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CABLE ADDRESS: ENGINSCI
TELEX: §7-5428

20 December 1978

Mr., J. E. McCarley, Jr., Chief

Field Testing Section

Emission Measurement Branch

U.S. Environmental Protection Agency

Office of Air Quality Planning and Standards
Regsearch Triangle Park, North Carolina 27711

Subject: Contract No. 68-02-2815, Work Assignment No. 6
Project No. 78-0CM-5, "Breathing Loss Emissions from
Fixed-Roof Petrochemical Storage Tanks'

Dear Mr. McCarley:

Enclosed for your review and comments are five (5) copies of the third
draft of the subject report. Your letter to Engineering-Science of Novem-
ber 20, 1978 detailed specific changes and additions to be incorporated into
the thitd draft. These items are reproduced below with a description of the
response to each item.

Item No.

(1) Table II-1 on page II-3 was not revised as directed. Items left
out of table were: barometric pressure, total solar radiation, and
maximum hourly emissions.

Response: Table II-1 of the second draft has been broken down into
Tables II-1 and II-2 of the third draft. The additional items
requested have been included.

(2) Tables II-2, II-3, and II-6 were not included in the second draft
as directed.

Response: We assume the word tables actually refer to figures. Since
Figures II-2, II-3 and II-6 do not show a correlation between
plotted parameters, they have been omitted. Please advise as to
whether any plots or figures relating applicable parameters will
be required for the final report.

(3) Requested comment on emergency pressure and vacuum valves omn
page III-2; no discussion of this was included.

(0.25 in Hg) contfifbute to the high emission rate for this tank?
If so, comment on ‘this in the narrative. Same holds true for any
of the other tanks."

Respouse: The nate ongéage I1I-2 reads, 'Did the low pressures

ARCADIA « ATLANTA - AUSTIN - BERKELEY - CLEVELAND « HOUSTON - MCcLEAN - SAN DIEGO - WASHINGTON. D.C.
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The low pressures did not affect emission rates. For tﬁe conditions
present in storage tanks, the effects of the magnitude of the emer-
gency pressure and vacuum may be considered to be negligible.

On page III-3 the word varioug was not injected and the words
storage tanks were not deleted,

Response: Corrections have been added to the enclosed draft.

(5)

Comment made on page IV-1 was ignored or never questioned.

Response: The comment refering to data reduction calculations, reads

(6)

"Use an integrated total instead. This would be more accurate.
This would change all the emission numbers throughout the report.

Integrated totals based on a AT of 30 minutes were used for cal-
culations in the first draft. Refer to the data reduction work
sheets shown in Appendix C of the report.

Comment made on API calculation in Appendix A was ignored or never
questioned.

Response: Comment reads "We should make some comments about how well the

(7N

equations work for organic chemicals (low vapor pressure), or can
wel?"

In Appendix A, Table A-2, requested that bbls/year be changed to
lbs. or tons/year, and lbs/day be given. This was not done.

Response: Measured and calculated breathing losses have been tabulated

(8)

as lbs/day, bbls/year and tons/year. Since losses were already in
bbls/year, we felt it worthwhile to include the bbls/year in this
report. We thought such an action would be beneficial to persons
associated with the petrochemical industry where such units are
the norm.

in Appendik B, ethyl benzene field data sheet, requested that dia-
meter, height, and capacity be listed and this was omitted.

Response: Data has heen added.

Your letter of November 20, 1978 had attached to it a supplement titled
"Additional Comments and Corrections'. These comments and corrections are
addressed individually, below. We have changed the Arabic numbering in this
sequence of comments and corrections to corresponding Roman numerals in the
following discussion. This was to avoid confusion with the above numbered
items, which are sometimes referenced below in our responses.
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I. Some major comments are given on inside front cover of second drafc.
On page II-1 i.e., not enough discussion of individual tests, not
enough attention given to questions that the reader might have in
comparing or contrasting the data.

Response: Each chemical sampled has been discussed individually. An
attempt has been made to answer questions the reader might have in
comparing or centrasting the data.

The other comments given on the inside cover of the second draft
have been addressed in the body of the third draft.

II. In explaining solar insolation, cal/cmzlday, should also be used.
Solar insolation is used in the summary of results but it isn't
given in the table as requested.

Response: Solar insolation has been addressed in Chapter II using the
above units. Also, solar insclation has been included in Table II-2.

III. Again, Table II-1 needs to be split into 2 separate tables, on 2
separate pages for clarity. The format and items that need to be
in the tables were given in the first draft.

Response: Refer to No. 1 above.

Iv. In Table II-1, 5/9/78, ethylbenzene is oversaturated. Saturation
should be somewhere close to 3.8x10-3 1lbs/ft3. What is the problem?

Response: This is addressed in Chapter II. Briefly, unstable temperature
measurements (or actual values) in the test tanks appear to have

- caused problems when calculating saturation concentrations.

V. The vapor temperature is not given in Table II-1,

Response: Vapor temperature has bheen added to Table TI-2.

