a function of
either Reid or true vapor pressure. However, the relationships were
not as pronounced as the Reld vapor pressure-hydrocarbon relationship
found for breathing loss tanks, Figure VI-13 shows the relationship
of total hydrocarbon concentration to the product of Reid vapor pressure
and the turnover factor for continuous tanks. Similarly, Figure VI-14
is a plot of concentration versus the product of true vapor pressure
and the turnover factor. The tested batch tanks were not included
on the figufes as the KT factor is an annualized figure and the tests

onlylrecorded the fi1ling cycles. Comparison of Figures VI-11 through

Vi-21




TABLE VI-4

CALCULATED TRUE VAPOR PRESSURE, PAINT FACTOR

AND TURNOVER FACTOR FOR WORKING TANKS

True Vapor Pressure,P

ENGINEERING-SCIENCE

ES

Test No. (psia) Paint Factor,Fp Turnover Factor,KT
22 0.10 1.00 0.57
23 3.60 1.33 1.00
24 3.90 1.00 0.45
25 4.20 1.33 0.60
26 7.50 1.20 1.00
27 5.60 1.30 0.27
28 0.50 1.00 1.00
29 5.00 1.46 0.23
30 2.60 1.46 1.00
n 0.60 1.00 0.50
32 2.50 1.33 0.40
33 7.50 1.33 0.24
34 7.50 1.33 0.23
35 3.20 1.39 0.27
36 2.40 1.00 ¢.50
37 2.60 1.39 0.22
38 0.80 1.39 1.00
39 1.10 1.30 1.00
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FIGURE vi-10
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FIGURE VI-11
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FIGURE VI-12
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FIGURE VI-13
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FIGURE VI-14
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Figure VI-19 shows that the inclusion of the KT factor tends to cause
more scatter. It seems that the use of KT to account for unsaturated
vapors makes the PKT term an unreliable predictor of total hydrocarbon

concentration for continuous tanks.

Observations made during tests on the LACT tanks identified
varlous cycles of the LACT tank operation. It was observed during
these tests that as long és vapors were being expelled from the tank,
the concentration profile was flat and that equilibrium or saturation
was restored very quickly. It is therefore concluded that the turnover
factor, KT’ may not provide an adequate description of the way in which

turnover affects vapor concentration for continuous tanks.

The parameter, V, in the API working loss equation is defined as
the volume of liqﬁid pumped into the tank in barrels and it is related
to the volume of vapor expelled from the tank. Figure VI-15 shows the
relationship of the vapor volume expelled from continuous tanks and the
liquid flow into the tank. It should be noted that these data are not
typically available for LACT tanks as the LACT units record shipments
from the tank but no record is made for flow into the tank, For LACT
tanks, the flow into the tank was assumed equal to the flow out of the
tank. These estimates of flow in and out of the tank, however, could

vary by as much as the volume between the LACT set points.

Even though effects for breathing cannot be separated out of this
plot, Figure VI-15 does show a basic trend for the relationship between
the volume expelled and the liquid flow into the tank. As expected,
the plot exhibits considerable scatter. In addition, Figure VI-15
depicts a rather limited number of tests due to the fact that all
seven batch tank tests were unusable for a varlety of reasons. There-
fore, the data base for working tanks was considered too limited and
too scattered to exﬁrapolate to a general relationship between volume
expelled and volume pumped into the tank. As a result of the limited
and scattered data and the interference by breathing loss factors,
no suggestions can be made for developing a new correlation for vapor

losses from working tanks.
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SPECTIAL TANKS SUBJECT TO PRESSURE DROP FLASHING

There were seven tanks in the study that were subject to flashing
or "boiling" of the light components due to the upstream process units
being under pressure. Table VI-5 lists the seven tanks, most of which
normally operate with a vapor recovery system. Of course, for these
tests, the vapor recovery system was disconnected. Five out of the
seven tanks tested had much larger emission rates than were calculated
by the API equation for breathing and working. The excess of emissions
is attributable to the upstream pressure and the amount of light ends
in the oil. 1t is difficult to correlate the flow rate, operating
parameters and liquid analysis for only seven tanks, but it can be
easily seen that a significant adjustment would have to be made in
the API equations to account for flashing off light ends after a
pressure drop. Table VI-6 lists the true vapor pressures, palnt factor

and turnover factors used in the API equation for special tanks.

An examination of the measured Reid vapor pressure and mole-percent
of methane in the Appendix for each tank revealed a possible discre-
pancy. Some crude oils contained as much as 1.50 mole-percent of
methane but had lower Reid vapor pressures than crude oils that contained
less than 0.03 mole-percent. This was thought to be attributable to the
fact that the methane may flash off when the Reid bomb is filled in
the laboratory. In order to check that hypothesis, a computer program
was used to simulate the Reid vapor pressure analysis for four different
crude oils. The program,1 which is available from the Gas Processors
Association, uses an iterative flash point calculation to determine
vapor liquid equilibrium for given temperature and pressure. The
theoretical Reld vapor pressure was taken as the equilibrium pressure

predicted by the program for a vapor to liquid volume ratio of 4:1.

1 Gas Processors Association K&H Mod I1 Computer Program
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Test No.

TABLE VI-6

ENGINEERING-SCIENCE

CALCULATED TRUE VAPOR PRESSURE, PAINT FACTOR

AND TURNOVER FACTOR FOR SPECIAL TANKS

True Vapor Pressure,P

(psia)

Paint Factor,F

Turnover Factor,K

ES

T
40 7.30 1.33 1.00
41 5.40 1.33 0.21
42 4.40 1.30 0.50
43 5.80 1.39 0.76
44 5.00 1.39 0.33
45 2.60 1.39 0.35
46 4.80 1.33 0.30
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Two crude olls had low methane concentrations (0.03 and 0.19 mole
percetit) and high Reid vapor pressures (3.0 and 5.9 respectively).
The other two crudes had high methaﬁe content (1.22 and 1.50 mole
percent) but low Reid vapor pressures (1.5 and 1.3 respectively). The
program calculated Reid vapor pressures very similar to those observed
for the crudes containing lower amounts of methane. However, for the
crudes with a high methane content, the program calculated Reid vapor
pressure values four to five times larger than the measured Reid vapor
pressure. Table VI-4 lists the measured and calculated Reid vapor
pressures. This calculation seems to confirm the conclusion that the
lighter, more volatile hydrocarbons in the crude will flash off while
filling the Reid bomb. Therefore, the Reid vapor pressure would be
an undependable basis for estimating the true vapor pressure for those
crudes containing higher amounts of light ends (methane concentration

greater than about (.25 mole percent).

It should be reiterated that the API equation was not intended
for use with boiling liquids as these two quotaticns from API 2518
indicate:

"D. Scope

This bulletin is the result of a study of the available
test data on evaporation loss from cone-roof tanmks. Inasmuch
as the test data did not include crude oil containing signi-
ficant amounts of ethane and methane, the equations in this
bulletin may or may not apply to production lease tamks. The
test data, and hence the results, are limited to tanks with
vertical cylindrical shells and fixed roofs. The tanks are
substantially liquid and vapor tight. They are equipped with
tight fittings and operate at approximately atmospheric pres-
sure." (pg. 6)

"Breathing Loss of Gasoline

Breathing loss may be defined as vapor expelled from a
tank because of the thermal expansion of existing vapors,
and/or expangion caused by barometric pressure changes, and/
or an increase in the amount of vapor from added vaporization
in the absence of liquid-level change, except that which
results from boiling. The term 'vapor' denotes any mixture
of hydrocarbon vapor and air. The term 'hydrocarbon vapor'
refers to hydrocarbons in the gaseous state independent of
the presence or absence of air.”" (pg. 6)
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TABLE VI-7

CALCULATED VERSUS MEASURED
REID VAPOR PRESSURE

Methane Measured Calculated

Concentration Reld Vapor Pressure Reid Vapor Pressure
Tank (Mole Percent) (psi) {psi)
GATX 178018 .03 3.0 2.7
Getty 5793 .19 5.9 6.5
Exxon 410 1.22 1.5 ‘ 6.8
Texaco 25024 1.50 1.3 6.8
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WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY
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" **Not Available

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL _

OWNER_ AMINOIL CO. : OPERATOR __AMINOIL

LOCATION _ HUNTINGTON BEACH TANK IDENTIFICATION OR NUNBER_25697

TANK OPERATION __LACT MODE DURING TEST__WORKING
TANK_PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1950 MANUFACTURER __SIIPERIOR.

COLOR OF WALL _LT. GRAY  COLOR OF ROQF __ WHITE PAINT CONDITION _GOOQD

INSULATION _NO__ THICKNESSN AT: WALL COATING _EROXY _ ROOF COATING _ERQXY
STRAIGHT WALL HEIGHT _16 ft._Q in. OIAMETER_29.ft.__Q.in. CONSTRUCTION TYPE BOLTED
CAPACITY___2000 bbis.  ROOF SLOPE __1 in./tt.  INTERNAL HEATER TYPE __N/A

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITIQN __HYDROCARBONS —
PRESSURE ROOF VENT NORMAL SETTING3.3 in. H,0  YACUUM ROOF YENT NORMAL SETTING N/A in. H,0

PROCESS SCHEMATIC DURING TEST
r——--"' GAS TO WET GAS GATHERING ST1STLMS
FRoM el HEATER ™ = 7 AT le<3TART @ I0°
307,816 roINT | T ANA TANK 4 -
150°F 1. #9697 [ - s ‘
WATER TD 5KiM TANK — \
STOCK PARAMETERS
TYPE_CRUDE COMMON NAME LOWER MAIN ZONE 0IL FYELD HUNTINGTON BEACH
RVP__2.3. psia APl GRAYITY _21.1. 0
STOCK COMPOSITION (Moie Percent): €0y . 0.19 Ny 0.14
CH, 0.16 Cqtlg 0.12 °3“a 0,56 iCy 0.38 nc4___;.'02 iCg 0.80 nCq 0.79
Cg —L1:43 ¢y PLUS____24.41 DENSITY OF C; PLUS _0.9278 g/ce.
MOLECULAR WEIGHT OF C; PLUS 312 Ib/Ib-mole . APl GRAVITY OF €, PLYS—20.2 . °

GENERAL COMMENTS RELATED TO EMISS(ONS DURING TEST

The tank level varied from 4 feet to 10 feet as the LACT pump came on and went
off. This tank was normally on vapor recovery but was taken off 24 hours prior
to the test. Vapor flows are corrected to standard temperature. Hydrocarbon
emissions for each day were calculated from the following bag samples: 5/7
(1529 bag); 5/8 (1305 bag); 5/9 (avg. of 1340, 1500 bags); 5/10 (0815 bags).

*FWKO: Free Water Knock-out
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PABE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL

ONNER ATLANTIC RICHFIELD CO. OPERATOR __ATLANTIC RICHFIELD CO,
LOCATION __OJAL TANK IDENTIFICATION OR NUMBER_C 1003

TANK OPERATION __WASH MODE DURING TEST_STANDING STORAGE

TANK PHYSICAL PARAMETERS
YEAR OF CONSTRUCT)ON NA MANUFACTURER __NA__

COLOR OF WALLALUMINUM(SPECXOLER OF ROOF ALUMINUM(SPEC) PAINT CONDITION —_GOQD

INSULATION NQNE___ THICKNESS_O._in, WALL COATING _NONE  RGOF COATING NONE

STRALGHT WALL HEIGHT 16 ft.__Q in. ODIAMETER_2L_ft.___7 in, CONSTRUCTION TYPE BOLTED
CAPACITY__ 1000 bbls.  ROOF SLOPE _.02 _in,/ft.  INTERNAL HEATER TYPE NONE

YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSURE ROOF YENT NORMAL SETTINE__2 .in. Ho0  VACUUM ROOF VENT NORMAL SETTING NA in. H,0

PROCESS SCHEMATIC DURING TEST

NA

STOCK PARAMETERS

TYPE___CRUDE COMMON NAME _UPPER OJAI OtL FIELD__UPPER OJAT

Ryp__ 1.8 psia AP GRAVITY _22.2  °

STOCK COMPOSITION (Mole Percent): €O, .14 Ny =12
CHy _.03  CoHg .05  CoMg_ .43 i€, .29 _ n;_1.20 iCs. 1.10 nCg 1.10
Cg _2-28 ¢y pLus__93.17 DENSITY OF Cy PLUS 9271 g/cc,
MOLECULAR WEIGHT OF C; PLUS 304 Ib/Ib-mole  API GRAVITY OF €, PLUS21.00 20

GENERAL COMMKENTS RELATED TO EMISSIONS OQURING TEST

No flow was monitored either into or out of the tank while the tank was in the
standing mode. Leaks in the vapor system were suspected but none could be
detected; and if leaks did occur, they were of very small magnitude. The tank
was not sufficiently warm to warrant usage of the vapor condensate system.
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PABE 1 OF 2

WOGA F)XED-ROQF TANK EMISSION TEST SUMMARY

GRNERAL

OWNER ATLANTIC RICHFIELD CO, OPERATOR ATLANTIC RICHFIELD CG,
LOCATION __CARSON TANK IDENTIFICATION QR NUMBER__R-26

TANK QPERATION CONILNUOUS MGDE QURING TEST__WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCT 10N _LINKNOWN MANUFACTURER LK N (RN,

COLOR OF WALL WHITE COLOR OF ROOF __ WHITE _ PAINT CONDITION __GOQD

INSULATION _NONE _THICKNESS—__in. WALL COATING _ NORE ROOF COATING _NONE
STRATGHT WALL REIGHT _481t._ O in. DIAMETERL20 ft._O .in. CONSTRUCTION TYPE_WELDED
CAPACITY 96,690  uhls. ROOF SLBPE_N/A _in./ft.  INTERNAL HEATER TYPE _NO

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __NO

PRESSURE ROOF YENT NORMAL SETTING N/Ain. H,0  YACUUM ROGF VENT NORMAL SETTINGN/A in. Hy0

PROCESS SCHEMATIC DURING TEST
CRUDE _¢ 120°F _ TANH SAMPLING |
TOWER (e TLMLL f%—-——-—i #CE POINT
L_ ) FUMP
TOCK_PARAMETERS
TYPE_DISTILLATE COMMON NAME ___JET FUEL FLASH POINT 125 °F
REFLUX METHOD GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST
PRESSURE, mmHg  TEMP. %C
140 1058 There was a net decrease in the liquid level
00 g of Tank R-26 during each of the testing days.
2 153 No positive vapor flow was measured during
300 151 the testing and both the continuous OVA
400 161 analyzer and the samples analyzed on the gas
‘ chromatograph indicated ambient hydrocarbon
600 181 concentrations. '

151 191
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PAGE 1 OF

WOGA FIXED-RQOF TANK EMISSION TEST SUMMARY

GENERAL o=

a;;;;_- ATLANTIC RICHFIELD COC. OPERATOR _ATLANTIC RICHFTELD CO.
LOCATION _CARSON TANK IDENTIFICATION DR NUMBER__R-49

TANK OPERATION _CONTINUOUS MOOE OURING TEST__STANDING STORAGE
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION __NA NANUFACTURER NA

COLOR OF WALL ALUMINIM(DTF)COLOR OF ROQF _BLACK PAINT CONDITION _GOOD

INSULATION _YES __ THICKNESS_2_in. WALL COATING _NONE ROOF COATING _TAR PAPER
STRALGHT WALL HEIGHT _401t._O_ in. DIAMETER_L35ft.__O in, CONSTRUCTION TYPE N/&
CAPACITY_ 101,000 bhis. ROOF SLOPE___O__in./ft.  INTERNAL HEATER TYPE _STEAM

YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSURE ROOF VENT NORMAL SETTINGNA in. Wy0  VACUUM ROOF YENT NORMAL SETTING NA_in. ;0

PROCESS SCHEMATIC DURING TEST

N

STOCX PARAMETERS

TYPE_ DISTILLATE COMMON NANE ____FUEL OIL FLASH POINT__Nza  OF
REFLUX METHOO GENERAL COMMENTS RELATED TO EMISS{ONS DURING TEST
PRESSURE. mmHg  TEMP. °C
100 178 The low sulfur fuel oil was continuously
200 205 circulated through a fuel system and heat ex-
_— changer which maintained the stock temperature
300 223 at 150°F. The vapor condensate system was

not utilized during this test.
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PAGE 1 OF
WOGA FIXED~ROOF TANK EMISSION TEST SUMMARY
GENERAL
OWNER  ATLANTIC RICHFIELD CO. OPERATOR __ATLANTIC RICHFIELD CO.
LOCATION ___ SOLADINO FEE TANK LDENTIFICATION OR NUMBER_ NONE
TANN QPERATION __BATCH MODE OURING TEST_STANDING STORAGE .
TANK PHYSICAL PARAMETERS
YEAR OF CONSTRUCTION NA MANUFACTURER NA
COLOR OF WALL ___LT. GRAY  £QLOR OF ROOF _LT. GRAY PAINT CONOITION _GOOD

INSULATION _YES__  THICKNESSL.S in. WALL COATING NONE __ ROOF COATING . NONE
STRAIGHT WALL HEIGHT 16 _ft.__ O in. DIAMETER_30 ft._O _in. CONSTRUCTION TYPEBOLTED
CAPACITY_2,000  bhis. ROOF SLOPE_ .75 _in./ft.  INTERNAL HEATER TYPE STEAM

VAPOR RECOVERY SYSTEN NAXKE UP GAS COMPOSITIQN __HYDROCARBONS

PRESSURE ROOF VENT NORMAL SETTING_ 2 in. Hy  YACUUM ROOF VENT NORMAL SETTING NA in. H,0

PROCESS SCHEMATIC OURING TEST

NAA

STOCK PARAMETERS

Type___CRUDE COMMON NANE __CASMALIA HEAVY 0IL FIELD __CASMALTA

RYP___O.8 psia APL GRAVITY ___12.5 O

STOCK CONPOSITION (Mcle Percent): (O .29 N, .14
[:H4 .06 CZHB .04 caua .03 iCy .01 nc‘ .91 il:5 NIL nc5 NIL
Cg NIL ¢, pLus___99.42 DENSITY OF C; PLUS ___.9816 g/cc.
MOLECULAR WEIGHT OF Cy PLUS 427 Ib/tb-mote AP GRAVITY OF Gy PLUS—12.5°

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

All positive flow data were corrected to standard temperature. All of the
grab samples were averaged to estimate the concentration during the period of
positive flow. Vapor recovery system disconnected prior to test.
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. PAGE 1V OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER BEREN CORP. QPERATOR BEREN CORP.
LOCATION _COMPTON TANK IDEHTI“CATIUH OR NUMBER___1336
TANK OPERATION __BATCH MODE OQURING TEST STANDING STORAGE

TANK PHYSICAL PARAMETERS ‘
YEAR OF CONSTRUCTION 1949 MANUFACTURER ___CONSOLIDATED TANK COQ,

COLOR OF WALL ALUMINUM(DIF) COLOR OF ROOFALUMINUM(DIE) PAINT CONOITION PQOR
INSULATION _NONE THICKNESS_Q__in. WALL COATING __NONE. ____ ROOF COATING _NONE
STRAIGHT WALL HEIGHT_16 ft._Q in. DIAMETERZL _ft.__1_in. CONSTRUCTION TYPENJA
CAPACITY__1,000 bbis.  ROOF SLOPE 0 in./ft.  INTERNAL HEATER TYPE NONE

VAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSﬁRE ROOF VENT NORMAL SETTING 3.5 in. Ho0  VACUUM ROGF VENT NORMAL SETTING 0.7 in. Ho0

PROCESS SCHEMATIC OURING TEST

A/A

STOCK PARAMETERS

TYPE___CRUDE COMMON NAME LOWER 2 INS, giL FIELD ROSECRANS

RYP___ 1.3 psia APt GRAVITY 35,4 °

STOCX COMPOSITION (Mole Percent): €0, .01 N, .10
CHy _NIL __ CoHg NIL __ CoHy_-08 iCgoell _nC,_.59 _ iCg_ 76 0 1.11
Cg 63 €y PLUS _26.61 DENSITY OF C; PLUS 8527 — g/ce.

- WOLECULAR WEIGHT OF Cy PLUS 199 Ib/Ib-mole  API GRAVITY OF €, PLUS_34.3 O

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

Due to electrical power and weather problems, only two full days of valid data
are available, March 25 and 26, out of a total of ten testing days. On those
two days, no flow was observed either into or out of the tank.
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PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL -
OWNER CHAMPLIN OI], ' OPERATOR CHAMPLIN OIL
LOCATION WILMINGTON TANK IDENTIFICATION OR NUMBER_2Q3QD
TANK OPERATION _WASH (Dehydration) MODE DURING TEST _WORKING
TANK PHYSICAL PARAMETERS
YEAR OF CONSTRUCTION _N/A MANUFACTURER N/A
‘ ALUMINUM
COLOR OF WALL _DARK GRAY ¢OLOR OF ROOF (RIEFIISE) PAINT CONDITION _ROOR
EPOXY -
INSULATION __NO____ THICKNESS_—_in. WALL COATING 20.MILs. _ROOF COATING _NONE

STRAIGHT WALL HEIGHT _16_ft.__ O in. DIAMETER3O _ft.__O in. CONSTRUCTION TYPE BOLTED
CAPACITY_2000 bbis. ROOF SLOPE N/A _in./ft.  INTERNAL HEATER TYPE N/A

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSIT{ON __HYDROCARBONS

PRESSURE ROOF VENT NOAMAL SETTINGL.Z3in. H,0  VACUUM ROOF YENT NORMAL SETTING Q.1 in. Hy0

PROCESS SCHEMATIC DURING TEST

~AUD WASH ] 5#;’”” ! SURGE!
e NEED e I mm] L] L

- FREE WATER

JJ’
UNOCKOUT . SHIPPING (IJES - 04 T
é ,'V): AT
I PUMP __~
STOCK PARAMETERS
TYPE__CRUDE COMMON NAME ___ N/A DIL FIELD _WILMINGTON FIELD
RVP_N/A psia API GRAYITY 20 O
STOCK CONPOSITION (Mole Percent): 00, __0.38 Ny _1.89
tH, 0.22 CMg 0-15 Gy 0.86 ¢, 0.42 nc, 1._40 i6g.0:91 nCg 1:04
Cg 728 ¢ Pus__91.45 DENSITY OF ¢; pLus __0.9369 g/cc.
MOLECULAR WEIGHT OF Cy PLUS 317 1b/lb-mole  APL GRAVITY OF Cy pLys_79.4 0

GENERAL COMMENTS RELATED TO EMJSSIONS DURING TEST On 3/16 .70 inches of rain fell.

The approximate flow rate through the tank was 2200 bbl/day. There was no
measurable vapor flow during the two complete 24-hour testing days and tank
pressures were consistently in the ramnge of 0-0.3 in. H,0. Minor leaks were
suspected but none were detected.




0 0 0 0 FA A £0T1 Sy 09 9T 007¢ | ONZZ | DORZ onoq 9T/¢
] 4] 0 0 t6¢ {071 6t ta9 9°'T 007¢ | 00Z¢ | 00O%C 0000 ST/€
w101 vy | uwooe ] avaon | wnxew) 1viod o | mm | xem [ ¢ | om0 | NI | oN3 | awvis

1 °NOLLYTOSNI

(Aep/sal) N 1n0 4¥0s : (d0) sy | 10 31v0

SNOISSIN 161 zuuw“ "4l HIAY 014 L

NOSUYIOUOAH 1oLl & ghh ‘N0 $¥9 INI 18Ny o

"0%H u1 —TE NANDYA 0N U1 —gg=3UNSSIE4  CONILLIS IATVA AVA INO AYVKKNS 1531

78°¢t 297467 0 0 0 0 ooo.. 911" |96 [0O0S T|OON T | 88F ¢ NH% 4 ST19°/] Z99°¢ GTRO 1/t

9z " 0% 007" L 0 0 0 LOOTI6TT T]EEZ 266G |RRE™ E%8” CTL T 99€°T 9¢%" | 186G " 7011 9T/¢

gECh 6212 0 (850 (€0t~ | 08¢ |797 [9TT T|9ra T|22e T[22¢ 2| ent°q 29 Y 1571 eva 2| 002t |1/t

TN 0782 O T T o[FeT (886 [7EE ¢ [T T|RIL €] 05T [ <i6°d 708" 1 RET'E| 0090 | ST/€
g ey Otc 9l o] 0 0 OISET [ORYT (80U T|9ROTTI2H 2 7L07Y tso” .mﬂ.._”. 9i%'1 0N8T Favss
SIOU-GI/AT L qypor [LErg | Ty [ UG | mig | 8y | 83 | Ly [ 9 [Sa | Yo ta |l | g

ITEIEL] ML 3Lv0
4¥1N23108 dolt ® (se3 £1)/91p-01) NOILYHINIINOD $1103dS NDGYYIOUOAH

NOBYYI0BOAH

d 0£07 NITdAvHO NOVLVII41LNIO] MNNYL

SISATYNY 31dRVS 8YHD HO4VA NNVL

Z 40 Z 39Vd

AYYHANS 1S31 NOISSINI NNVL 4004-03X14 VOOM




PABE 1 OF

WOGA FIXED-RQQF TANK EMISSION TEST SUMMARY

GENERAL -

OWNER __ CHEVRON OPERATOR CHEVRON

LOCATION _EL SEGUNDO TANK IDENTIFICATION OR NUMBER 281

TANK OPERATION CONTINUOUS MODE OURING TEST__STANDING STORAGE
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1911 MANUFACTURER ___STANDARD OIL

COLOR OF WALL ALUMINUM(DIF)Caig0R OF ROOF __BLACK PAINT CONDITION _EQOR
INSULATION __YES  THICANESS.L1.5in. WALL COATING _NONE __ROOF cOATiNG _NONE

STRAIGHT WALL HEIGHT _28.ft._8 in. DIAMETERQS_ft._6_in. CONSTRUCTION TYPE_N/A
CAPACITY_ 33,944 hhls. ROOF SLOPE__O__ in./ft.  INTERNAL HEATER TYPE _ STEAM

YAPOR RECOVERY SYSTEN MAKE UP GAS COMPOSITIQN __ NONE

PRESSURE ROOF VENT NORMAL SETTING_L__in. H,0  YACUUM ROOF VENT NORMAL SETTING _L1_in. H,0

PROCESS SCHEMATIC OURING TEST

N/A
STOCK PARAMETERS
TYPE__ FUEL OII, COMMON NAME _BUNKER C FUEL QTL FLASH POINT _UNKNOWN _0p
REFLUX METHOD GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

PRESSURE, mmHg TEMP. OC o Data on March 16 was lost due to a leak

" 100 137 discovered in the tank. The tank began
—_—_— —_— to withdraw stock on the. 18th, leaving

200 166 only one full day's data (March 17)

300 185 available for this tank. The tank con-
—_— —— tained Bunker C fuel oll (flash peoint =
400 196 1779F) which resulted in very low con-
500 205 centrations of hydrocarbons. Positive

—_— flows from the tank were corrected to
600 215 standard temperature. Reflux values
ranged from 100 mm HG @ 137°C to 600 Hg
@ 2159C.

A ————
e ———

|
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PAGE 1 OF 2

WOGA FIXED-ROGF TANK EMISSION TEST SUMMARY

SENERAL :
(IWNER _ CHEVRON OPERATOR __CHEVRON

Location _EL SEGUNDO TANK |DENTIFICATION OR NUMBER.490

TANK GPEHITIQH BATCH NOBE DURING TEST _WORKING AND STANDING STORAGE
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION__124% MANUFACTURER __ UNKNOWN

COLOR OF WALL _PEACH COLOR OF RCOF PEACH PAINT CONDITION __GOGD.

INSULATION _NONE____THICKNESS =—=_in. WALL COATING NONE ___ ROOF COATING _NONE
STRAIGHT WALL HEIGHT 38 ft._3 in. DIAMETER120 ft._ O in. CONSTRUCTION TYPE _WELDED
CAPACITY 75,238  .bbls.  ROOF SLOPE O.75 in./ft.  INTERNAL HEATER TYPE NONE

YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION __NONE

PRESSURE ROOF VENT NORMAL SETTING1-O in. H,0  YACUUM ROOF VENT NORMAL SETTING 1-Q.in. Hq0

PROCESS SCHEMATIC DURING TEST .
, i
: i 1 l :’ ] AMELNE 00T
- L | TANK T
HYDROFINER ————g | ', 490 |
. IMANIFOLD
pUMP =TT
FLIMF
STOCK PARAMETERS
TYPE__DISTILLATE COMMON NAME DIESEL FLASH POINT 173 °F
REFLUX METHCD GENERAL COMMENTS RELATED TO EMiSSIONS DURING TEST
op The tank was filling at an average rate of 6400
PRESSURE, mmig, ~ TEMP, cfh (or 27,430 bbl/day) based on gaugings from
100 29 1600 hours on 3/12/77 to 1300 hours on 3/13/77.

The fluid level in the tank was then maintained
200 163 at a constant level for the duration of the
300 179 test. On 3/12/77, it was observed that the 2-
400 195 foot diameter VAREC relief valve was opening at
pressures slightly greater than 1 inch H20. This
was due to lack of sufficient weight -being placed
on the large pallet area of the valve. The most
representative values for working loss volumes,
then, are the measured filling rates for 3/12/77.
Total hydrocarbon emission rates for this day
were computed from the £illing rate volumes and
maximum daily concentrations,

-1




19S QC61R U0 paseq pPaleTnNI{ED xx 32 0618 rpwWnOoA paleTnoTed mwum OOM.OM raunjop A3

U U [#] 0 0 0 A Uk ov L9 'R 0 0 oovg | o000 | £ T/E
5986 IT7 697 | 828 % OL618 £6€ T3 g7 T 0 | 0£9%1 00%7 | 0000 | 2T/¢
1101 Yy | CWROXYm| wvion | ceHoxwm{ vios o | nm | oxew | Cap ING | NI ON3 | Lwvis

1 ‘NOLLYIDSN S

(Kep/sqy) NI 1n0 ¥¥108 . 0 (s199) Ilva
., SNOISSIN] . 11101 guuwm “dm1 h”ﬂuuuﬂ ey ML

NOBHYIDHOAH Joll ® g1} WO $VD IN3 9Ny eInoI

0%H u1 JTT RANIVA 0CH U1 TET0 JUNSSINE  CONILLIS IATYA AVA IND AYVRANS 1531
1S 16 7490 RT0° | €20~ Geo'| €wo'| w0 sz st | 6S0T ) €407 290° | gZ0n* | ZOn® | zon-® 00£72 £1/€

Z7 701 Zi11 680 | €50° | 9L0°| LT | ¢&i| L0z | L9T°| SO | €A0°| %/07 | 0707 | T00" | Sno° 0011 [gt1/¢

68°76 7690 v 07 7L07 t70 | 10| CZ0° | T€1° ] oit | P90 | L0 ASD" | %¢0° | 700" | TOO°® nogon Z1/¢
100-41/41 1¥101 Ll 1 Ty | 1y Dlg | B9 89 Ly ) Gy ¥q £y ) Iy

12130 I 31¥0
4vInII10m JotL ® (se3 p11/ip_01) NOILYHINIINDD $3193dS NOBYYIOMOAH
NOSUYIOHTAH

0AY%# NOYAHHO NOTLV¥II411NIOT MNNVL SISATYNY 374KYS avHd YOdVA NV

AUVHANS 1S31 NOISSINI XNNVL 4004-03X14 VYIOM

Z 40 2 39vd




VOIDED TEST PAGE 1 OF 2

WOGA FIXEB-~ROOF TANK EMISSION TEST SUMMARY

OWNER ___CHEVRON ‘ OPERATOR __CHEVRON
LOCATION _LA MIRADA . TANK [DENTIFICATION OR NUMBER__ 439
TANK OPERATION _BATCH MODE DURING TEST_WORKING

TANK PHYSICAL PARAMETERS
YEAR OF CBHSTRUBTIUH 1922 : IINUFAGTURER_UEKHQHN
ALUMINUM

COLOR OF WALL SPECULAR . COLOR OF RUUF_SBEEHLAB_______PAIHT CONDITION J/A
INSULarlun._HQEE___Tchnnsss =_in. WALL COATING —_N/A ___ _ROOF COATING N/A

STRAIGHT WALL HEIBHT _32 ft._5_in. DIAMETER_9Q ft.__O .in. CONSTRUCTION TYPE RIVETED _
CAPACITY_35.844  bbis.  ROOF SLOPE in./ft.  INTERNAL HEATER TYPE NONE.