VI. The graphs that were in the first draft need to be left in the report
with some detailed explanations of them. Clear up any questions the
reader might have in Interpreting them.

Response: Refer to No. 2 above.
VII, The pressure valves on page III-2 need to be discussed; comment on
whether or not they cause differences in emission rates from tank

to tank.

Response: This point has been addressed in Chapter III. The values do
not affect emission rates. (Also, refer to No. 3 above)

VIII. Give more details on temperature on page III-3,
Response: Corrections in accordance to No. 4 above have been made. In

addition, more detall on the temperature measuring systems has been
included in Appendix F - Equipment Used for Testing.
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IXa The tables A-1 and A-~2 in Appendix A do not belong here; they should
be in an appendix by themselves. Also Table A-5 needs to be more
complete; giving lengths, sizes, numbers, etc., It should alsec be
in a table by itself. .

Response: Tables A-l and A-2 have been included in Appendix E - Formal-~
dehyde Gas Chromatograph Chart Reductions. Table A-5 has been omitted.
In its place, Appendix F provides information and specifications on
test equipment.

IXb For Table A-4, give calculated breathing losses in lbs/day. See comments
preceding Table A-6.

Comments preceding Table A-6 are:

(a) There should be a AACF total for each day and night for each test
day, i.e., 6 entries per chemical.

Where is the missing data? Did we only test acetic acid for the
full three days. :

(b) Format is confusing. You could follow my suggestion or think of
a better way to present the info.

Response: Refer to No. 7 above, Table A-4 is now Table A-2. A ASCF for
each day (day and night) is included in Table II~2, The value of the
flow for each "night" is questionable. Of more value is data indicating
whether a tank is breathing in or breathing ocut. This information has
been provided as Appendix G in accordance with the recommended format.

No missing data can be found. A tank cannot be breathing in at the
same time it is breathing out. Please advise prior to final report.

X. Somewhere in the report the missing data or where problems occurred need
to be explained. Example - no flows or concentrations are given for

April? (because broken, leaking, etc.).

Response: This has been noted in Chapter II and in the field data sheets
(Appendix B).

XI. Table A-6 should be in an appendix by itself. The format for Table
A-6 1s very confusing.

Response: Refer to IXb above.

XII. Field data sheets for ethylbenzene - did the roots meter run backwards?
Footnote this situation.

Response: Yes. This has been indicated in Chapter II and on the field
data sheets.

XIII. Draw a diagram or picture showing where the sampling hatch was located,
where temperature measurements were taken, etc., for each tamk, on the
field data sheets.
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Response: Drawings have been added to the field data sheets. Also
refer to Appendix F for a schematic of the test set-up.

XIV. On the data reduction worksheets explain why there is missing data.

Response: Primarily due to condensate formation. Footnotes have been
added.

XV. The graphs that are in Appendix C - example is lsopropanol on 4/14/78:
The last flow measurement was indicating a large outflow. What
happened after this time? Did the tank start breathing in again later
on? In the summary of results or discussion, address what you noted,
i.e., the tanks breated out when temperature was increasing, and when
temperature decreased tanks started breathing in, etc.

Response: Some of the graphs were incorrectly plotted. Corrections have
been included with the enclosed draft.

The graphs are an indication of outflow. Refer to Appendix G for
breathing in data.

Address to breathing in-breathing out is in Chapter II.

XVI. The vapor temperatures are missing on some of the graphs in the
appendix. The concentration vs. time graphs for formaldehyde are
missing. Note why you have left them out.

Response: Refer to formaldehyde discussion in Chapter II.

If you have any questions, feel free to contact either myself or David
Daboll at (213) 445-7560.

Very truly yours;

CZ; W«»Zaa-n LDx L

A. L. Wilson
Manager

ALW/DKD:as

cc: Dan Bivens
John Chehaske
Terrence LiPuma
Dave Daboll
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SECTION I

INTRODUCTION

A study of breathing loss emissions from fixed-roof petrochemical
storage tanks was requested by the Emission Measurement Branch of the
Environmental Protection Agen2y, Research Triangle Park, North Carolina,
under Work Assignment No. 6 of Contract No. 68-02-2815. The purpose
of the project was to develop data for new source performance standards

for fixed-roof storage tanks containing low vapor pressure petrochemicals.

The study consisted of continuous monitoring of organic vapor
emission concentrations and rates from each of six fixed-roof storage
tanks and correlation of this data with significant chemical and environ-
mental parameters. The storage tanks chosen to be tested contained
isopropanol, ethanol, acetic acid, formalin, cyclohexane, and ethyl
benzene. The first three tanks were located at Unio& Carbide in Texas
City, Texas and the others were located at Celanese in Bishop, Texas,

Exxon at Bay Town, Texas, and Cosmar at Carville, Louisiana, respectively.

Sampling and analysis was performedoat these locations between the
dates of April 10, 1978 and May 18, 1978, by personnel of Engineering-

Science.




SECTION II

SUMMARY OF RESULTS

Table II-1 details tank characteristics for each of the chemicals
tested. Source parameters and breathing loss parameters for each chemical

(on a daily basis) are shown in Table II-2.