VAPOR RECOVERY SYSTEM MAXKE UP GAS COMPOSITION __NONE

PRESSURE ROCF YENT NORMAL SETTINGN/A in. H,0  YACUUM ROOF VENT NORMAL SETTING M/Ain. Hy0

PROCESS SCHEMATIC DURING TEST

—
TANK

o O L e S

STOCK PARAMETERS

TYpe_CRUDE COMMON NAME HUNTINGION BEACH gtL FIELD _HUNTINGTON BEACH

RYP. - psia API GRAYITY 0

STOCK CONPOSITION (Mole Percent): £g, Ny
CH, CoHg C4Hg iy ___nCy iCg nCg
Cg C; PLUS DENSITY OF §; PLUS - g/cc.
MOLECULAR WEIGHT OF C; PLUS Ib/ib-mole  API GRAVITY OF G, PLUS— @

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

All flow data corrected to standard temperature. Grab samples with highest
amount of total hydrocarbons for each day used in emission calculatiomns.
Liquid sample may not be representative of sampling period; therefore, data
are not presented. '
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PAGE 1 0F 2

WOGA F1XED-ROOF TANK EMISSION TEST SUMMARY

OWNER ___CHEVRON USA INC. OPERATOR _CHEVRON USA INC.
LOCATIOR __LAKEWOOD TANK [DENTIFICATION OR NUMBER 817 Test #1
TANK QPERATION __BATCH MODE OURING TEST__STANDING STORAGE

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION__1923 MANUFACTURER __RUNES BROTHERS
COLOR OF WALL MED, GRAY COLOR OF ROOF MED. GRAY  PAINT CONDITION _GOOD/POOR
INSULATION _NONE  THICKNESS_Q _in. WALL COATING NONE _____ROOF COATING NONT" TETED]
STRA{GHT WALL HEIGHT _40 ft._Q _in. OIAMETER 120 ft._0_in. CONSTRUCTION TYPE.LIELDED_
CAPACITY_79,200  bbis. ROOF SLOPE in./tt.  INTERNAL HEATER TYPE NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __NONE

PRESSURE ROOF VENT NORMAL SETTING_NA in. H,0  YACUUM RGOF YENT NORMAL SETTING NA__in. H,0

A

PROCESS SCHEMATIC DURING TEST

STOCK PARAMETERS

TYPE_CRIIDE COMMON NAME __SEAI, REACH 0IL FIELO _BELMONT

RVP_3.4 psia AP GRAVITY ____ 24.40

STOCK COMPOSITION (Mole Parcent): ¢0, .03 Ny .03
CH, .08 C,Hg .14 ca"a 1.12 iCy .61 nt, 1.96 icﬁ 1.24 nCs 1.44
Cg 2:95 ¢y Pus ___ 90-40 DENSITY OF Cy PLUS -3123 g/ce.
MOLECULAR WEIGHT OF Cy PLUS 297 {b/Ib-mole  AP! GRAVITY OF ¢y PLUS23.5 O

GENERAL COMMENTS RELATED T0 EMiSSIONS DURING TEST

Flow data corrected to standard temperature. Grab samples with the highest
concentrations on each day were used to calculate hydrocarbon emissions.

Liquid sample may not be representative of test period This tank retested
May 12-16, 1977.
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PAGE 1 OF

WOGA F|XED-ROOF TANK EMISSION TEST SUMMARY

GENERAL .

OWNER CHEVRON USA INC. ' OPERATOR CHEVRON USA INC.

LOCATION _LAKEWOOD TANK IDENTIFICATION OR NUMBERSLZ Test #2

TANK OPERATION ___BATCH MODE DURING TEST__STANDING STORAGE

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1923 MANUFACTURER __RINES BROTHERS

COLOR OF WALL _MED. GRAY (QLOR OF ROOF MED. GRAY PAINT CONDITION GOOD/POOR
INSULATION _NONE _ THICKNESS__O in. WALL COATING _NONE __ ROOF COATING NONE

IVETED/
STRAIGHT WALL HEIGHT 40 ft.__0 in. DI!AMETER _120ft._0Q . in. CONSTRUCTION TYPELELDED

CAPACITY_79,200  bbis. ROOF SLOPE.Z5____in./ft.  INTERNAL HEATER TYPE NONE
YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION _NONE
PRESSURE ROOF YENT XORMAL SETTING NA in. H,0  VACUUM ROOF YENT NORMAL SETTING NA_in, Hy0

,\%

PROCESS SCHEMATIC DURING TEST

STOCK PARAMETERS

TYPE___CRUDE COMMON NAME _SEAL BEACH 0IL FIELD BELMONT

RYP__1.2 psia APL GRAYITY 23,7  °

STOCK COMPOSITION (Mole Percent): 0, .06 N, .09
CH, .18 C,Hg .26 caua 1.84 iCy .91 nC, 2.77 ics_;.ss nCg 1.75
Cg 2,41 C; PLUS _8A.15 DENSITY OF G, PLUS (8044 _ g/cc.
MOLECULAR WEIGHT OF C; PLUS 312  ib/ib-mole . AP1 GRAYITY OF Cp PLus_26.5 O

GENERAL COMMENTS RELATED TO EMISSSONS DURING TEST

Flow data for this test were corrected for temperature. Grab sample
't'aken 5/13, 1300 was used to calculate hydrocarbon emissions.
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PARE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER_ CHEVRON USA, INC. : QPERATOR __ CHEVRON
LOCATION _LAKEWOOD, CA. TANK IDENTIFICATION OR NUMBER 821 TEST #1
TANK QPERAT!ON _CONTINUOUS MODE DURING TEST____WORKING

TANK PHYSICAL PARAMETERS
YEAR OF CONSTRUCTLON 19213 MANUFACTURER_LACY MFG. CO. {1 A}

COLOR OF WALL _MED. GRAY _ cOLOR OF ROOF _MED. GRAY _ PAINT CONDITION GOOD
INSULATION _NONE ___THICKNESS——_in. WALL COATING NONE __ROOF COATING _NONE
STRAIGHT WALL HEIGHT_36 ft.__ O in. DIANETER_1L1Zft.__Q.in. CONSTRUCTION TYPE __RIVETED
CAPACITY_63,200  bhfs. ROOF SLOPEL'=3" in./ft.  INTERNAL HEATER TYPE NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOS!ITION __ NONE

PRESSURE ROOF VENT NURMAL SETTING_——_in. H,0  YACUUN ROOF VENT NORMAL SETTING ==_in. Ho0

PROCESS SCHEMAT!C DURING TEST

A

STOCK PARAMETERS

TYPE_CRUDE COMMON NAME __SEAL BFACH . OfL FIELD BELMONI

RYP__4.5 psia APl GRAYITY __25.8 O

STOCK COMPOSITION (Mcle Percent): ) 0.2 Np 035
Cy 07 CoMg 13 Mg 1:19 _iC, .67 _ nC,_2.20 s 1.31 nf;1.53
¢ _1:93 ¢ PLUs__90.90 DENSITY OF C; PLUS __.8996 g/t
MOLECULAR WEIGHT OF ¢ PLUS 270 lb/Ib-nole  API GRAYITY OF C, PLUs_23.6 9

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

The emissions were calculated by averaging the grab samples collected during
each exhaust cycle. Vapor flows are corrected to standard temperature. Liquid
sample may not be representative of stock during test. This tank retested
during May 12 through 16.
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PASE 1 OF 2

WOGA FIXED~RQQF TANK EMISSION TEST SUMMARY

GENERAL -

OWNER __ CHEVRON, USA, INC, ~_ OPERATOR _CHEVRON

LOCATION __LAKEWOOD, CA. - TANK IDENTIFICATION OR NUNBER_821 TEST #2
TANK OPERATION _CONTINUOUS NODE DURING TEST_ _STANDING STORAGE

TANK PHYSICAL PARAMETERS _
YEAR OF CONSTRUCT!ON 1923 MANUFACTURER __LACY MFG. CO. (1A}

COLOR OF WALL MED. GRAY _ COLOR GF ROOF MED. GRAY _ _ PAINT CONO{TION GQOD
INSULATION NONE_ _ THICKNESS__—.in. WALL COATING NONE _ __ ROOF COATING _NONE
STRAIGHT WALL HEIGHT .36 _ft.__O in. DIAMETERLL7 ft. O _in, CONSTRUCTION TYPE RLVETED ‘
CAPACITY_ 63,200  thls. ROOF SLOPEL'-3__in./ft.  INTERNAL HEATER TYPE NONE

YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSURE ROOF VENT NORMAL SETTING _——_in. H,0  VACUUM ROOF YENT NORMAL SETTING ==.in. H,0

PROCESS SCHEMATIC DURING TEST

STOCK PARAMETERS

TYpe__CRUDE COMMON NAME __SEAL BEACH 0IL FiELD _BELMONT

RYP__5.3 psia APY GRAVITY _23.4 _ °

STOCK COMPOSITION (Moie Percent): €Oy -0 Ny — 209
CH, .18 czﬂa .26 caua 1.84 ity .91 nC, 2.77 ics__;.Ss nl:5 1.75
tg —2:41 ¢, pos 8810 DENSITY OF Cy PLUS 8944 g/ce.
MOLECULKR WEIGHT OF Cy PLUS 312 Ib/ib-note APl GRAVITY OF C; PLUS—26.5 0

GENEAAL COMMENTS RELATED TG EMISSIONS DURING TEST

During May 12 through May 16, the tank was withdrawing stock and no flows were
observed for the latter portion of the last day of withdrawal. Only that por-
tion of the test that the tank was at static storage May 17, 18, 19, was used
to estimate standing storage emlssions. All flow data were corrected for tem-
perature. Grab samples with the highest concentrations were used to calculate
emissions, ‘
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PARE 1 OF 2

WOGA FIXED-RGOF TANK EMISS!ON TEST SUMMARY

GENERAL

OWNER CHEVRON OPERATOR __CHEVRON

LOcATION _EL_SEGUNDO TANK [DENTIFICATION OR NUMBER_2407

TANK OPERATION _CONTINUQUS MODE DURING TEST__STANDING STOBAGE
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION __1911 MANUFACTURER _STANDARD OIL

COLOR OF WALL _PEACH COLOR OF ROOF ___BEACH PAINT CONDITION _GOOD
INSULATION _NONE ___ THICKNESS_O_in. WALL COATING _NONE ___ ROOF COATING NONE

STRAIGHT WALL HEIGHT 30_ft.__ 5 in. DIAMETERLLA ft.___6 in. CONSTRUCTION TYPE RIVETED
CAPACITY_54,120  hnfs. ROOF SLOPE_1.0 in./ft.  INTERNAL HEATER TYPE __NONE

VAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION NONE

PRESSURE ROOF VENT NORMAL SETTING_L_ in. H,0  YACUUM ROQF VENT NORMAL SETTING __L.in. H.0

PROCESS SCHEMATIC DURING TEST

A
STOCK PARAMETERS
TYPE___DISTILLATE CONMON NAME __JET COMPONENT FLASH POINT 135 OF
REFLUX METHOD GENERAL GOMMENTS RELATED TO ENISSIONS DURING TEST
PRESSURE, mmHg  TENP. I¢C
Power generators provided failed to
100 113

produce adequate power throughout the test.
200 138 However, grab samples were taken periodically
when the power was avallable although concen-

.300 153 trations were very low.
400 168
600 184

756 195
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PAGE 1 OF 2

WOGA FIXED-ROGF TANK EMISSION TEST SUMMARY

OWNER ____CHEVRON USA_INC, ' OPERATOR ___CHEVRON USA INC,

LOCATIQN __ TOMPKINS LEASE TANK IDENTIFICATION OR NUMBER_.23302

TANR OPERATION ___ BATCH MODE OURING TEST__STANDING STORAGE

TANK PHYSICAL PARAMETERS |

YEAR OF CONSTRUCTION 1965 MANUFACTURER _TRICO SIPFRTOR

COLOR OF WALL ALUMINUM(DIF) COLOR OF ROOF ._RED PAINT CONDTION —POOR
(NSULATION XES __ THICKNESS_N/Ain. WALL COATING _NONE ___ ROOF COATING NONE

STRAIGHT WALL MEIGHT _16 ft._1_in. DIAMETER 22 ft. 8.0 1in. CONSTRUCTION TYPE BOLTED
CAPACITY__1985 bbls. ROOF SLOPE__ .50 in./tt.  INTERMAL HEATER TYPE _STEAM
YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __NONE

PRESSURE ROOF VENT NORMAL SETTING L in. H,0  YACUUM ROOF VENT NORMAL SETTING _L.in. H,0

A

PROCESS SCHEMATIC DURING TEST

STOCK PARAMETERS

TYPE__CRUDE COMMON NAME _SANTA MARIA VALLEY 011 FIELD _CASMALIA

avp_0.1 @ 70°F psia API GRAVITY 11.0 0

STOCK COMPOSITION (Mole Percent): to, .30 Ny 07
CH, _.15 CoMg 202 CqHg_ 0L iC; .01 o€, 0L iCg NIL NCgIL
tg NIL C; PLUS _92.43 DENSITY OF Cy PLUS _.9920 g/cc.
‘MOLECULAR WEIGHT OF C; PLUS _308 Ib/tb-mole  API GRAVITY OF Cp PLUS_11.0 0

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

All flow data were corrected for temperature. The highest measured grab sample
concentration for each day was used to estimate that day's emissions. The
internal steam heater was operating during the test. The vapor condensate
gsystem was not used during this test.
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VOIDED TEST PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL

OWNER __CHEVRON ' OPERATOR __CHEVRON

LOCATION __MORTENSEN LEASE TANK 1DENTIFICATION OR NUNBER_25699

TANK OPERATION __CONTINUQUS NOOE DURING TEST HORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1965 MANUFACTURER ___ TRICO SUPERIOR
ALUMINUM

coLor oF waL PLAENEM  COLOR OF ROOF GIZEUSEY  PAINT CONDITION

INSULATION _NONE _THICKNESS_—=.in. WALL COATING NONE_._____ROOF COATING _LONE
STRAIGHT WALL MEIGHT 16 ft.__ 1 in, DIAMETER 29 ft. 8 1/3n. CONSTRUCTION TYPE_BOLIED
CAPACITY_2,000  bhis. ROOF SLOPE__1/2 in./ft.  INTERNAL HEATER TYPE STEAM
YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __NONE

PRESSURE ROOF VENT NORMAL SETTING_L _in. Hy,0  YACUUM ROOF VENT NCRMAL SETTING L in. H,0

PROCESS SCHEMATIC DURING TEST
. - |
SAMPLING
C{a TANKA | TO SHIPPING
. CHhhS9 ;
F
STOCK PARAMETERS
TYPE.CRUDE COMMON NAME _SANTA MARTIA VALLEY _ QIL FIELD _BRADLEY CANYON |
RVP, peia AP) GRAYITY ¢
STOCK COMPOSITION (Moia Psrcent):. €9, N,
CH‘ c:Ha ca“a ic!' IIC4 |C5 ncs
Cg— 0 PLUS —.  DENSITY OF Cy PLUS g/ce.
MOLECULAR WEIGHT OF l‘q PLUS th/Ih-mole APl GRAYITY OF c, PLOS_— .90

GEHEﬁIL COMMENTS RELATED TO EMISS1ONS DURING TEST

This test voided due to very high vapor temperatures at the sampling manifold
(240°F) which overloaded the condensation trap and buckled the vinyl hoses.
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PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL

OWNER __CONOCQ OIL CO, ' OPERATOR __CONOCQ

LocATION _KEMP LEASE TANK tDENTIFICATION OR NUMBER_5389

TANK OPERATION _BATCH SHIPPING MODE OURING TEST__WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1948 MANUFACTURER __UNKNOWN

COLOR OF WALL _BEIGE COLOR OF ROOF _BEIGE _PAINT CONDITION _GOOD

INSULATION YES THICKNESS_2_in. WALL COATING _N/A _ ROOF COATING N/A
STRAIGHT WALL HEIGHT _16 ft._ O in. DIAMETER 34 _ft._Q in. CONSTRUCTION TYPE _BOLTED __.
CAPACITY_2500 bbis. ROOF SLOPE____1_ in./ft.  INTERNAL HEATER TYPE STEAM

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _N/A
PRESSURE ROOF VENT NORMAL SETTINGN/Ain. H,0  YACUUM ROOF YENT NORMAL SETTING /A in, Hy0

PROCESS SCHEMAT!IC OURING TEST

f | WASH e TO TRUCK LOALING FACK
MNKE‘ TANK |
WELLHEADS E\‘ Sampiing For?

Steam Heater - Stock temp. 160-190°F

STOCK PARAMETERS

60% SANTA. MARIA CRUDE

. TYPE.CRUDE . COMMON NAME 40X GRUBR CRUDE _ __ OfL FIELD KEMP TFASE
RvP_ 0.1 psia APY GRAVITY 17,29
STOCK COMPOSITION (Mole Percent): €0, TRACE . Ny 0.24
tH, _0.09 (C,Hg 0.01 CiHg_0.03 iC,_ 0.0L nC, 0,05 iCs_0.02 nCs 0,03
tg —0-15_ ¢, prus _99.37 DENSITY OF C; PLus 09481 g/cc.
MOLECULAR WEIGHT OF C; PLUS 336 Ib/ib-mole APl GRAVITY OF C; PLUS— 17.62

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

This tank filled contipuously shipping once per month but not during this test.
This tank was connected to a new vapor recovery system which was not cperational
yet. It was blinded throughout the test, however. Vapor flows were corrected
to standard temperature. Data obtained on 4/19 were considered invalue due to
leaks in the condensate system,
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PAGE ! OF 2

WOGA F!XED-ROOF TANK EMISSION TEST SUMMARY

GENERAL i

OWNER___CONOCO. OIL CO. ' QPERATOR CONOCO

LOCATION _KEMP LEASE TANK 1DENTIFICATION OR NUMBER _NQNE

TANK OPERATION _WASH MODE DURING TEST_HORKING

TANK PHYS!CAL PARANETERS

YEAR OF CONSTRUCTION____1948 MANUF ACTURER __LUINKNOWN

COLOR OF WALL _BELGE SOLOR OF ROOF __BEIGE PAINT CONDITION GOOD

INSULATION _YES __ THICKNESS_2_in. WALL COATING _N/A  ROOF COATING N/A

STRAIGHT WALL HEIGHT _24 ft._ O in. OIAMETER _ZL ft.__ 6 in. CONSTRUCTION TYPE_N/A
CAPACITY_1500  hbis. ROOF SLOPE__NA in./ft.  INTERNAL HEATER TYPE _STEAM

YAPOR AECOYERY SYSTEM MAKE UP GAS COMPOS|TION _HYDROCARBONS

PRESSURE ROOF YENT NORMAL SETTINGNA__in. H,0  VACUUM ROOF VENT NORMAL SETTING _na in. H,0

PROCESS SCHEMATIC DURING TEST

X W s, JO TRUCK LOADIMG RACK

f__‘ ' 1 |\ TAN: L TANK

SAMPLING FONT —Sieam Heater — Stec iy Tam: 5070

STOCK PARAMETERS

60% SANTA MARIA VALLEY

TYPE__CRUDE COMMON NAME _407 GRIBE 0IL FIELD KEMP_LEASF

RYP___1.6 psia APL BRAVITY ___15.8 O

$TOCK COMPOSITION (Mole Parcent): 00y — 0.34 Ny 0.02
CHy __2.24 CHg 0,07 CiMg 0,14 iC, 0,06  nby 037 iCs 0.12  nC;0.10
Cg 0:-06 ¢, prys__ 36.70 DENSITY OF C; PLUS __0,9550 g/ce.
MOLECULAR WEIGHT OF Cp PLUS 356 tb/tb-mole  AP1 GRAVITY OF Cy PLUS—16.5 C

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

All flow data corrected to standard temperature, Tank disconnected from vapor
recovery system prior to testing. Grab samples with highest amount of total
hydrocarbons for each day used in emission calculations,
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PASE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER  EDGINGTON OIL C€O. : GPERATOR _ EDGINGTON OIL TEST #1

LOCATION __SIGNAL HILL TAKK IDENTIFICATION OR NUMBER_107

TANK QPERATION __BATCH MODE DURING TEST__STANDING STORAGE
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1954 MANUFACTURER _SOUTHWEST WELDING MFG, CO. ..
COLOR OF wALL WHLIE COLOR OF ROOF _MWHITE PAINT CONDITION _GOOD

INSULATION _NONE __ THICKNESS_——.in. WALL COATING NONE ____ROOF COATING _NONE
STRAIGHT WALL HEIGHT _48 ft.__O in, DIAMETER220 ft.__O in. CONSTRUCTION TYPE WELDED
CAPACITY 100,000 _ hhls. ROOF SLOPE_0.75 in./ft.  INTERNAL HEATER TYPE ___ NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _NONE _

PRESSURE ROOF YENT NORMAL SETTING3.47in. H,0  YACUUM ROOF VENT NORMAL SETTING .87 in. H,0

PROCESS SCHEMATIC OURING TEST

NA

STOCK PARAMETERS

1YPE__CRUDE CONMON NAME _WILMINGTON 0IL FIELOLONG BEACH OIL

RYP__15.1 psia  API SRAV(TY ____18.5° DEVELOPMENT

STOCK COMPOSITION (Mole Percent): €0, _ .10 Ng .80
CHy .16 CoMg _ 11 Cog .44 _iC, .33 nCy_ .82 iCs_.69 _ nl5 .68
Cg 2,05 C; PLUS __ 94,82 DENSITY OF C; PLUS 94,74 g/cc.
MOLECULAR WEIGHT OF Cp PLUS _ 312 \b/lh-mole APl GRAVITY OF Cy PLUS1Z.7 .0

GENERAL CONMENTS RELATED TO EMISSEONS DURING TEST

Single test day of data available (2/23/77). Raining during test. All flow
data corrected to standard temperature. The grab samples taken during the test
day were averaged to obtain a total hydrocarbon concentration for use in
emission calculations. Liquid sample may not be representative of liquid in
the tank during the test. This tank retested May 9-12, 1977.
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PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSICON TEST SUMMARY

SENERAL

OWNER EDGINGTON 0IL CO. OPERATOR EDGINGTON OIL

LOCATION __SIGNAL HILL, CA. TANK |DENTIFICATION OR NUMBER_107 TEST #2

TANK OPERATION _BATCH NODE OQURING TEST STANDING STORAGE
TANK PHYSICAL PARAMETERS .

YEAR OF CONSTRUCTION__1954 MANUFACTURER _SQUIHWEST WEIDING & MFG, CO.
COLOR OF WALL WHITE COLOR OF ROOF _WHITE PAINT CONDITION GOOD

INSULATION _NONE _ THICKNESS_=—in. WALL COATING _NONE . _ ROQF COATING _LNONE
STRAIGHT WALL HE{GHT _48_ft.__O in. DIAMETERL2Q ft.__ O in. CONSTRUCTION TYPE WELDED .
GAPACITY 100,000 _bbis. ROOF SLOPE__0.75 in./ft.  INTERNAL HEATER TYPE __ NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __NONE

PRESSURE ROOF VENT NORMAL SETTING3.4Zin. H,0  VACUUM ROOF VENT NORMAL SETTING .8Z in. Hy0

A

PROCESS SCHEMATIC DURING TEST

STOCK PARAMETERS

TYPE__CRUDE COMMON NAME __ WILMINGTON °  olL FiELpLONG BEACH OIL
RYP___0.5 psia APY GRAYITY ____18.6 O DEVELOPMENT
STOCK COMPOSITION (Moie Parcent): ) 0,08 - Ny .08
BH‘ 0.13 02“3 0.06 caﬂs 0.31 ic4_gég; nc‘ 0,60 iﬂs Q.47 nchlgﬁl_
tg —0:95 ¢, prus _96.61 DENSITY OF C; PLUS __0.9347 g/ce.
'NOLECULAR WELGHT OF €, PLUS 316 |b/Ib-mole APl GRAVITY OF Cy PLUS_19.7 0

GENERAL COMMENTS RELATED TO EMISSIONS OURING TEST

Rained on first day of test (5/10/77). Air-in positive displacement meter
inoperative during both days of test, 5/10, 5/11/77. All vapor flow data were
corrected for temperature. The grab samples for each day of test were averaged
to obtain total hydrocarbon concentrations for .emissions calculations.
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PAQE ! OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

ENERAL _ -

OWNER EDGINGION OIL CO. OPERATOR __EDGINGTON
LOCATION __N. LONG BEACH TANX IBENTIFICATION OR NUMBER_12005
TANK OPERATION __CONTINUQUS MODE BURING TEST__WORKING

TANK PHYSICAL PARAMETERS
YEAR OF CONSTRUCTION 1963 MANUFACTURER _CHICAGO RRINGE AND IRON
COLOR OF WALL _WHITE COLOR OF ROQF _WHITE PAINT CONDITION __GOOD
INSULATION NONE ___ THICKNESS_——_in. WALL COATING N/A_______ROOF COATING _N/A
STRATEHT WALL HEISHT _43ft.__O in. DIAMETER .42 ft._6__in. CONSTRUCTION TYPE_WELDED
CAPACITY 12,000 nhis. ROOF SLOPE_O.75 jn./ft.  INTERNAL HEATER TYPE __ NO

. YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION __NO

PRESSURE ROOF VENT NORMAL SETTING_3.47n. H,0  YACUUM ROOF VENT NORMAL SETTINGQ.87in. K40

PROCESS SCHEMATIC DURING TEST
He our

swrsg Y 500 _ /7' zAag 5’.‘ AMFLING FT-
30%°F — | Ape 35BS
FROM !Mz.//va HeO /N AP
DISTILLATION £ . ‘ ; f_'\ /2000 86/ SHIFPFING
COLLIMN — CAr
STOCK PARAMETERS
TYPE_DISTILLATE . COMMON NAME _DIESEL GAS OTL FLASH POINT_205 _  OF
REFLUX METHOD GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

PRESSURE, mmHg  TENP. OC
AE— Vapor flow data were corrected to standard

100 151 temperature. All grab samples showed only

a trace of hydrocarbons or less due probably
to the relatively low mole percent of light
ends present in diesel gas oil.
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VOIDED TEST
-PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER EDGINGTON OIL CO. ‘ OPERATOR __EDGINGTON OIL
LOCATION _N. LONG BEACH TANK IDEHTI.FICATNN 0R NUMBER___300Q4

TANK OPERATION __CONTINUOUS PIPELINE ____ MODE DURING TEST__WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION.__1929 NANUFACTURER _N/A

COLR OF WALL LHITE ___ __COLOR OF ROQF _ WHITE PAINT CONDITION _GOQD

INSULATION _NONE __ THICKNESS__=_in. WALL COATING _NONE  ROOF COATING _N/A

STRAIGHT WALL HEIGHT _45ft._Q in. DIAMETER_ZO ft._Q in, CONSTRUCTION TYPEMEIDED
CAPACSTY_30,000 bhls. ROOF SLOPE 3/4"/lin./tt.  INTERNAL HEATER TYPE STEAM

YAPOR AECOYERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSURE ROOF VENT NORMAL SETTING3I.4Zin. Ho0  YACUUM ROOF VENT NORMAL SETTING _.87in. H,0

PROCESS SCHEMATIC DURING TEST

| SAMPLING T

/00 20 °F LBOSEOF | 7K BOOOL DISTILLATION
sov/a z2ov/7"  |sgocow Al LINIT No- Z
\j "|j; TANK HEATER O +
__ﬂg — ..

PIFELINE ‘

STOCK PARAMETERS

TYPE_CRUDE COMMON NAMENILMINGTON ~ 0IL FIELOLONG BEACH OIL
RYP_L-3 psia APL GRAVITY _18.3 9 DEVELOFHENT
STOCK COMPOSITION (Mole Percent):  C0p 09 Ny oz 12
CH, .11 C,Hg .09 c!l"ﬂ .33 iCy .20 nC, .36 i .35 nc5-36
Cg C; PLUS __97.28 DENSITY OF Cy PLUS __.9435 g/cc.
MOLECULAR WEIGHT OF C; PLUS 339 Ib/lb-mole APl GRAVITY OF C; PLUs.18.3 O

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

Due to undiscovered rusted holes in the roof which undoubtedly prevented a
leak-tight seal especially during periods of maximum filling rates, the net
volumetric input to the tank was considered to be a better estimate of the
vapor flow than the metered volumes. Bag samples representing the highest
concentrations were used to compute HC concentrations,
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PASE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL -

OWNER __EXXON | OPERATOR _ EXXON

LOCATION _WILMINGTON, GA.  TANK IDENTIFICATION OR NUMBER_410

TANK OPERATION _LACT NOOE DURING TEST__WORKING

TANK PHYSICAL PARAMETERS ?

TEAR OF CONSTRUCTION__1972 MANUFAGTURER ___NATTONAT TANK

COLOR OF WALLLL. GREEN _ COLOR OF ROOF LL. BLUE ____PAINT CONDITION _GOOD
INSULATION _YES__ THICKNESS__Lin. WALL COATING MASTIC — ROOF COATING _NONE

STRATGHT WALL HEIGHT _24 tt._1 in. OIAMETER _30_ft._O _in. CONSTRUCTION TYPE WELDED —
CAPACITY_3,000°  hbls. ROOF SLOPE __1.25 in./ft.  NTERNAL HEATER TYPE HOT WATER
YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOS!T(ON _HYDROCARBONS

PRESSURE ROOF YENT NORMAL SETTING_N/Ain. o0  YACUUM ROOF VENT NORMAL SETTING N/A in. Hiﬂ

PROCESS SCHEMATIC DURING TEST
-~ GAD [0 COMFRESSOR

SAMFLING R
cruoE” HEATER FONT | LACT W bl RESSUSS
& /O, TREATER TANK

35 rels /%ﬂ'/" HO ‘——&—-’

WATER JO SLM> CLACT FPLMP

STOCK PARAMETERS

TYPE_CRUDE CONMON NAME _ WILMINGTON . OIL FIELD WIIMINGTON

RYP__L.5 psia APL GRAVITY ___16.7 "

STOCK CONPOSITION (Mole Percent): €l 0,28 Ny —0.09
Chy _1.22 CoHg _0.17 CMg_ 0.37 iC,_ 0.2 nC(_0.43 iC5.0.,28 _nC5.0.20.
Cg —0:13 £, PLUS___ 96.57 DENSITY OF ¢; PLUS __0.9578 g/ce.
MOLECULAR WEIGHT OF Cy PLUS 393 Ib/Ib-mole AP GRAVITY OF Cy PLUS.16.1 0

GENERAL COMMENTS RELATER TO EMISSIONS DURING TEST

This tank normally filled continuously with the level varying between 5 feet and
6 feet., This tank was disconnected from the vapor recovery System during this
test. Vapor flows were corrected to standard temperature. Hydrocarbon emissions
were calculated for each day from the following bag samples: 3/30 (1745 bag);
and 3/31 (0815 bag.) The entire test was conducted
with the vapor condensate system and refrigeration unit In operation with a
total of 60 lbs of condensate collected throughout the test.
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PASE 1 OF

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL :

OWNER ____GATX JPERATOR _CATX

LOCATION CARSON TANK IDENTIFICATION OR NumsER_80002

TANK OPERATION __BATCH MODE DURING TEST__STANDING STORAGE

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1923 MANUFACTURER _WESTERN PTPFE_AND STEEI

COLOR OF WALL _WHITE COLOR OF ROOF _BLACK PRINT CONGITION _GOOD

INSULATION _NONE __ THIGKNESS_O _in. WALL COATING _NONE ____ ROOF COATING OLL_AND SAND

STRAIGHT WALL HEIGHT 41 ft.10 in. DIAMETER L17ft._ 2 in. CONSTRUCTION TYPE_RIVETED _
CAPACITY_76,B00 _ hbls.  ROOF SLOPE O_in./ft.  INTERNAL HEATER TYPE __NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOS|TION NONE

PRESSURE ROOF VENT NORMAL SETTING_L in. Ho0  YACUUM RQOF YENT NORMAL SETTING _1_in. H,0

PROCESS SCHEMATIC DURING JEST n/a

STOCK PARAMETERS

TYPE__DISTILLATE COMMON KAME ____FUEL OIL FLASH POINT 167 OF
REFLUX METHOD GENERAL COMMENTS RELATED TO ENISSIONS DURING TEST
PRESSURE, mmHg TEwP. ¢ Only one full 24-hour period, March 9, was
100 158 available for use in the emission calculations
— since the vapor positive displacement meter
200 186 had to be taken out of service and general

maintenance performed on March 8. All vapor
—_— -_— flows were corrected to standard temperature.
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PABE | OF 2

WOGA FIXED-RQOF TANK EMISSION TEST SUMMARY

GENERAL

ONNER GATX OPERATOR ____ GATX

LOCATION CARSON TANK SOENTIFICATION OR NuNBER__80006

TANK QPERATION __BATCH NOOE OURING TEST_ STANDING STORAGE
TANA PHYSICAL PARAMETERS

YEAR OF CONSTRUCT ON__1922 MANUFACTURER_WESTERN PIPE & STEEL

COLOR OF WALL _WHITE GOLOR OF ROOF BLACK _ _ PAINT CONDITION GOOD

INSULATION NONE____ THICKNESS_=_in. WALL COATING NONE  ROOF COATING _NONE

STRAIGHT WALL HEIGHT _41 ft._ 10 in. DIAMETERLLZ ft.._2 in, CONSTRUCTION TYPE __BIVELED .
CAPACITY_ 76,800 bbls. ROOF SLOPE__Q,0 in./ft.  INTERNAL HEATER TYPE ___NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOS{TION NONE

PRESSURE ROOF YENT NORMAL SETTING_1. in. Ho0  YACUUM ROOF VENT NORMAL SETTING _l..in. He0

PROCESS SCHEMATIC DURING TEST n/a

VOIDED TEST

STOCK PARAMETERS

TYPE_ CRUDE COMMON NAME _ELK HILLS CRUDE _ . 0fL FIELD _ELK HILLS
RVP psia APl GRAVETY O
STOCK COMPOSITION (Mole Percent): 0, N,
CH, CoHg Cyltg iCq nty iCg nls
b§ ————Cq PLUS . DENSITY OF £ PLUS g/cc.
* MOLECULAR WELGKT OF Cy PLUS Ib/tb-male  APL GRAYITY OF C; PLUS— 8

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

Test voided due to electrical power failure at tank. No liquid or vapor
data taken.
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PASE 1 OF 2

WOGA FIXED-RQOF TANK EMISSION TEST SUMMARY

SENERAL

OWNER GATX_TST OPERATOR __GATX

LOCATION CARSON TANK IDENTIFICATION OR NUMBER__80012

TANK OPERAT!ION _BATCH | MODE DURING TEST_STANDING STORAGE
TANK PHYSICAL PARAMETERS :

YEAR QF CONSTRUCTION 1923 MANUFACTURER __HESTERN PIPE AND STEEIL.
COLOR OF WALL WHITE COLOR OF ROOF _WHITE PAINT CONDITION _GOOD