The breathing loss parameters in Table II-2 include daily thru-put
on a SCF (standard cubic foot) basis, concentration im 1lb./ft3 (pounds per
cubiec foot), tank emissions in lb./day (pounds per day), maximum hourly
emissions in 1b./hr. (pounds per hour) and the specific emissions caleculated

as 1lb./day/ft3 (pounds per day per cubic foot).

Condensation formation in test instrumentation became a problem during
the course of the tests. As a result, some data was lost. Whenever data
is unavailable, it 1s so indicated in the tables and the field data sheets

in Appendix B by a footnote.

The first tests (for isopropanol emissions) were at Uniom Carbide's
facility at Texas City, Texas. The tests on April 11 and 12, 1978 were
disregarded due to organic vapor analyzer (OVA) failure. Testing continued
on Apfil 13 and 14 with successful results. Some OVA data was lost during
the early morning hours of April 13 due to condensate formation. (Refer
- to Appendix B for a detailed tabulation of field data.) However, sufficient

data was available to determine tank emissions.

Ethanol emissions were tested at Union Carbide's Texas City facility
from April 18 through April 20, .1978. Testing proceeded smoothly with

only a minimum of OVA data being lost due to condensate formatiom.

The next chemical sampled at the Union Carbide facility on April 20 and

Pl o

L L o
21 was acetic acid.” Q6ndensateffefmasioa—bﬁéefizLEFcurred on an Intermittent

N
basis in the roots meter and the OVA. The condensate formation problems

did not result in data being lost or voided. The emission of acetic acid
orn April 21 varied from that on April 20 because both the daily ambient

temperature change and total daily solar insulation were greater om April 21.

Emissions vary with tank parameters, ambient temperature and solar
insulation. The solar insulation for April 20 (a partially cloudy day) was
470 cal/cm?/day (calorie per square centimeter per day) while the solar

I1-1 .
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insulation for April 21 (a clear, sunny day) was 650 cal/cm2/day -—— a dif-

ference of approximately 38 percent.

The Celanese plant at Bishop, Texas was the site of the formaldehyde
tests., The period of testing was from April 26 through April 28, 1978.
Formaldehyde caused considerable condensation in the roots meter. Conse-
quently, the roots meter was vented free to the atmosphere. Some flow data
was still lost due to condensation, and true vapor pressure for these days

was not included in Table II-2.

The heated formaldehyde tank at Celanese had a constant emission rate
which was totaled for a twenty-four hour period to determine daily standard
cubic feet and pounds per day of organic emission. Water vapor was not

included as part of these organic emissions.

Ethyl benzene was tested at the Cosmar facility in Baton Rouge,
Louisiana on May 9 and 10, 1978. Ethyl benzene is shown to be oversaturated
in Table II-2. (Theoretical saturation 1s approximately 0.004 1b./ft3 based
on the measured bulk liquid temperature.) The reason may be because the
temperature of the liquid in the tank was more stratified than in the other
tanks. The concentration calculations were re-checked and appear correct.
Note that the average liquid temperature changes from 82°F to 80°F for the
two days (Table II-2).

The roots meter ran backwards during the ethyl benzene test. Refer
to the worksheets in Appendix C. A roots meter can measure flow in either

direction. Error will not result from running the unit backwards.

The Exxon plant .at Bay Town, Texas was the last facility tested during
the sequence of tests. Cyclohexane emissions were sampled on May 16 through
18, 1978. An electrical outage on May 16 caused a lack of OVA and tempera-
ture readings until 1200. The roots meter ran backwards during the

cyclohexane sampling (refer to the worksheets in Appendix C).

24 Testing was sometimes curtailed in mid-afternmoom at the request of

plant personnel. The reason given was down-time required for maintenance.

Breathing loss calculations based on American Petroleum Institute
procedures are in Appendix A, The field data sheets are detailed in

Appendix B, and data reduction worksheets are included in Appendix C.

IT1-2




Plots of ambient vapor temperature, concentration and outflow versus hours
.are also included in Appendix C. Appendix D consists of OVA calibration
curve ch;rts for each chemical tested, and Appendix E details information
pertaining to formaldehyde gas chromatograph chart reduction. Appendix

F details equipment used for testing. Appendix G is a comparisom of breath-
ing data for the tanks. Storage tanks typilcally breathe out during heating

cycles (expansion) and breathe in during cooling cycles (contraction}.

I1-3
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SECTION III

SAMPLING AND MEASUREMENTS

The testing procedures used in this study were designed to measure
hoth the amount and concentration of the emissions from fixed-roofed
storage tanks. Also taken into consideration was the fact that the
equipment used had to be easily moved between and universally applicable

to different types of fixed-roof storage tanks.

Two twelve~foot vans served both as a mobile testing laboratory and
a means of transporting the metering system. Once located at the testing
site, the metering system was placed on the tank roof. The temperature and
sampling lines were connected from the metering system to the analyzers
located inside the van. Sampling lines were kept as short as possible

and heated to prevent condensation.