INSULAT)ON _NONE_ _ THICKNESS_.Q .in. WALL COATING _NONE _ ROOF COATING _NONE .
STRAIGHT WALL HEIGHT _ 41 ft. 10 jn. OIAMETERLLZ ft.__ 2 in. CONSTRUCTION TYPE RIVETED
CAPACITY76,800 __bhls, ROOF SLOPE _.75 _in./ft.  (NTERNAL HEATER TYPE NONE

YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION NONE

PRESSURE ROOF VENT NORMAL SETTING_1 _in. H,0  VACUUM ROOF YENT NORMAL SETTING _1_in. H,0

vA

PROCESS SCHEMATIC OURING TEST

STOLK PARANETERS

TYPE_CRUDE  COMMON MANE _BEKATAI 0IL FIELD EOREIGN

RP__3.0 _psia AP GRAVITY __40.0 °

STOCK COMPOSITION (Mole Percent):  Cly 01 Ny — S
Gy <03 CMg_.20 Mg .78 _iC, .66  nC,_1.63 iCgl.48 . nC5li43
Cg _2:09 €y PLUS___91.96 . DENSITY OF C; PLUS _.8306 ¢/cc.
MOLECULAR WEIGHT OF ¢y PLUS 171 Ib/th-male  AP) GRAVITY OF C, PLUS—38.7 0

GENERAL COMMENTS RELATED TC EMISSIONS DURING TEST

A leak was detected in the manifold adapter during the morning of February 15
with the resulting flow data considered suspect and therefore not included
in the emission summary. The OVA strip chart malfunctioned and only the bag
samples, which were averaged, were used to estimate the emissions on February
16. All flow data were corrected to standard temperature,
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PAGE 1 OF 2

WOGA FIXED-ROQF TANK EMISSIQON TEST SUMMARY

OWNER GATX QPERATOR CATX

LOCAT{ON ___ CARSON TANK IDENTIFICATION OR NUMBER__178013 TEST NO. 1
TANK OPERATION __BATCH MODE DURING TEST___STANDING STORAGE

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1923 MANUFACTURER _WESTERN PTPE AND STEEL
COLOR OF WALL _WHITE COLOR OF ROOF _GRAY PAINT CONDITION _GQQD

INSULATION NONE _ _THICKNESS..Q.in. WALL COATING NONE _____ ROOF COATING — NONE
STRA{GHT WALL HEIGRT _41ft._©6 in. ODIAMETERLZS ft.__Qin. CONSTRUCTION TYPE RIVETED _
CAPACITY 170,880 nhls.  ROOF SLOPE 0 in./tt.  INTERNAL HEATER TYPE NONE

YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION __NONE

PRESSURE ROOF VENT NORMAL SETTING_L1_ in. H,0  VACUUM ROOF YENT NORMAL SETTING _L__in. Hql

PROCESS SCHEMATIC DURING TEST

W

STOCK _PARAMETERS

TYpE___CRUDE COMMON NAME ____ESCRAVOS 0iL FIELO _FOREIGN

RVP__ 5.2 psia AP GRAVITY 43,1 o

STOCKX COMPOSITION (Mole Percent): €o, NIL N2 NIL
CHy NIL C,Hg .08 G5y .90 iql1.02 _nCy 2.67 05 3,05 nCg2.86
Cg 406 ¢, Puus __85.31 DENSITY OF 7 PLUS __.B265 g/cc.
MOLECULAR WEIGHT OF C; PLUS 167 Ib/tb-mole  AP! GRAVITY OF C, PLUS_—392.5 ¢

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

All vapor flow data corrected to standard temperature. Grab samples exhibiting
the highest total hydrocarbon concentrations were used to calculate hydro-
carbon emissions. Liquid sample may not be representative of stock in tank at
time of testing; therefore, this tank tested again May 18-20, 1977.
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PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL

OWNER___ GATX - ' OPERATOR __GATX

LOCATION _CARSON TANK 1DENTIFICATION OR NUMBER___178013 TEST NO, 2
TANK QPERATION _BATCH MODE DURING TEST_STANDING STORAGE

TANX PHYSICAL PARAMETERS

YEAR OF CONSTRUCT!ON 1923 MANUFACTURER _WESTERN PIPE AND STEEL

COLOR OF WALL _WHIIE COLOR OF ROOF __GRAY PAINT CONDITION _GOOD

INSULATION __NONE _ THICKNESS_.Q_in. WALL COATING —NONE _____ROQF COATING _NONE

STRAIGHT WALL HEIGHT 4L tt.__6 in. OIAMETERLZS_ft.__2 in. CONSTRUCTION TYPE RIVEIED
CAPACITY 170,880 bbis,  ROOF SLOPE O __in./ft.  INTERNAL HEATER TYPE NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSIT!ON _NONE -
PRESSURE ROOF YENT NORMAL SETTING__L_in. H,0  VACUUM ROOF VENT NORMAL SETTING 1 in. Hql

PROCESS SCHEMATIC DURING TEST

A

STOCK PARAMETERS

TYPE_CRUDE_  COMMON NAME__ESCRAVOS 0IL FI€LO _FOREIGN

RVP__3-2 psia AP GRAVITY 34.9 9

STOCK COMPOSITION (Meie Parcent): L0y .02 Ny 14
M, .03 CoMg .15 CqHg 1.58 i€, 1.28  nC,.2.50 iC52.04 . nC52.00.
Cg _4:16 ¢, PLUs_86.10 DENSITY OF ) PLUS 8528 g/ce.
MOLECULAR WEIGHT OF Cy PLUS 179 Ib/\b-mole  AP! GRAVITY OF Cy PLUS_34.3 &

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

All vapor flow data corrected to standard temperature, Grab samples exhibiting
the highest total hydrocarbon concentrations were used to calculate hydrocarbon
emigsions., Vapor flow data collected on May 17 had to be voided due to the
tank's roof vents opening during the test. Data for May 18 and 19, 1977 were
deemed valid.
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PAQE 1 OF 2

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER GATX __ ~ ~ ' OPERATOR __GATX

LOCATION __CARSON TANK {DENTIFICATION OR NUNBER 178015

TANK OPERATION __BATCH MODE DURING TEST__STANDING STORAGE

TANK .PHYSICAL PARAMETERS

YEAR OF CONSTRUCT!ON 1923 MANUFACTURER__WESTERN PIPE AND STEEL .
COLOR OF WALL WHITE _ _ COLOR OF ROOF __ WHIIE PAINT CONDiTION __GOOD

INSULATION _NONE _ THICKNESS__O.in. WALL COATING NONE ____ROOF COATING _NONE
STRAIGHT WALL HEIGHT 41 _ft._6& in. OIAMETER _1Z3ft.__ 2 in. CONSTRUCTION TYPE RIVETED
CAPACITY170,880  bhls. ROOF SLOPE___O in./ft.  INTERNAL HEATER TYPE NONE

el et

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _NONE
PRESSURE ROOF VENT NORMAL SETTING _L_in. H,0  YACUUM RODF YENT NORMAL SETTING 1__in. H,0

PROCESS SCHEMATIC DURING TEST

i

STOCK PARAMETERS

TYPE.___CRUDE COMMON NAME __ATTAKA 0iL FIELO_FORELGN

RVP___ 0.4 psia AL GRAVITY 24,1 °

STOCK CONPOSITION (Mole Percent): Ly .09 Ny o7
Oy w22 CoMp NIL. . l‘.aﬂa_.m____ic‘ Trace _ nC, 201 iCg 0L g Q0L
Gy 09 ¢ pLys__ 39.44 "DENSITY OF € PLus _ -3073 g/cc.
MOLECULAR WEIGHT OF Cp Plus 342 1b/Ib-mole APt GRAVITY OF ¢; PLUS—24.2 0
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PAGE 1 OF

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

ONNER____ GATX _ ' OPERATOR __GATX

LOCATION ___CARSON TANK 1DENTIFICATION OR NUNBER_LZBO1S

TANK OPERATION _____BATCH MDDE DURING TEST_ STANDING STORAGE
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCT!GON 1924 MANUFACTURER_WESTERN PIPE AND STEEL
COLOR OF WALL _WHITE  COLOR OF ROOF __BLACK _  PAINT CONDITION GOQD

INSULAT I ON NONE THIGANESS_O _in. WALL COATING _NONE  ROOF COATING DEMONTIO
STRAIGHT WALL HEIGHT _41 ft.__6& in. OIAMETER 125.7t.__9._in. CONSTRUCTION TYPE_RIVETED .
CAPACITY_170.880 bbls. ROOF SLOPE ___Q _in./ft.  INTERNAL HEATER TYPE NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSURE ROOF YENT NORMAL SETTING_L__in. H,0  VACUUM ROOF VENT NORMAL SETTING _1 _in. H,0

/\%q

PROCESS SCHEMATIC DURING TEST

STOCK PARAMETERS

TYPE__CRUDE COMMON NAME __BEKATAI 01t FIELD _FOREIGN

AP 2.0 psia APl SRAVITY 40,5 9

STOCK CONPOSITION (Mols Percent): €0y 0.06 Ny 0,07
cH, 03 ¢,Hg .08 Cyltg .60 iC4—u49 nCy_1.06 _iCs_1.12 .nCg 1.12.
tg 335 ¢; PLUs _92.07 DENSITY OF Cy PLUS 8291 g/cc.
MOLECULAR WEIGHT OF Cq PLUS 170 ib/Ib-mole APl GRAVITY OF ¢ PLUS—32.00

GENERAL COMMENTS RELATED TO EMISSIONS DURING TESY

Bag samples taken at 1200 and 1500 on February 15 were used to estimate the
emission rate. Flow out of the tank cccurred during the period 1000 to 1400 on
this day. Flow-out on February 16 occurred from 0900 to 1100 with the grab
sample taken at 1200 used to estimate the emission since it was most represen-
tative of the period of positive flow.
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PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER GETTY OIL CO. ‘ OPERATOR GETTY OIL CO.

LOCATION __SEAL BEACH TANK TDENTIFICATION OR NUMBER_1SB3

TANK OPERATION __CONTINUQUS MODE OURING TEST__WORKING

TANR PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION BEFORE 1969 MANUFACTURER _NONE AVAILABLE

COLOR OF WALL TAN COLOR OF ROOF TAN PAINT CONDITION _GOOD

INSULAT!ON _NONE __ THICKNESS_ O _in. WALL COATING %X:‘.CEA_R_RUUF COATING NONEDED/
STRALGHT WALL HEIGHT_16 ft._Q in. DIAMETER_22 ft._ 0 in. CONSTRUCTION TYPEW_EDI.IE‘.D___
CAPASITY___1000 bbis. ROOF SLOPEL"/1' _in./ft.  INTERNAL HEATER TYPE NONE '
YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOSITION __HYDROCARBONS

PRESSURE ROOF VENT NORMAL SETTING _L in. H,0  YACUUN ROOF VENT NORMAL SETTING _1_in. K40

PROCESS SCHEMATIC DURING TEST

—WATER TO
GAS TO SALES W W—Tr‘”” %ﬁ{f (FILLS FROM BCTIOLE)
AsH PN | TANK

PADOUCTION awk eavo /1S5B3 g ?m PIFELINE

GAS TRAPS | . LACT PUMF

STOCK PARAMETERS

TYpE__CRUDE COMMON NAME ___ N/4 0IL FYELD _ N/A

RYP__3.0 psia- APY SRAVITY ____ 26.1°

STOCK COMPOSITION (Mole Percent):  C0p .04 : Ny — .04
CHy .34 CoMg .21  CoHg .68  iCu .25 0078 ils .44 nCq .22
0g 86 C; PLUS _95.84 DENSITY OF ¢, PLUS _ 9010 g/ce.
MOLECULAR WEIGHT OF Cy PLUS 276 Ib/th-mole APl GRAVITY OF Oy PLUS.23.4 2

GENERAL COMMENTS RELATEO TO EWISSIONS DURING TEST

This tank normally varies in stock depth between 5 and 7 feet. This tank is
connected to a vapor recovery system but it was disconnected at least 24 hours
prior to the test. Vapor flows were corrected to standard temperature. Calcu-
lated hydrocarbon emissions for May 8 were determined from the bag sample taken
at 0947 PST. No wvalid emission information was obtained prior to May 8 due to
a crack in the manifold PVC piping resulting in a loss of pressure and a power
outage at the lease.
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PABE 1 OF 2

WOGA FIXED-ROCF TANK EMISSION TEST SUMMARY

aEveRsL |

OWNER ___GETTY OIL COMPANY OPERATOR __ GETTY

LOCATION _LLOYD LEASE TANK IDENTIFICATION OR NUNBER_S729

TANK OPERATION __LACT MODE OURIKG TEST_WORKTNG
TANK_PHYSICAL PARANETERS

YEAR OF CONSTRUCTION__ BEFORE 1965 MANUFACTURER ___IINKCNOGIN

$OLOR OF WALL BELGE COLOR OF ROOF _ BETGE PAINT CONDITION —_GOOD

INSULATION _NO____ THICKNESS in. WALL COATINGRUBBER LINFFROOF COATING _NONE
STRA{GHT WALL HEIGHT 16 ft.__0 in. DIAMETER 47 ft.__0O in. CONSTRUCTION TYPEBOLIED
CAPACITY____5000  bhis. ROOF SLOPE 1 in./ft.  INTERNAL HEATER TYPE __N/A

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOS|T|ON _HYDROCARBONS

PRESSURE ROOF YENT NORMAL SETTING__L in. H,0  VACUUM ROOF VENT NORMAL SETTING _Ll_in. H,0

PROCESS SCHEMATIC BURING TEST
GAS TO COMPRESS _ :
FWKO o |WASH o, ~SAMPLING POINT
== TANA WATER NLACT
o T N PLMP
\_/ ~\FVAQO] |

XFREL WATLR KNOCA-0UT YWATER TO_INJECTION WELLS PIPELINE TO WILLETT TK FAAM
STOCK_PARAMETERS
TYPE__CRUDE _ COMMON NAME ___ VENTURA 01L FIELD _VENTURA AVE.
wp__3:3 psia API GRAVITY ___30.1 ¢
STOCK COMPOSITION (Male Parcent): (O, 0.02 N,_0.01

[:H‘ 0.09 [:2|-|a 0.16 03“3 1.57 iB4 0,91 nc‘ 3.18 __ics_Z_..Zj____ ncs_Z._&L

Gy __4.42 0y PLUS __ 84.78 DENSITY OF Gy PLUS __0,8768 P/cc.

MOLECULAR WEIGHT OF Cy PLUS 230 Ib/Ib-mole  API BRAVITY OF €; PLUS———©

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

This tank normally filled continuously with the level varying between 3 feet
and 6 feet. This tank was usually on vapor recovery but was disconnected 72
hours prior to the test. Vapor flows were corrected to standard temperature
and also for condensate. Theanount of condensate was determined using the
vapor condensate system and a refrigeration unit with a total of 136 lbs of
condensate measured during the test. Calculated total hydrocarbon and methane
emissions were determined from the following bag samples: 4/5 (0730 bag);

4/6 (1200 bag); and 4/7 (1130 bag). '
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PABE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER ___ GETTY OIL €O, | OPERATOR __ GETTY.

LOCATION ___ LLOYD LEASE TANK 1OENTIFICATION OR NUNBER 5791
TANN PERATION __HASH MGDE OURING TEST__WOBKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION __BEFORE 1965 MANUFACTURER INKNOWN .

COLOR OF WALL _LL. GRAY _ COLOR OF RQUF LT. GRAY . PAINT CONDITION _GOOD

INSULATION __XES THICKNESS_2 _in. WALL COATING _ERPQXY _ _ ROOF COATING NONE
STRAIGHT WALL MEIGHT_ 24 5t.__ Oin. OIAMETER_38 ft.__7 in. CONSTRUCTION TYPE _BOLTED

CAPACITY_5,000 bhis. ROOF SLOPE____ 1 in./ft.  INTERNAL HEATER TYPE _STEAM
YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION HY DROCARBONS

PRESSURE ROOF VENT NORMAL SETTING__ Lin. H,0  VACUUM ROOF YENT NORMAL SETTING _L_in. W0

PROCESS SCHEMATIC DURING TEST
COMPRESSOR
)
4, - wask 2R~ SHIP |
CRUDE. TANA TANAK :
crund / 93 MR 572 0] LACT
A0 LSAMPLE Pomr.‘l PUMF
X FREE WATER HNOCK: CWATER TO INJECTION WELLS  PIPELINE TD WILIETT TAUK FARAL]

STOCK PARAMETERS

TYPE__CRUDE __ COMMON NAME __VENTURA AVE  CRUDE Q|L FIELD VENTURA AVE

AYP___ 5.9 psia APL GRAVITY __30.0 °

STACK COMPOSITION (Mole Percent):  0q 0.02 Mg —.0.06
CH, .19 02“6 0.17 caua 1.61 ity 0.91 nC, 3.14 ilg 2.12 ntg 2.46
tg __3:50 ¢, pys___ 85.72 DENSHTY OF €; Pus 08859 . g/ce.

. MOLECULAR WE1GHT OF Gy PLUS 252 ib/Ib-mote APl GRAVITY OF Cy PLUS—28.1 8

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

The tank was equipped with a vapor recovery system which was disconnected 72
hours prior to testing. Due to low flow conditions, the condensate traps were
removed the following day on April 9. The test proceeded until April 11 at

1300 hours at which time it was terminated. All vapor flows were corrected to
standard temperature.
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PAGE 1 OF

WOGA FIXED-RQOOF TANK EMISSION TEST SUMMARY

GENERAL .

OWNER GETTY OIL €O, OPERATOR GETTY

LOCATION __WILLIAMS HOLDING TANK |DENTIFICATION OR NUMSER 9682
TANK QPERATION __WASH ' MODE OURING TEST WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCT!ON 1975 MANUFACTURER _NUNN_CONSTRUCTION
COLOR OF WALL YELLOW COLOR OF ROOF _YELLOW __ PAINT CONDITION __GOOD

COAL TAR
INSULATIONNQ __  THICKNESS____in. WALL COATING —gpoxy—_ROOF COATING _MONE

STRAIGHT WALL WEIGHT _241t.__0Q in. DIAMETER _30.ft.__0 in. CONSTRUCTION TYPE_BOLIED
CAPACITY__3000  bhls. ROOF SLOPE___1 in./ft.  [NTERNAL HEATER TYPE __STEAM

YAPOR RECOVERY SYSTEM WAKE UP GAS COMPOSITiON _ NOT APPLICABLE '

PRESSURE ROOF VENT NORMAL SETTINGNONEin. H,0  VACUUM ROOF VENT NORMAL SETTINGNONEin. Ho0

PROCESS SCHEMATIC OURING _TEST
GAS GAS

HEATER ———-—j_rggcr TANK
N E | WASH SHIP |

TANH TANK |
Jf 9682 _-cnuo.‘.l

WASTE ' WATER RUDE: h.'i’o

STOCK PARAMETERS

T¥pE__CRUDE_ COMMON NAME _ CAT CANYON 0iL FIELD _CAT CANYON

RYP___ Q.4 psia AP GRAVITY 12,070

STOCK COMPOSITION {Male Percent): 002 0,19 Ny 0,04
tH, 0.73  CjHg 0.02 _CqHg 0.06 iC, 0.07 nC, o._ze iC5_0.25 _ nCg.0.20
Cg _0.14 Gy PLUS 98.04 BENSITY OF €y PLUS 0.9892 g/cc.
MOLECULAR WEIGHT OF C;.PLUS 487 Ib/tb-mole  API GRAVITY OF C; PLys_11.4 0

GENERAL COMMENTS RELATED TQ EM1SSIONS DURING TEST

Due to space restrictions, ouly the vapor metering system was comnected during
the test. Therefore, no air-in data were obtained during this test. All the
hours of data (66) gathered during testing was utilized in the calculation of
emissions. A total of 59 1lbs of condensate was collected in the vapor traps.
This mass of condensate was converted to SCF and proportioned between the four
test dates. All vapor flows were corrected to standard temperature.
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PABE ! OF 2

"WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GeNERAL

OWNER ___ GETTY OIL CO. OPERATOR _GETTY OIL CO,
LOCATION _YENTURA MARINE TERM,  TANK IOENTIFICATION OR NUMBER__55709
TANK QPERATION _RATCH - MODE DURING TEST WORKTING

TANK PHYSICAL PARAMETERS
YEAR QF CONSTRUCTION BEFORE 1965 NAKUFACTURER__ UNKNOWN

COLOR OF WALL WHITE COLOR OF ROOF __WHLITE PAINT CONDITION _CQOD
INSULATION —__NO __ THICKNESS_—_in. WALL COATING _N/A __ ROOF COATING _TAR

STRAIGHT WALL MEIGHT _32ft.__O in. DIAMETERL2Q ft.__O_in. CONSTRUCTION TYPEBIVETED .
CAPACITY_55,000 _ bhis.  ROOF SLOPE Q@ _in./tt.  INTERNAL HEATER TYPE NO __

YAPOR RECOYERY SYSTEM MAXE UP GAS COMPOSITION _NO

PRESSURE ROOF YENT NORMAL SETTINGQ.86in. H,0  YACUUM ROOF VENT NORMAL SETTINGQ.BGin. HaO

PROCESS SCHEMATIC DURING TEST
— T
FOINFL2 | MARINE
CRUE. \ T ERMINAL TO TANKER
ur \TH#s55I09 ’f’{’f"j
TANK FARM L=
STOCK PARAMETERS
TYPE__CRIDF. COMMON NAME _ VENTURA AVE, CRUDE . OIL FIELD _VENTURA AVE.
RYP_ 5.0 psia AP1 GRAVITY ____ 30 O
STOCK COMPOSITIOMN (Mole Parcant): 002 .07 ﬂ2 ,05
O, =24 CMg _ .12  Chg 1.35 i€, .75 nC,_3.25 {5 1.70 _ s 2.29
Cg _3:37 ¢, pLUS___86.81 DENSITY OF ¢ pLUS _ 08886 g/cc.
MOLECULAR WEIGHT OF C; PLUS 272 Ib/tb-nole  API GRAYITY OF Cy PLUS_—27.6 &

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

On 4/12/77 and 4/13/77, vapor volumes of 59,600 and 54,955 scf were metered.
Problems were experienced Iin maintaining tank pressure below the 2.20 fnch

H20 gauge setting of the relief valve. The volume of vapors which were physi-
cally displaced were computed from the 1liquid flow rates into the tank. These
volumes were 101,000 and 63,000 scf, respectively. Relief valves were opening.
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PAGE 1 OF 2

WOGA F|XED-ROOF TANK EMISSION TEST SUMMARY

SENERAL

OWNER____ GETTY OIL COMPANY : OPERATOR __ GETIY OIL

LocATioN _WILLETT TANK FARM TANK [DENTIFICATION OR NUMBER__80712

TANK QPERATION __BATCH MODE DURING TEST__WORKING (FILLING)

TANK PHYSICAL PARAMETERS
YEAR OF CONSTRUCTIOM PRIOR TO 1965 MANUFACTURER __NA

COLOR OF WALL BEIGE COLOR 0F ROOF __BEIGE PAINT CONDITION _GOOD

INSULATION NONE __ THICKNESS—in. WALL COATING _NONE______ROGF COATING _MONE
STRAIGHT WALL HEIGHT _40 ft. in. DOIAMETER 120 ft._ Qin. CONSTRUCTION TYPE _RLVETIED __
CAPACITY__80,000 bbls. ROOF SLOPE__ @ in./ft.  INTERNAL HEATER TYPE NO

YAPOR RECOYERY SYSTEM MAKE UP GAS COMPOS!TION _HYDROCARBONS
PRESSURE ROOF VENT NORMAL SETTING_L _in. Ho0  YACUUM ROOF YENT NORMAL SETTING _L_in. H,0

PROCESS SCHEMAT!IC OURING TEST

SAMFLING| PIPELINE

POINT-

CRUDE @ TO MARINE. TERMINAL
="\

PRODUCTION LEASES

STOCK PARAMETERS

TYPE____ CRUDE COMMON NAME OIL FIELD___ VENTURA AVE,

RYP____ 5.7 psia APLGRAVITY 30 °

STOCK COMPOSITION (Nole Percent): G0, Al Ny a0l
CH, .14 cZHB LLL___Baﬂa 1.48 iCy Al nCy 3,30 iCg 1,23 ncs 1,78
Cg —L.82 Cp PLUS __89.31 DENSITY OF C€; PLUS 8924 gec.
MOLECULAR WE1GHT OF C; PLUS __26.9 Ib/tb-nols  APY GRAYITY OF C; PLUS26.9 O

GENERAL COMMENTS RELATED 7O EMISSIONS DURING TEST

The vapor recovery system on the tank was blinded off during the test. A
pressure relief valve, which was between the tank and the blind, was not
weighted and was observed to have opened on 4/15/77. It was then sealed off to
prevent the .loss- of hydrocarbon vapors. Problems were experienced during the
test with the turbine meter and the metered volumes of vapor were significantly
below the 13,500 bbl/day liquid filling rate. THC and CH, emission rates, then,
were computed from the calculated flow rates (based on liquid flow) rather

than on the metered volumes. Relief valves were opening.
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PAGBE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER GETTY OIL ' OPERATOR _GEITY OIL

LOCATION __RECRUIT FEE TANX IDENTI‘FICATIUN OR NUMBER_KD-42-23

TANK OPERATION _ BAT CH MODE DURING TEST_SIANDING STORAGE
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION__BEFORE 1965 MANUFACTURER NA

COLOR OF WALL _GREEN COLOR OF ROOF _GREEN ___ PAINT CONDITION GOQD

INSULATION _NONE __ THICKNESS—Q.in. WALL COATING _NONE . ROOF COATING _NONE
STRAIGHT WALL HEIGHT 12 _ft. O in. DIAMETERLO__ft.__1 in. CONSTRUCTION TYPEWELDED ___
CAPACITY170  nbbls. ROOF SLOPE__2__in./ft.  INTERNAL HEATER TYPE _NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSURE ROOF YENT NORMAL SETTING_O_.in. H,0  YACUUM ROGF YENT NORMAL SETTING _Q_in. H,0

PROCESS SCHEMATIC OURING TEST

A

STOCK PARAMETERS

TYpE.__CRUDE COMMON NAME __VENTURA AVE. CRUDE gyL F|gL)___VENTURA AVE.

R¥P__ 4.1 psia APL GRAVITY _29.9 O

STOCK COMPOSITION (Male Percent): 00y .. 0.01 Nj___0.08
CH, _0.03 (,Hg 0.05 _ CiHg_ 0.85 i€, 0.63 nCq 2,38 65 1.90 n€52.30
Cg _4:04 ¢, PLys__87.73 BENSITY OF C; PLUS _ 0.8812 g/cc.
NOLECULAR WEIGHT OF C; PLUS 249 _1b/Ib-mole  APY GRAVITY OF C PLUS—28.9 ©

GENERAL COMMENTS RELATED TO EMISSIONS OURING TEST

" It was the smallegt tank (170 bbsl) in the study and was the best constructed.
The tank had been previously used as a pressure vessel and, therefore, any
possible leaks would have occurred in the test equipment.
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PABE 1 OF 2

WOGA FIXED—ROOF TANK EMISSION TEST SUMMARY

OWNER___MOBIL _OIL CORP. ' OPERATOR _MOBIL

LOCATION _SANTA FE SPRINGS  TANK [DENTIFICATION OR NUMBER_20X1160

TANK OPERATION _LACT MOOE OQURING TEST__WORKING

TANK PHYSICAL PARAMETERS

YEAR OF cnusmﬁwm NA MANUFACTURER NA

COLOR OF WALL {DIEEUSE)——COLOR OF ROOF ____BLACK PAINT CONO{TION __GOOD

INSULATION __NO___ THICKNESS —_.in. WALL COATING ._N/A __ ROOF COATING _N/A
STRAIGHT WALL HEIGHT 16 ft._ O in. OIAMETER_29 _ft.__8 in. CONSTRUGTION TYPE_BOLIED
CAPAGETY__2000 bhis. ROOF SLOPE____1 _in./ft.  INTERNAL HEATER TYPE N/a .
YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _HYDROCARBONS

PRESSURE ROOF VENT NORMAL SETTING_0.5in. o0  YACUUM ROOF VENT NORWAL SETTING N/ain. H,0

PROCESS SCHEMATIC DURING TEST

|, PAESS =22 psig Ve
rnu:').f.@-so 3 F——_W/r 0% UNIT CRUDE. %_‘:CI‘V'I"{ —
SAMPLINGLPOINT coOX 1160 | * E f ’
WATER INUECTION
¥ FREE WATER KNOCK-OUT LACT PLUIMP

STOCK PARAMETERS

TYPE__CRUDE COMMON NAME ___SANTA FE SPRINGS _ 0IL FIfL0 _SANTA FE SPRINGS
R¥P___3.5 psia APY GRAVITY ___30.0 °
STOCK COMPOSITION (Mole Parcent): £9, 0.05 Np 0,03
CHy 0.20  CoHg _0.23 CoHg_ 0.69 iC, 0,47 nCy 1,09 .it5_1.13 nC5 1.07
Cg __2.85 ¢; PLUS__92.19 DENSITY OF C; PLUS __D.,B716 _ g/ec.
- MOLECULAR WEIGHT OF C; PLUS 228 Ib/Ib-mole  APY GRAVITY OF C; PLUS30.7 T

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

This tank normally was on
vapor recovery but was taken off 72 hours prior to testing. Vapor flows
are corrected to standard temperature. Hydrocarbon emissions for each day were
calculated from the following bag samples: 3/18 (1000 bag); 3/19 (1020 bag);
and 3/20 (1020 bag on 3/19).
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PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

SENERAL

OWNER __ MOBIL OIL CORP. OPERATOR __MOBIL

LOCATION __SANTA FE SPRINGS TANK |DENTIFICATION OR NUNBER___30XS55
TANX OPERATION ___WASH __MODE BURING TEST WORKING

TANK PHYSICAL PARAMETERS
YEAR OF CONSTRUCTION _ LINKNCRIN _______ MANUFACTURER UNKNOWN

COLOR OF WALL %.IEF.US.E)_BULQR OF ROOF _BLACK ~  PAINT CONDITION _GOOD

IKSULATION NO___ THICKNESS in. WALL COATING _N/A ___ROOF COATING N/A

STRAIGHT WALL HEIGHT _24 ft.__ O in. D{AMETER _22.ft._8 _in. CONSTRUCTION TYPE BOLTED
CAPACI TY_3000 bbls.  ROOF SLOPE 1 _in./ft.  INTERNAL HEATER TYPE _N/A
YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _HYDROCARBONS

PRESSURE ROOF VENT NORMAL SETTING_2__in. Ho0  YACUUM ROOF YENT NORMAL SETTING __in. H,0

PROCESS SCHEMATIC DURING TEST

PRESSUKE = & FIIG
CRUDE @ X0°F, CRUDE.

SRMFUNG POINT.

__g_

R THUE TN
» AREE WATEE KNOCK-DUT LACT PUMP
STOCK PARMMETERS
TYPE_CRUDE CONMON NAME SANTA FE SPRINGS OIL FIELD SANIA FE SPRINGS
RVP__4.3 psia APY GRAVITY ___31.6 O
STOCK CONPOSITION (Mole Parcent):  COy .10 Ny .06
CH4 06 02“8 36 33“3_.& ll:_g' 49 nc‘ 1.20 105 1.08 ﬂﬂs 1.10
Cg 269 ¢, PLUS __91.42 DENSITY OF C; PLUS ___.874Q g/cc.
MOLECULAR WEIGHT OF C; PLUS 226 Ib/Ib-nale  API GRAVITY OF C, plus_30.2_ 0

GENERAL CONMENTS RELATED TO EMISSIONS DURING TEST

This tank, normally on vapor recovery, was taken off 72 hours prior to testing.
The vapor condensate system and refrigeration unit were activated since the stock
was kept at 110°F. No condensate was measured in the vapor traps at the end of
testing, however. Data on May 6 were invalidated because the power to the
trailer was inadvertently disconnected.

Vapor flows were corrected to standard temperatures.
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VOIDED TEST PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

SENERAL

OWNER  MOBIL OIL CORP. OPERATOR __MOBIL OIL CORP,

LOCATION _TORRANCE, CA. TANK 1DENTIFICATION OR NUMBER_8Q0X127

TANK OPERATION __CONTINUOUS MODE DURING TEST___ WORKING

TANK PHYSICAL PARAMETERS _

YEAR OF CONSTRUCTION UNKNOWN MANUFACTURER UNKNOWN

COLOR OF WALL BEIGE COLOR OF ROOF BEIGE PAINT CONDITION _N/A

INSULATION _NONE _ THICKNESS__—in. WALL COATING _NONE ROOF COATING _NQNE
STRAIGHT WALL HEIGHT _39.12.9.5 in. DIAMETERLLZ ft._3 in. CONSTRUCTION TYPEN/A
CAPACITY 80,000  bhis.  ROOF SLOPE N/A__in./ft.  INTERNAL HEATER TYPE N/A

YAPOR RECOVERY SYSTEM NAKE UP GAS COMPOSITION __N/A

PRESSURE ROOF VENT NORMAL SETTINGN/A in. H,0  YACUUM ROOF VENT NORMAL SETTING N/A in. H,0

PROCESS SCHEMATIC DURING TEST

400°F @ IO PSIA

TANK f EED
/
eo0xiI27 - i TANK
CXCHM&R ' 3 e TWD SIMILAR TANAS IN PARALLEL WiTH 8O ¥ 27
STOCK PARAMETERS
TYPE_ DISTILLATE COMMOM NAME ___VACUUM GAS OIL  FLASH POINT /A OF
REFLUX METHOD GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

PRESSURE, mmHg  TEWP. OC _ :
EE— The positive displacement meter on the vapor

side seized during the test and no vapor flow was
metered. Vapor output wads estimated based on
gaugings. The bag sampleés collected during the -
test exhibited a uniform, low THC concentration.
As only one of these samples was taken during

a period when the tank was under positive
pressure, and the OVA unit was off-line for ser-
vicing, mass hydrocarbon emissions for the tank
could not be calculated with any level of confi-
dence.