Tank and test equipment schematics for each test are shown in
Appendix B. Refer to Appendix F for a listing of major components of

the testing system and a schematic diagram.

FLOW MEASUBREMENT

Vapors expelled from the tank were passed through positive displace-
ment meters of either the bellows or rotary-type, depending on flow rate.
The bellows weter, manufactured by Singer, was used to monitor flows
below 300 CFH and the rotary meter, manufactured by Roots, was used during
peak flow periods when the differential pressure drop across the bellows

meter approached the tank relief valve settings.

Both meters were mounted so that they could be manually switched for
positive and negative flow through a one-way pressure/vacuum relief valve
which was weighted, when applicable, to simulate the actiom of a conserva-
tion vent set at 0.86 inch water. In all cases, a separate emergency
pressure/vacuum relief valve set at the tank manufacturer's specifications
was used in case of equipment failure. The emergency pressure/vacuum valve

settings are listed in Table III-1.

The meters were held by fittings of 4-inch I.D. polyvinyl chloride

and the system was connected using 4-inch I.D. flexible plastic hose.

ITI-1




TABLE III-1
EMERGENCY PRESSURE AND VACUUM VALUES

Date " Chemical Company Tank ID Maximum Pressure Maximum Vacuum
4/13/78 1Isopropanol Union Carbide 3710 0.5 0.5
4/14/78 1Isopropanol Union Carbide 3710 0.5 0.5

" 4/18/78 Ethamol Union Carbide 17 1.0 0.5
4/19/78 Ethanol Union Carbide 17 1.0 0.5
4/20/78 Ethanol Union Carbide =~ 17 1.0 0.5
4/20/78 Acetic Acid Union Carbide 4 1.5 0.5
4/21/78 Acetic acid Union Carbide 4 1.5 0.5
4/26/78 TFormaldehyde Celanese 1745 1.5 0.5
4/27/78 Formaldehyde Celanese 1745 1.5 0.5
4/28/78 Formaldehyde Celanese 1745 1.5 0.5
5/9/78 Ethyl Benzene Cosmar 305-B 0.5 0.5
5/10/78 Ethyl Benzene Cosmar 305-B 0.5 0.5
§/16/78 Cyclohexane Exxon 65 . 0.25 0.25
5/17/78 Cyclchexane Exxon 653 0.25 0.25
5/18/78 Cyclohexane Exxon 65 0.25 0.25

III-2




The entire system was mounted onto the tank roof using the sample hatch

flange. _

The entire metering system as well as other openings in the storage
tank were sealed with the use of silicon gasket material. These seals
were checked under positive pressure to ensure that all emission passed

through the meters. Both meters were calibrated by the manufacturer,

ORGANIC VAPOR CONCENTRATION MEASUREMENT

A sample stream of the tank vapors was drawn continuously through a
1/4-inch I.D. heated teflon line to the van for analysis. The sample was
mixed with a known volume of hydrocarbon-free air through a heated dilution
system and was then fed to a Century Organic Vapor Analyzer (OVA) equipped

with a flame ionization detector to obtain concentration measurements.

The OVA was calibrated and periodically checked between sample runs
with both 5000 ppm propane and standard concentrations of the organic vapors
being studied. Electronic calibrations were also run and the OVA voltage

‘output was double checked using a volt meter.
Laboratory calibration curves can be found following this section.

Since formalin is a mixture of formaldehyde, water and methanol, it
does not resond well to a flame ionization detector; therefore, a Carle
gas chromatograph equipped with a thermal conductivity detector and a
porapack T column was used for organic vapor measurements at Celanese:
The oven and injector were maintained at a temperature of 140° Celcius
and the helium carrier tlow was set at 25 cc/min. Undiluted emission
vapor was drawn through the heated sample line directly into the injector
port and was analyzed on an hourly basis. Standard gases of propane,
formaldehyde, methanol, and water were used to span the gas chromatograph
periodically. The OVA was used to detect trace levels in addition to the
Carle gas chromatograph.

- TEMPERATURE

An Omega ten channel temperature system was used to monitor ambient,
liquid, vapor, meter, dilution box and sample line temperatures. Tempera~
ture probes were fitted in the tank and throughout the metering system to
allow the various temperatures to be read. Specifications on the Omega

unit are included in Appendix F.
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SAFETY CONSIDERATIONS

Due to the explosive and hazardous nature of the hydrocarbon vapors
which were metered and sampled during the investigation, the mobile labora-
tory was equipped with nitrogen purged fiberglass boxes in which all

electrical connections were made.
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SECTION IV

DATA REDUCTION AND CALCULATIONS

Calculations were performed according to the equations listed in
Table IV-1. -

Propane (C3) was used as a primary standard, in addition to the chemical
being tested, to double check the calibration of the organic vapor amalyzer's
electronics. Standard temperature and pressure was taken to be 68°F and

29.92 inches of mercury, respectively.

The data reduction -ables summarize all the calculations for each
individual reading. Total pounds of organic emissions per day were cal-
culated by averaging all reasounable organic concentrations in pounds per
cubic foot and multiplying by the total standard cubic feet of vapor lost
during the day.

TABLE IV-1
EXAMPLE CALCULATIONS

(ft3) (Baro."Hg) (528°R)
(29.92"Hg) (°F +460)

= gtandard cubic fee;

(ppm) (MW g/m)
(1 x 10°) (385.6)

#/£t3 at 68°F and 29.92"Hg

- % Chart for X ppm C3
Z Chart for X ppm Sample

Field Response Factor

% Chart Undiluted 5000 ppm C3 ﬁo ppm C13
% Chart Diluted 5000 ppm C3 to ppm C3

Dilution Factor

(ppm) (L) (mole) (g) (#5 (28.32 L) - #/£e3
(1 x 109 L) 24.055 L) (mole) (454 g) (ftJd)

Iv=-1




APPENDIX A

AMERICAN PETROLEUM INSTITUTE BREATHING
LOSS CALCULATIONS




AMERICAN PETROLEUM INSTITUTE BREATHING LOSS CALCULATIONS

Calculations were performed in accordance with API Bulletin 2523,
Petrochemical Evaporation Loss From Storage Tanks, November 1969, for
each test date. Where vapor pressure data were missing from this bulletin
the vapor pressures were calculated using data from the Handbook of Chemistry
and Physics, 57th Edition, 1977. Appendix Table A-1 lists all'the factors
for the API calculations and Appendix Table A-2 1lists the measured breath-

ing losses and the calculated breathing losses for comparison.

The API calculations were developed primarily from tests conducted on
tanks containing gasoline. A few tests were made on storage tanks contain-
bl
ing crude oil; and the results were ingrained into the calculations. WNo

test results are currently available for pure product storage. .
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APPENDIX B

FIELD DATA SHEETS




_EPA FIXED-ROOF STORAGE TANK STUDY

Union Carbide

PLANT NAME TEST DATES 4/13-14/78
LOCATION Texas City, Texas TEST OPERATORS A. L. Wilson,
CHEMICAL Isopropancl J. Mirchell, M. Escovitz
TANK I.D. 3710 NORMAL RELIEF SETTINGS
DIAMETER (ft) 54 PRESSURE 0 OF VACULM O
HEIGHT (ft) 41 MAXIMUM ALLOWED RELIEF SETTINGS
CAPACITY (bbls) 19,000 PRESSURE 0.5 oF vacouM 0.5
COLOR White .
INSULATION: TOP No. SIDE NO TANK GAUGE HEIGHT (fr) 15.5
STORAGE TEMPERATURE (°F) “vAmbient
ROOF SLOPE 10°
‘ YAPOR QUT %D{}— .
! oy =
PRESSURE/ ) AIR (N VAPOR '
YACUUM
VALYE [ [ -
i — <
AIR/YAPOR SAMPLING
ROOTS METER 1 'ANIFitE/;’
YAPOR

TANK TURBINE METER

BREATHER Ty —J

VALVE SAFETY RELIEF

(CLOSED OFF) - VALVE

—

I e

P e e

TANK ToP ..__15155‘5311
‘1; FIXED ROOF TANK VAPOR TEWP. - Liaulo rsup.{{h
e,
v
TANK

THIEF
PORT

GAGE
PORT

BREATHER
VALYES

N sunm:l
LOCATIO

COMMENTS: Tests on 4/11-12/78 were disregarded because of organic vapor
analyzer failure. '




EPA FIXED-RCOF STORAGE TANK STUDY

FIELD DATA SHEET

Chemical _ Isopropanol Weather Conditions: AM Clear-Sunny
Location Texas City, Texas PM Clear-Sunny
0.V.A. 1400 - Relative Humidity: aM 83%
Date 4/13/78 PM 477
0.V.A. Calibration:
Propane Cj % Chare Chemical % Chart
5000 ppm AM 90 PM 90 ppm AM 84 PM 85
5000 ppm Diluted AM 63 PM 63 ppm Diluted aM 55 PM 56
Meter ACF Temperatd;;“°F Pressure 0.V.A. Reading
e Tank H70|Baro. Hg Rate
Time |Singer| Roots|Meter |Liquid |Vapor|Ambient |Dilution | Inches Inches |Z Chart| Air|Sample
0600 | 541 6166 70°F -
0630 | 541 6220 -
0645 | S41 6255 +
0700 | 541 6357 +
0715 | 541 6497 | 60 57 55 +
0730 | 541 6697 | 61 58 56 0.0
0800 | 541 | 7187 | 62 59 58 +0.1
0830 | 541 7599 | 65 3 60 60 +0.1
0845 | 541 7875 | 67 61 61 +0.1 91
0900 | 541 | 8062 |67 61 61 +0.1 91
0930 | 541 8432 171 63 64 +0.2 92
1000 | 541 8882 |76 64 67 +0.0 95
1030 | 541 9110 | 79 64 69 +0.4 84 75 | 28
1100 | 541 9373 |81 65 70 0.0 84 75 | 28
1130 | 541 9574 |82 66 129 +0.1 30.31
1200 {541 | 9938 |86 68 207 +0.1
1230 | 541 |10050 |87 68 171 . +0.1 83 75 | 28
1300 | 541 {10084 |85 68 166 +0.0 82 75 |28
1330 ! 633 |10084 |88 68 155 +0.0 83 75 | 28
1400 | 633 10266 |88 69 117 -0.0 84 75 |28
1430 | 633 |10441 |88 70 98 +0.0 85 75 128
1500 | 675 10441 l90 70 87 -0.0 87 75 |28