PTOA PTOA 0099¢ IAAAN] 8kt ov1 LYy ol 96 gein | ¢T1L2 | 00%C{ 0000 9/t
PTOA PIoA YA [6E8 o%e oVt 57 | 0L %9 {TIE | L6€8 | 00%Z | 0000 G/€
V101 Phg | CHNOXWW | TYIOL | CMHCXWW|  vi0L 3p NIN | CXYR | () m | m oN3 | 19vLS
1 ‘NOILYI0SNI
(kep/su)) N} 160 ¥¥108 . () -_ (s149) a1va
SNOISSING 101 .;sw_ il i A0 NI
NOBHYIOHTAH 3oLl @ ¢}4 'NOTd SV WOLS 1 1n3igmy ainoi
0%H U1 g KANIYA 00H u1 5= 3UNSSIUd  :ONILLIS IATYA AVA 3ND AUYHANS 1S3
ISdL ¢IqAI0AN
£L°16 997°0 0 0 00" | €0 | €v0° | 050" | €50° | ¢20" | 0t0" | ZT0" | 800" | T0O-| €00° 0081 S/t
wE° 68 ¢o%°0 0 0 £T0°| 8E0°| 850" | 680" | 080" | ¥%0" | 980~ | 020" | OTO° t00"| 010’ 00sT S/e
4381 66L°0 0 0 STO"| O%0° | OL0° ]| 92T | €£T° | 060" | TLO" | ¥90" | £S0° LGS0 8{0° 0012 7/t
T %9 80G°0 0 0 %10 | £¥0° | 990 | 80T | 960" | £50° | 820" | 810" | 810" | 610°| #vo- 008T 7/t
ajou-q{/g| 1101 WLl | Ty | My Ol § By 89 Ly 84 Sq ¥q £g iy Ig
143138 ML eTLL
4¥IN2310N ot @ (€3 p1i/01g-01) NOILYYINIINOD S3133dS NOSUYIOHOAH
NOBHYIO0HTAH

L2TX008 TIO 1I490H

NOILv3I41INIQI NNYL

SISATYNY I1dWYS 8VHI HOLVA HNVL

Z 40 7 39%d

AHVANNS 1S31 NOISSIAI YMNVL 4004-03X1d4 VOOM




VOIDED TEST PABE 1 OF 2

WOGA FIiXED-ROOF TANK EMISSION TEST SUMMARY

SENERAL

OWNER MOBIL OTL. CORP, QPERATOR MOBIL

LOCATION _TORRANCE REFINFRY ___ TANK IDEHT'IFICATIBH OR NUMBER 900X2

TANK OPERATION QONTINUOUS MODE DURING TEST WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION UNKNOWN MANUFACTURER UNKNOWN

COLOR OF WALL _WHITE COLOR OF ROOF WHITE PAINT CONDITION N/A
INSULATION _NONE __ THICXNESS_—__in. WALL COATING _NONE _ _ROGF COATING NONE

STRAIGHT WALL HEIGHT 43__ft. 10 in. DIAMETERL2Q ft.__Q in. CONSTRUCTION TYPE_N/A
CAPACITY_O0,000  bbis. ROOF SLOPE_3/4 _in./ft.  INTERNAL HEATER TYPE _N/A

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __N/A

PRESSURE ROOF VENT NORMAL SETTING N/Ain. H,0  VACUUM ROOF YENT NOAMAL SETTINGNZA in. H,0

PROCESS SCHEMATIC DURING TEST
FULL GAS BUNHE Tom T SAMFUNG 755T]
TANK |/ N
GAS O/L 900X/ -
I H,0 .
COCHER LINIT . ' FCC UNIT
STOCK PARAMETERS
Trpe__ DISTILLATE COMMON NAME GaS OIL FLASH POINT_N/A of
REFLUX METHOD GENERAL COMMENTS RELATED TO EMISSIOMS DURING TEST
PRESSURE, mmH T_E!f_OB_ . The vapor recovery system on the tank had

not been disconnected for a sufficient amount

of time prior to the test. Consequently, hydro-
carbon concentrations measured during the test-
ing program were not representative of tank
vapor losses. Valid flow data was received for
each of the days the metering system was on-
line. However, emission rates could not be
calculated due to the inadequate preparation

of the tank. The test data were voided for

this tank.
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PAGE 1 OF 2

WOGA FIXED-ROGF TANK EMISSION TEST SUMMARY

SENERAL _

OWNER _ SEBELL OIL éb. OPERATOR SHELL OIL CO. TEST #1]
LOCATION __BREA, CA TANK IUENTI.FICATIUN OR NUMBER_250S4

TANK QPERATION __CONTINUOUS MODE DURING TEST WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCT!ON 1954 NANUFACTURER HORTON TANK

COLOR OF wALL _WHITE COLOR OF ROOF _WHITE PAINT CONOITION _GQOD
INSULATION _NONE ___ THICKNESS_——_in. WALL COATING _M___ROOF- COATING _NONE

STRAIGHT WALL HEIGHT _40 ft,__Q in. DIAMETER 100t O _in. CONSTRUCTION TYPE_WELDED _
CAPACITY_55,000  hbls.  ROOF SLOPE 1 _in./ft,  INTERNAL HEATER TYPE NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __NOT IN USE

PRESSURE ROOF VENT NORMAL SETTING .86in. H,0  VACUUM ROOF VENT NCRMAL SETTING .86 .in. H,0

PROCESS SCHEMATIC DURING TEST

SEE TEST #_
STOCK_PARAMETERS
TYPECRIDE COMMON NAME __BREA CRIDE GiL FIELD _BREA DLINDA
RYP___0.1 psia  API GRAVITY _16.4 °
STOCK COMPOSITION (Mole Parcent): €Oy . 0-09 Ny 0.17
tg —0:56 ¢, PLUS 97.38 DENSITY OF C; PLUS _-0,9559 g/cc.
WOLECULAR WEIGHT OF Cy.-PLUS 383, Ib/Ib-mote APl GRAVITY OF €, PLUS16.5 O

GENERAL COMMENTS RELATED TO EMISSIONS DURING TESTl

All flows corrected to standard temperature. Liquid sample may not be
representative of testing period. This tank retested May 20-23, 1977.
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PASE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER ____SHELL OIL CO. OPERATOR SHELL OT1, CO. TEST #2
LOCATION _BREA, CA. TANK IDENTIFICATION OR NUMBER__ 55084

TANK OPERATION __CONTINUOUS NODE OURTNG TEST_CONTINUOUS WORKING
TANK PHYSICAL PARAMETERS _

YEAR OF CORSTRUCT!ON 1954 MANUFACTURER HORTON_TANK

{OLOR OF WALL __WHITE COLOR OF ROOF __WHITE PAINT CONDITION __GOOD

-

INSULATION _NONE _ THICKNESS_—.in. WALL COATING _NONE ____ROOF COATING .NONE
STRAIGHT WALL HEIGHT _4Q ft._Q in. O(AMETER 100Q.ft._Q in. CONSTRUCTION TYPE WELDED
CAPACITY_ 55,000 bbls. ROOF SLOPE 1'/1' in./ft.  [NTERNAL HEATER TYPE _NONE

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPGSITION _NOT IN USE

PRESSURE R0OF VENT NORMAL SETTING .86 in. Ho0  VACUUN ROCF VENT NORMAL SETTING B8R in. Hy0

PROCESS SCHEMATIC DURING TEST
STORAGE TEST
DEHYDRATION TANA STORAG :
PLANT 55054 TANK | Fume 9 PIPELINE TANK
I50°F 2  —EL 505+ >
£L405 2
STOCK PARMMETERS
TYPE_CRUDE COMMON NAME _BREA CRIDE 01\ FIELD __BREA-QLINDA
RYP.__0.8 psia APL GRAVITY __12.0 . °
STOCK COMPOSITION (Moie Parcent): €0, 07 - Ny NIL
Ty 12 CoMg .06 _ Ggy .52 iC, .31 nCy_L.27 _iC5 25 nfs 1.05
Cg 146 Cq PLUS___376 DENSITY OF C; PLUS 2546 g/cc.
MOLECULAR WEIGHT OF € PLUS 376 tb/lb-male AP} GRAYITY OF C; PLUSI6.6  ©

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

On 5/21/77, the relief valves on the tank opened due to an excessive pressure
drop across the meters thereby voiding test data for this day. Vapor flow rates
on 5/22/77 were corrected to standard temperature. The bag samples with the
highest THC concentration were used to compute daily hydrocarbon concentrations.
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PAGE 1 OF 2

WOGA F|IXED-RQOF TANK EMISSION TEST SUMMARY

OWNER TEXACO ' OPERATOR TEXACO
LOCATION _SANTA PAULA CANYON _ TANK {DENTIFICATION OR NUMBER__2581
TANK OPERATION _LACT MODE DURING TEST_MORKING

TANK PHYSICAL PARAMETERS
YEAR OF CONSTRYGTAON — BEFORE 1958 MANUFACTURER ___SUPERIOR

COLOR OF WALL _(DIFFUSE)  COLOR OF ROOF _AL(DLFFUSE) _ PAINT CONOITION _GOOD
INSULATION _NO __ _THICKNESS—in. WALL COATING —_N/A _ ROOF COATING N/A

STRAIGHT WALL HEIGHT _16.ft.___Qin. OIAMETER_21ft.._ 6 in. CONSTRUCTION TYPE_BOLTED .
CAPACITY_1000 bbls. ROOF SLOPE__ L in./ft.  INTERNAL HEATER TYPE __N/A

VAPOR RECOVERY SYSTEM MAXE UP GAS CONPOSITION _ HYDROCARBONS .
PRESSURE ROOF YENT NORMAL SETTING _.86.in. H,0  VACUUM ROOF VENT NORMAL SETTING 86in. H,0

PROCESS SCHEMATIC OURING TEST
)
LACT SAMPLING POJNT.
CAUDE EATER TANK -
ot rn )——=\256 —~ o preeLme
/85*F ® SOPSIG
' LACT PUMP
STOCK PARAMETERS
TYPE__CRUDE COMMON NAME ___SOUTH MOUNTAIN 0fL FIELD _SOUTH MOUNTAIN
RYp__3.2 psia APL GRAYITY 22.3 ¢
STOCK COMPOSITION (Mole Percent): €0, . _Trace Ng .04
CHy 120 CoHg .27 Cifg .02 i€, .62 nCy_L1.34 iC5.95 nC5l.ls.
Cg 2,17 _ Cy PLUS __92.46 DENSITY OF C; PLUS 9077 g/cc.
MOLECULAR WEIGHT OF €y PLUS 295 tb/Ib-mate  APY GRAVITY OF Cy PLUS.Z4.2 _ ©

GENERAL COMMENTS RELATED TO EMISSiONS DURING TEST

This tank normally filled continuously with the level varying from 4 feet to 7
feet as the LACT unit pump cycled on and off. ‘The vapor recovery system was shut
off 72 hours prior to the test. Vapor flows are corrected to standard tempera-
ture. Hydrocarbon emissions for each day were calculated from the following

bag samples: &4/19 (1310 bag); and 4/20 (0900 bag). The entire test was con-
-ducted with the vapor condensate system and refrigeration unit in operation with
a total of 67 1bs of condensate collected throughout the test.
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PAGBE 1 OF 7

WOGA FIXED-ROQF TANK EMISSION TEST SUMMARY

OWNER TEXACO, INC, OPERATOR __TEXACO, INC.

LOCATION ___CARSON TANK JDENTIFICATION OR NUMBER 80034

TANK OPERATION __BAICH MODE DURING TEST__STANDING STORAGE.
TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1926 MANUFACTURER _WESTERN PIPE AND STEEL
COLOR OF WALL _BLACK TOLOR OF ROGF BLACK PAINT CONOITION GQQD.

INSULATION _NONE _ THICKNESS_Q__in. WALL COATING __NONE . _ROOF COATING _NONE
STRAJGHT WALL HEIGHT _40 ft._9 _in. OIAMETER.11Z.ft._.2 in. CONSTRUCTION TYPE RIVETED
CAPACITY_ 79,840  bbls. ROOF SLOPE 1.5 in./ft.  INTERNAL HEATER TYPE __NONE

YAPGR RECOVERY SYSTEM MAKE UP GAS COMPOSITION ___NONE

PRESSURE RGOF VENT NORMAL SETTING_.87 in. HoQ  YACUUM ROOF VENT NORMAL SETTING .87.in. Hp0

PROCESS SCHEMATIC OURING TEST

STOCK PARAMETERS

TYPE_DISTLLATE COMMON NAME _DIESEL. FLASH POINT 165 OF
REFLUX METHOD GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

PRESSURE. mmHg TENP. °C Texaco would allow only 0.5" (W.C.) pressure and

200 156 0.5" (W.C.) vacuum to be placed on the tank.
— — i For this reason, the test had to be conducted
300 172 - manually without the use of one-way valves.
400 184 The pressure relief valve opened during the
—_— test on March 4 and as a result, that day's data
500 _194 were voided. Successful tests were obtained on
600 202 March 5 and 6. Positive flows were corrected to
standard temperature.
758 214
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PAGE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

SENERAL

OWNER____ TEXACO OPERATOR ___TEXACO

LOCATION SANTA MARTA/RRADLEY  TANK |OENT(FICATION GR NUMBER__IX 2-5024
TANK OPERAT10K __LACT MODE DURING TEST.__WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1972 MANUFACTURER __TRICO SUPERIOR

COLOR OF NA%WMLOH 0F ROOF _BLACK PAINT CONDITION _ N/A.

INSULATIUN_gkgﬁégﬂﬁTHICKNESS__l_in. WALL COATING ___N/A ____ROOF COATING N/A
STRAIGHT WALL HELGHT _16 ft.__ Lin. DIAMETER 21 _ft.6 1/2n. CONSTRUCTION TYPE BOLTED
CAPACITY__1000 bhis. ROOF SLOPE_0.51 in./ft.  INTERNAL HEATER TYPE STEAM

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _NONE

PRESSURE ROGF VENT NOAMAL SETTING Q.86in. H,0  VACUUM RODF VENT NORMAL SETTINGQLBG in. H,D

PROCESS SCHEMATIC OURING TEST

| HEAT&R SAMPLING POINT '
. ( TREATER ) TANA

N/B0°F @ 60 PSIG - OESWDL * ™

85024 , ; 7O SRIPPING

_LACT _PUMF

$TOCK PARAMETERS

TYPE__CRUDE COMMON NAME _SANTA MARTA CRUDE __ gIL FIELD SANTA MARIA .