EPA FIXED=-ROOF STORAGE TANK STUDY

FIELD DATA SHEET

Chemical Isopropanol (Cont'd.) Weather Conditions: AM Clear-Sunny

Location Texas City, Texas PM Clear-Sunny

0.V.A, 1400 Relative Humidity: AM 83%

Date 4/13/78 PM 47%

0.V.A. Calibration:

Propane Cj % Chart Chemical %2 Chart

5000 ppm AM 90 PM 90 rpm AM 84 PM 85

5000 ppm  Diluted AM 63 PM 63 ppm Diluted  AM 55 MM 56

———— . — = —]
Meter ACF Temperature °F Pressure 0.V.A. Reading
Tank H;0 [Baro. Hg Rate

Time {Singeri{Roots{Meter (Liquid|Vapor|Ambient {Dilution| Inches Ipches Z Chart |Air|Sample

1530 | 695 |10441] 84 70°F 71 82 +0.0 30.31 87 75 28

1600 | 695 |10441| 82 71 79 -0.0

1630 | 697 10441 80 72 78 -0.1 88 75 28




EPA FIXED-ROOF STORAGE TANK STUDY

FIELD DATA SHEET

Chemical __ Tsopropanol Weather Conditioms: AM Clear-Sunny

Location Texas City, Texas PM Clear-Sunny

0.V.A. 1400 Relative Humidity: AM 67% '

Date 4/14/78 PM 387

0.V.A., Calibration:

Propane Cj % Chart Chemical % Chart

5000 ppm AM 90 pM 90 ppm AM 84 PM 84

5000 ppm  Diluted AM 63 pM 63 ppm Diluted  aM 33 M 36
Meter ACF Temperature °F Pressure O.GTA. Reading

Tank H0 {Baro. Hg Rate

Time [Singer|Roots [Meter [Liquid{Vapor ([Ambient |Dilution | Inches Inches |? Chart lAir [Sample

0615 874 }3078 57 70°F 60 56 -0.2

0630 | 874 {13078

0645 933 13078 | 64 63 56 +0.6 33 75 28

0700 933 13310 63 64 71 +0.0 83 75 28

0730 | 933 |13708| 65 64 69 +0.0 84 75| 28

0800 933 14202 | 71 66 ?2 +0.0 84 75 28

0830 | 933 |14841] 73 66 72 +3.0 84 75| 28

0900 | 933 |15340) 76 67 75 +0.0 83 | 75{ 28

0930 933 15750 79 68 77 +0.0 85 75 28

1000 | 933 |[16153| 82 70 79 +0.0 85 751 23

1030 933 16367 | 19 70 80 +0.0 30.33 85 75 28

1100 | 933 |16558] 83 71 8L +0.0 85 75 ] 28

1130 | 933 16758 | 82 70 82 +0.0 84 75| 23

1200 933 16930 | 87 72 a3 +0.0 84 75 28

1230 | 933 (17129 87 71 83 +0.0 85 75| 28

1300 933 17220 | 87 73 84 +1.0 84 75 28

1330 933 17266 | 83 72 83 -0.1

1400 { 933 |17266 { 83 72 82 -0.1

1430 | 933 |17266 | 82 73 82 +0.3 84 75| 28

1500 | 933 |17275 ¢ 82 72 81 +0.1 84 75| 28




EPA FIXED-ROOF STORAGE TANK STUDY

FIELD DATA SHEET

Chemical _ Isopropanol (Cont'd.) Weather Conditions: AM Clear-Sunny

Location Texas City, Texas PM (Clear-Sunny

0.V.A, 1400 Relative Humidity: AM 67%

Date 4/14/78 PM 38%

0.V.A. Calibration:

Propane Cjy % Chart Chemical % Chart

5000 ppm AM 90 PM 90 prm AM 84 PM 84

5000 ppm  Diluted  AM 63 PM 63 opm Diluted &M 55 M 56
Meter ACF Temperature °F o T Pressure 0.V.A. Reading

' ' Tank Hy0 {Baro. Hg Rate

Time |Singexr|Rootg| Meter (Liquid (Vapor |[Ambient'|Dilution | Inches Inches ]%Z Chart lAir Sample

1530 | 933 |[17293| 81 70° 73 81 +0.1 84 75| 28

1600 | 933 |17293| 79 73 80 - -0.2 84 751 28

1715 ] 933 (167501 71 71 76 -0.1 30.34 751 28




EPA FIXED-RQOOF STORAGE TANK STUDY

PLANT NAME Union Carbide TEST DATES 4/18-21/78
LOCATION Texas City, Texas TEST OPERATORS J. Mitchell
CHEMICAL _Ethanol : J. Wilson