Rvp__1.3 psia’ APL GRAVITY ___11.9 9

STOCK CONPOSITION (Nole Percent): €Oy .03 Ny alZ
CHy L5 CoMg .19 CoMg_ .56 iC, .26 . nCy_ 77  iC5.BB __ nC5.39
By —60 ¢ PLUS 94.65 GENSITY OF C; PLUS 9856 g/ce.
MOLECULAR WEIGHT OF C; PLUS 460 )b/ib-mose APl GRAVITY OF Gy PLUS—12.5 2

GENERAL COMMENTS RELATED 7O EMISSIONS DURING TEST

This tank normally filled continuously with the level varying between a high

of 4'5" (LACT pump on), and a low of 3'11”. This tank was not connected into

a vapor recovery system. Vapor flows are corrected to standard temperature.
Total hydrocarbon and methane mass emission rates were calculated using corrected
flow rates and the highest daily concentration from the bags. The entire test
was conducted with the vapor condensate system and refrigeration unit in opera-
tion with a total of 264 1bs of condensate collected throughout the test.




oL Ls 581 7951 VBl V/N oct 9¢ €L Z1 ST | STY oovz| ooto| V¢
et 91 S0C| [0Lv [78661 v/N 33 9€ | 08 | .zt |90ov |90v | oowz] ooto] €¢/¥
O%TT %1 Al ST KA A v/ 8TT T2 71 UL [ UBE | 00%e{ OOTO[ ¢Z/%
w101 g | HI] WL | ue vl o | wmw || o | Wi | N3 | Luvis
1 'NOILVI0SN]
(kep/sq)) NI 100 uy10$ . (4p) Vi (s190) v
SNOISSIN w101 ‘““wm ‘AN vt 404 L
NOSUYIOHOAH ENTICINTIN T PR E 1K3 190y g10017
0%H u1 53~ MANIYA 0ZH Ul GgT3UNSSIHd :BNILLIS IAIVA AYM IND AYVRNNS 1S31
18°2¢€ 645 €€ 0 0 |owv" | ces|oss: lros 1] 191°¢ 0861 £28°¢| 8L %[ 160" ] 926" TETY 0T 5160 ST/Y
7€y 59€° 96 0 0 0 olver |cog 1| 8697+ 978 KS8 TIPSL €T| 860" £} L82 2| L9 "8 09y1 vz/y
n6'zh | . Swyiss o |ztor levte | 9ewe [sve-tices z | 922°d vss o zss gve TT 9617 9| €18 1| 286 9€60 vz /Y
60°8Y €€ 65 0 0 o | sz lewy tlsés-c | viz-d ec8-dse TSz 21| 02y 9| 18271 £9Z "¢ 909T velY
8€ "0V 655°SY 0 0 0 olezs 69 1| c86° 4 659° | co6°6bos 11/ 021 9| 258" 1| S92°8 00ZT L
€L°8Y 8%°59 0 0 o | z90° {z96° lrz8-z| 6sz°d 8L 21" vufive-9T{ 026" L] TSE 7| €8L"9 SHyT €2/Y
88" Y 2€9°59 0 o lszo” | v1z-[ss8" [z9z°z | 107" £92° 809 € TTy8 " 91| 0S8 LOL 2| ¥60°8 0£0T €2/%
e TY 2L %Y 0 0 leo1" | 215 [osz 1 (ssy -z | wvv ] 6997+ 299°9 vo0 6| 617" 5| zs8 T} 59z°8 <097 zz/y
' 0Y 099" 6% 0 0 |z1e | 989 [t1ze 110 ¢ | £99°Y cti-d 916 £j500 OT| €06° S ZS8 | c€8B° 6]  SE9T 72/
90° €Y 27y 1S 0 0 |TTo- [c9.-T|t76-8[926°Z | €E¥0° ¥ 092°¢ £60°* 200" S| 200" v| Se% TEL670T szet /Y
vE "9y 95L L 0 0 [991" | €09 [oss T |vTi v | w79 d 160 6%z 71sz6 L1| 8807 6| 61L Z| L75 6 00TT 22/
99" vy 79165 0 0 [860° | Soe- [0t T]E9c 2| 2¢0°9 cTe o 775 16 €1] 667 L] 9E1 ¢ 69 L OTLT TZ/%
G100-91/8] WL [JElg | Tig | Mg | mig | 6y | 8y [ Ly |8 | Sy | Yo | B} lq} g
149134 ML 31v0
4¥1n2310M dotL © (se3 11/Q1p-01) NOILYYINIINOD S3103dS NOGHYIOUDAH
NOBYYIOHTAN

7¢U5=¢ AL

NGILVII4IIN3AI YNVL

SISATYNY 37dWVS 8VHD HOJVA HNVL

t 40 7 39¥d

AYYRANS 1S31 NOISSIK3 XNVL J004-03X14 YOOM




PAGE 1 OF 2

WOGA F!XED-ROOF TANK EMISSION TEST SUMMARY

OWNER __ TEXACO GPERATOR TEXACO

LOCATIGN Dodge-Ardantz/Santa MarigaNg IDENTIFICATION OR NUMBER__TX2-5267
TANK OPERATION _LACT MODE DURING TEST _Working

TARK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1974 MANUFALTURER__TRICO SUPERIOR
COLGR GF WALLALUMINUM (DIFFOOLOR OF ROQF _ RED PAINT CONDITION _EOOR

INSULATION URETHANE TH{CKNESS_L _in. WALL COATING _EPOXY ROOF COATING _NONE
ALUMTIRUM JACKET .

STRALGHT WALL REIGHT 16 ft._Q _in. ODIAMETER 2L . 6~1/3a. coNsTRUCTION TYpE BOLTED _

CAPASITY 2000 bols. ROOF SLOPE O.51 in./tt.  INTERNAL HEATER TYpg STEAM

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION __NO
PRESSURE ROGF VENT NORMAL SETTINGQ-86in. H,0  VACUUN ROOF VENT NORMAL SETTING 0-8Bin. 50

PROCESS SCHEMATIC OURING TEST

Ly A5
TREATER TANK e
ol TH2-526
AMPLING POINT LACT
PLMPS

ST0CK PARAMETERS
TYPE CRUDE COMMON NAME SANTA MARIA CRUDE 0lL FIELD SANTA MARIA
ayp_ 0.7 psia APY GRAVITY 2:90  ©°
STOCK COMPOSITION (Male Percent):  C0p _=39 Ny —14

c“‘ 49 CIHB .03 [;3“3 07 ic-"- .25 nc‘ .22 ics .67 “cs .14
g .19 €, PLUs__ 97.41 * DENSITY OF ©; PLUS ___-9924 B/cc.

KOLECULAR WEIGHT OF C; PLUS 494 |b/tb-mate  API GRAVITY OF ¢y PLUS—10.90

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

This tank normally filled continuously with the level varying between a high of
6.45 feet and a low of 6.25 feet. This tank is not connected into a vapor
recovery system. Vapor flows were corrected to standard temperature and also
for condensate. The amount of condensate was determined using the vapor con-
densate system and refrigeration unit since the tank was heated. Calculated
total hydrocarbon and methane emissions were determined from the following bag
samples: 4/26 (1000 bag); and 4/26 (1720 bag). Data obtained on 4/27 were
deemed void due to loss of pressure in the system by a faulty P/V valve.
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PABE 1 OF 2

WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

OWNER UNION OIL CO. . OPERATOR UNTON

LOCATION _WELDON CANYON TANK 10ENTIFICATION OR NUMBER 6761

TANK QPERATION BATCH ' MODE QURING TEST WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1931 NANUFACTURER __SUPERIOR TANK
COLOR OF WALLALUMINUM(SPECUINRY gp poop ALUMINUM(SPECULARNT conpiTioN FAIR

INSULATION _NONE _ THICKNESS__=_in. WALL COATING ——NONE  poor coaTing NONE
STRAIGHT WALL HEIGHT 16 ft._O in. DIAWETER_22 ft.__O in. CONSTRUCTiON. TYpg BOLTED
cAPACITY_ 1000 nhis.  ROOF SLOPE1-38 in./ft.  INTERKAL WEATER TYee _N/A

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _N/A

PRESSURE ROOF VENT NORMAL SETTING_L_in. H,0  VACUUM ROOF VENT NORMAL SETTINGQ.3 in. 1,0

PROCESS SCHEMATIC DURING TEST
/I\ »=GAS TO COMFRLTIORA SAMPLNG P "
R
%27 A TANA |
}65 PSIG €761 :
o 1k _TO STDRAGE g S
HEATER
STOCK PARAMETERS
TYPE CRUDE COMMON NAME VENTURA LIGHT CRUDE g1\ FIELD 0JAI FIELD-WELDON
CANYON
RYp__4.6 psia APY BRAVITY ___29.2 0
STOCK COMPOSITION (Mole Percent): 00y 0.03 Ny — 0.0
th, __0:05 coHy 0.08 _cyHg_1:24 i€, 0.61  n,_3:27 _iCg.2:38 nCg 2.45
cg 511 ¢, pus_84-7L DENSITY OF C; PLys 08975 g/cc.
MOLECULAR WEIGHT OF C; PLUS 248 (b/1b-mole APl GRAVITY OF ¢; pLUs.28.0_ 0

GENERAL COHIEﬁTk RELATED TO EMISSIONS DURING TEST

During the test, tank gaugings indicated a steady 80 bbl/day flow into the tank.
Hydrocarbon losses from the tank were therefore computed based on the liquid
flow into the tank. No leaks could be found; however, there were obviously
leaks in the system since very low flows were metered.
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PABE 1 OF 2

WOGA FiXED-ROGF TANK EMISSION TEST SUMMARY

gwner __ UNION OIL CO. : OPERATOR __UNTON

LOCATIQ§ __SNYDER LEASE TANK IDENTIFICATION OR NUMBER__8826

TANK OPERATION ____LACT MDDE OURING TEST WORKING

TANK PHYSICAL PARAMETERS

YEAR OF CONSTRUCTION 1965 MANUFACTURER __ SUPERIOR.

COLOR OF WALL __AL (DIFFUSEO0LOR OF ROOF AL (DIFFUSE) _ PAINT CONDITION _EAIR

[NSULATION __NO _ THICKNESS in. WALL COATING __NONE __ ROOF COATING NONE
STRAIGHT WALL HEIGHT _8 ft.__0 in. DIAMETER LS ft._5_in. CONSTRUCTION TYPE_BOLTED
CAPACITY__250 bois. ROGF SLOPE 1.6 im./ft.  INTERNAL HEATER TYPE __N/A

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOS!TiQN __HYDROCARBONS

PRESSURE ROOF VENT NORMAL SETTING_L .in. H,0  YACUUM ROOF YENT NORMAL SETTING 0.0 in. H,0

PROCESS SCHEMATIC OURING TEST

TO VAPOR COMPREZSOR

—BLINDED DURING TEST
— CLEAN OIL . G LEVEL (START PUMP)
. VVASH TANA Lo mLOW L.Qﬁ L _(s10F Pi;ffgqlﬁ__.‘ -

oI samecws | BECE ‘ 0IL PipLLIN

ok . TANA FOINT ) L s\ ___/)
WATER OUT LACT PLUMP

STGCK PARAMETERS
TYPE CRUDE COMMON NAME __VENTURA LIGHT oyt FIELD __SOUTH MOUNTAIN
RYP___ 44 psia AP) GRAVITY _28.2 9O
STOCK COMPOSITION (Wole Parcent): L0y 0.01 Ng N.D.

Chy 0.25 Cqlg 0.23 C4g - 1.05 iCy 0.59 nty 2.(-.31 iCg 1.59 nCg 2.03

bg . 4:16 _¢; pLus___ 88.06 . DENSITY OF ¢; PLUS 08837 g/cc.

MOLECULAR REIGHT OF ¢; pLus 281 Ib/Ib-nole AP} GRAVITY OF Cy PLUS. 28,3 ¢

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

This tank normally filled continuously during the day and then the oil was shipped
during one hour at night. The tank level varied from approximately 2 feet to 5
feet. The vapor recovery unit was disconnected at least 24 hours prior to con~
ducting the test. Vapor flows are corrected to standard temperature. Hydro-
carbon emissions for the period 4/6 through 4/11 were calculated from bags taken
throughout this period. It was assumed that the same volume of vapor was escaping
as the amount of oil turned over in a day.
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PAGE 1 OF

WOGA FIXED-ROQOF TANK EMISSION TEST SUMMARY

GENERAL

OWNER UNION OI], COMPANY : OPERATOR _UNION QT COMPANY
LOCATION _PLACENTIA TANK IDENTIFICATION OR NUMBER__10001

TANK OPERATION _CONTINUOUS MOOE DURING TEST__WORKING

TANK PHYSICAL PARAMETERS

YEAR OF cunsrnug&ugkuu 1928 nanuracruaen UNKNOWN

COLOR OF WALL (DIFFISE} COLOR OF ROOF LanvanJ - PAINT CONDITION _N/A

INSULATION NONE THICKNESSN/A_in. WALL COATING _N/A._ ROOF COATING —_N/A
STRAIGHT WALL HE(GHT _29 ft._ & in. DIAMETERA8 ft. O in. CONSTRUCTION TrPE _N/A
CAPASITY___9500 bbls. ROOF SLOPE_O.5 _in./ft.” INTERNAL HEATER TYRE __NONE

VAPOR RECOYERY SYSTEN MAXE UP GAS COMPOSITION _NONE__

PRESSURE ROOF YENT NORMAL SETTINGO.B6in. H,0  VACUUM ROGF YENT NORMAL SETTING 0.86in. H.0

PROCESS SCHEMATIC DURING TEST

78
o

SAMEPLING POINT

PLIWP TG PIFELINL TAN:AGE

: TRUNNA LINE 4 B
POMP

$70CK PARAMETERS
TYPE___CRUDE COMMON NAME __UNKNOWN 0lL FIELD _RICHFIELD
avp__0.8 psia APt GRAYITY 21 ¢©
STOCK COMPOSITION (Mole Percent): co, 0l Ng 14

¢y 1.00 _ ¢, PLus___ 9630 . DENSITY OF Gy PLUS _ 9264 g/ce.

MOLECULAR WEIGHY OF Cy PLUS 320 |b/tb-mole APl GRAVITY OF Cy PLUS~22.1 9

GENERAL COMMEKTS RELATED TO EMISSIONS DURING TEST

The mass rates of total hydrocarbons and methane emissions were computed from

metered volumes corrected for temperature and hydrocarbon concentrations.
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PAGE 1 OF 2

WOGA FIXED-ROCF TANK EMISSION TEST SUMMARY

GENERAL - s

OWNER UNION OIL Co. OPERATOR UNION OIL

LOCATION ORCUTT PUMP_STATION TANK {OENTIFICATION OR NUMBER 37402
TANK OPERATION _CONTINUQUS MODOE DURING TEST WORKING

TANK PHYSICAL PARAMETERS

YEAR OF COMSTRUCTION 1910 NANUFACTURER __ LINKNOWN.

COLOR OF WALL _TAN fOLOR OF ROOF _TAN PAINT CONDITION GOQD

INSULATION _NONE___ THICKNESS in. WALL COATING _NONE __ ROOF COATING ._NONE
STRALGHT WALL HEIGHT 30 ft._O_ in. DIAMETER2S _ft._O _in. CONSTRUCTION TYPE _RIVETED _
CAPACITY 38354  nnrs.  ROGF SLOPE__3/8 in./ft.  INTERNAL HEATER TYPE _NONE

VYAPOR RECOVERY SYSTEM MAKE UP GAS CONPASITION __NONE

PRESSURE ROOF VENT NORMAL SETTING_O:86n. H,0  YACUUM ROOF YENT NORNAL SETTINGC-8%in. H,0

PROCESS SCHEMATIC DURING TEST
LOMPOC FIELD
MIPUC Fie e
o TANK ., TO ORCUTYT STATION
P 27402 [ >
—_———
OARCUTT FIELD
$TOCK PARAMETERS
TYPE__CRUDE COMMON NAME _QRCUTT LoMPOC MTx Q1L FlELD ORCUTT/LOMPOC
RVP__2:3 psia API GRAYITY _23.9 ° |
STOCK CONPOSITION (Mole Percent):  Clly 0.02 Ny 0.08
Oy _0:-02 ey 0-03 by 0:29 e, 0.18 g, 0.83 it 0.67 _ngl.58
Cg _2:.67 €y PLUS _93.63 . DENSITY OF C; PLUS 9136 g/cc.
MOLECULAR WEIGHT OF Cy PLUS __ 272 Ib/tb-mafe APl GRAVITY OF Cp Plys.22.9 O

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

Flow data for Jan. 26 and Jan. 28 corrected to standard temperature. Data for Jan
27 voided due to P/V relief valve releasing pressure during day. During the test-—
ing, the level in the tank did not vary by more than one foot as the input stream
from the oil leases was approximately equal to the output stream to the Orcutt
pump station.
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WOGA FIXED-ROOF TANK EMISSION TEST SUMMARY

GENERAL

QWNER ___ UNION OIL CO. OPERATOR __ID{ION

LOCATION _WELDON CANYON TANK 1DENTIFICATION OR NUMBER___NONE

TANK OPERATION ___WASH MODE BURING TEST WORKING

TANK PHYS|CAL PARAMETERS

YEAR OF CONSTRUCT!ON UNKNOWN MANUFACTURER _UNKNOWN

COLOR OF WALL __BEIGE COLOR OF ROOF ____BEIGE PAINT CONDITION _N/A

INSULATION NONE _ _ THICKNESS_=in. WALL COATING _N/A__  ROOF COATING _N/A
STRAIGHT WALL HEIGHT 12 ft. O _in. DIAMETER_1O ft._O in. CONSTRUCTION TYPEMN/A.__ _
CAPACITY__1000 bhis.  ROOF SLOPE N/A in./ft.  INTERNAL HEATER TYPE N/A

YAPOR RECOVERY SYSTEM MAKE UP GAS COMPOSITION _N/A

PRESSURE ROOF VENT NORMAL SETTINGN/A in. Ho0  YACUUM ROOF YENT NORMAL SETTING NZA.in, Hq0

PROCESS SCHEMATIC DYRING TEST

CLEAN O/L - 7

WAZ H |0 sTormse| SHIPPING

onro I?l TANA TANK OIL T LS vE S
STORAGE —

HEATER 00T WATER ouT

STOCK PARAMETERS

TYPE___CRUDE COMMON NAME YENTURA LIGHT CRUDE__ Q1L -FIEL0D WELDON CANYON .

RYP____8.4 psia APL GRAVITY ___22.3 °

STOCK COMPOSITION (Male Percent):  C0; 0,28 Ny 0,03
CH, _0.84 C,Hg _0.27 CyHy_1.94 ¢, 0.69 nC,_3.30 iCg_2.13 nCg2.21
Cg _3:40 ¢, PLUS ___ 84.91 DENSITY OF C; PLUS _ 0.8937_ g/ce.
MOLECULAR WEIGHT OF Cy PLUS 250 Ib/tb-mole APl GRAYITY OF Cy pLus—26.7 9

GENERAL COMMENTS RELATED TO EMISSIONS DURING TEST

Due to leaks in the tank, no vapor outflow was measured. It was not possible
to seal the leaks in the tank. This test was voided due to inability to measure
any flow out of the tank.
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