TANK I.D. 17 NORMAL RELIEF SETTINGS

DIAMETER (ft)__ 70 PRESSURE _ 0 OF vacuuM __ 0
HEIGHT (ft) 40 MAXTMUM ALLOWED RELIEF SETTINGS
CAPACITY (bbls)__ 24500 - PRESSURE 1.0 _ OF VACUUM _ 0.3
COLCR White

INSULATION: TOP No SIDE No TANK GAUGE HEIGHT (frt) 30.69
STORAGE TEMPERATURE (°F)__ Ambient

ROOF SLOPE 10°

?vnon out r— . JID_Q_]_ .
I [ —P><— LR
VAR

PRESSURE/ AR IN

VACUUN : JAPOR
YALYE \Z JNI
. g ' o

AtR/YAPOR ROOTS METER

SAMPLING
MANITFOLD

TANK TURBINE METER
BREATHER

YALYE SAFETY RELIEF
(CLOSED OFF ) = YALYE

TANK TOP ;‘" THIEF PORY

1 FIXED ROOF TANK VAPUR.'EHP' Liauio TEHP.\\

L p——

"_‘I_———

TANK
SAMPLING BREATHINE
PORT YALYES

THIEF
ACCESS [ okt
PORT -

™ GARE
PORT

COMMENTS :




»

EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET _
Weather Conditions: AM Cloudy~Rain

{ " ~hemical Ethanol

~ _ocation Texas City, Texas PM Parcly Cloudy-Sum

~0.V.A, . 1400 Relative Humidity: gﬂ 322
DATE 4/18/78

. LV.A. Calibration:

..-_FPrupane Cq % Chart Chemical % Chart

000 ppm AM 90 M 90 PP AM 71 PM 71

" ,000 ppm  Diluted AM 63 PM 63 ppm Diluted AM 50  PM _ 50

: | Meter ACF Temperature °F Pressure 0.V.A. Reading

_ lTime Singer|Routs | Meter|Liquid| Vapor|Ambient|Dilution|Tank H,0|Baro. Hg|4 Chart Rate |

.'} ' Inches | Inches Air| Sample
0600] 933 12583} 68 69 69 69 93 -0.1 30.10

|- 16301 933 125831 69 69 69 69 . 921 0.0 30.09

s J700} 933 12583 70 71 70 118 0.0 30.10° 85 751 28
N7304 933 12583) 70 70 70 71 127 +3.2 30.11 86 751 28

3.1800 933 12596 71 70 11 71 164 +0.7 30.11 87 75 28

108301 933 12824 72 .70 73 72 172 +0.1 30.10 87 75§ 28

| 19001 933 129694 74 70 74 73 159 +0.3 30.10 32 75} 28

) O§30 933 132771 78 .70 78 77 184 +0.7 30.13 87 . 751 28

‘ 000 933 13577 78 70 79 76 167 +0.4 30.13 89 17510 28

y1030| 933 13701} 81 71 80 78 168 40,2 30.13 84 75| 28
2100 933 13791 84 70 92 82 173 - +0.4 30.12 86 751 28
130 933 13908 87 70 97 83 172 +0.6 30.12 88 751 28
;1200 933 13908 | 86 70 97 81 173 +0).2 30.12 &3 751 28

12301 933 139081 85 70 99 83 172 +0.5 30.10 32 75] 28
3300 933 13908 85 70 102 85 166 +0.3 30.0s6 83 751 28
£330 ] 933 139081} 85 71 104 85 171 +0.2 30.05

 Jreo0 | 933 13908| 85 71 104 | 83 173 -0.1 | 30.05 85 75| 28
4301 933 13908 83 71 103 82 173 -0.3 30.05 85 751 28

“'PSOO 933 139081 81 71 100 81 170 =0.4 30.05 74 75| 28

- 1530 | 933 13908 | 80 71 98 81 174 =0.4 30.00 68 751 28

..L600 { 933 13908 78 71 36 80 172 -0.5 30.00 84 7541 28
1630 | 933 13924 78 71 94 78 174 =0.9 30.00 56 75 28
L700 | 933 13968 | 78 72 90 .78 173 -0.8 30.00 51 75| 28




EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET

Tihemical Ethanol Weather Conditions: AM Partly Cloudy
“ Location Texas City, Texas PM Sumn
fO.V.A- 1400 Relative Humidity: gg 3%%
DATE 4/19/78
L AWV.AL Calibrarion:
.Propane C3 Z Chart Chemical Z Chart
" .000 ppm AM 90 PM 90 ppu AM 71 PM 71
5000 ppm  Diluted AM _ 63 PM 63 ppm Diluted AM _50 _ PM _ 50
> Meter ACF Temperature °F Pressure 0.V.A. Reading
ITime | Singer|Roots | Meter| Liquid| Vapor{Ambient}Dilution|Tank Hy0|Baro. Hg|% Chart Rate |
' Inches Inches Air| Sample
106301 933 15008} 64 71 67 63 168 -0.5 -30.16
y700] 933 15008| 64 71 67 64 169 0.0 30.16
9730|933 15008| 65 71 69 68 172 Q.5 30.16
118001 933 15116 71 71 72 70 172 0:8 30.16 82 75| 28
- 830| 933 153651 72 71 77 69 172 0.6 30.19 83 75} 28
logoo| 933 15391t 74 71 78 70 163 0.6 30.20 86 751 28
19301 933 15391} 74 71 82 71 167 0.4 30.20 85 751 28
1000 933 | 15391} 75 71 84 72 - 170 0.4 3o.21 84 75] 28
LG30([ 935 15391 76 71 86 75 165 0.4 30.22 85 751 28
“|1100} 938 15391 79 71 89 76 166 0.5 30.22 86 751 28
11130 1026 [ 15391 88 71 92 16 166 0.2 30.22 86 75 28
-,1200| 1091 | 15391} 89 71 94 79 166 0.1 30.22 87 751 28
:1230 1167 | 15391] 91 71 96 78 167 0.1 30.20 87 751 28
1300} 1220 | 15391 92 72 97 81 167 0.1 30.20 88 75| 28
1330 1245 | 15427] 98 72 98 82 170 0.1 30.20 86 75} 28
1410 1275 | 15427 84 72 98 83 169 0.2 30.19 89 75| 28
“1as0] 1312 | 15427| 83 72 . 98 82 168 =0.2 30.16 91 75| 28
l].510 1311 | 15427} 82 72 96 81. 172 =0.2 30.186 79 75| 28
015301 1311 | 15427} 83 72 97 81 167 -0.3 30.16 89 75| 28
1600| 1313 | 15427 81 72 95 80 165 -0.3 30.15 90 75| 28
1630 1384 | 15427} 84 72 93 79 167 -0.4 | 30.15 50 751 28
1645 1427 | 15427 81 72 S 91 79 1564 =0.2 30.15 53 751 28




EPA

FIXED~ROOF STORAGE TANK STUDY
FIELD DATA SHEET

" hemical Ethanol Weather Conditions: AM Sun-Wind
}uacation Texas City, Texas PM Mjfd
ALV.A. 1400 Relative Humidity: AM 50Z
‘ PM _44%
" patE 4/20/78
‘ .V.A. Calibratiom:
Propane C, % Chart Chemical Z Chart
000 ppm AM 90 M 90 ppm aM 71 PM 71
5000 ppm  Diluted AM 63 PM 63 ppm Diluted AM 50 PM 50
» | Meter ACF Tenmperature °F Pressure 0.V.A. Reading |
Time | Singer|Roots | Meter| Liquid| Vapor|Ambient|Dilution|Tank H,0|Baro. Hg|Z Chart Rate
! ‘ Inches | Inches Adr| Sample
10630{ 2865 56 71 63 | 57 171 0.0 | 30.21
" 700 2871 58 71 64 59 164 0.4 30.21 78 75] 28
-10730] 3005 | } 63 71 66 62 166 0.8 30.21 78 751 28
18001 3116 63 21 68 61 165 0.1 30.21 80 751 28
. +830] 32353 66 70 69 64 167 0.4 30.22 31 75| 28
_|0900 3385 71 70 73 68 168 0.9 30.24 81 75| 28
19301 3512 70 70 74 69 166 0.6 30.25 83 75{ 28
llOOO 3612 69 70 76 68 166 0.1 30.25 83 I 751 28
.030| 3718 72 70 77 71 170 0.4 30.29 83 ; 751 28
'!1100 3745 70 70 | 78 71 166 0.3 | 30.30 81 75] 28
1130} 3928 76 70 82 67 166 0.5 30.29 85 75} 28
11200| 3957 66 70 83 64 168 -0.2 3o.28 85 73| 28
E1230 ‘3961 67 70 81 67 167 -0.3 30.26 82 75) 28
,1300} 3992 68 70 79 65 1656 . =0.5 30.25 75 75| 28
’11330 4043 81 70 82 65 166 0.9 30.25 86 75| 28
" 1400|4070 76 70 84 69 164 0.4 | 30.25 85 75| 28
11430( 4154 78 70 87 69 162 0.0 | 30.24 85 75| 28
1500 4267 86 71 89 638 166 0.3 30.24 85 75| 28
-11530 4297 77 71 91 71 163 0.0 | 30.24 89 75 28
1600 4422 72 71 87 71 163 ~-1.0 30.24 33 75) 28
N




EPA FIXED-ROOF STORAGE TANK STUDY

PLANT NAME Union Carbide TEST DATES 4/20-21/78
LOCATION Texas City, Texas TEST OPERATORS M. Escovitz
CHEMI CAL Acetic Acid S. Lambert
TANK 1.D. 4 NORMAL RELIEF SETTINGS.
DIAMETER (£ft) 120 PRESSURE 0 OF vacuuM O
HEIGHT (ft) 40 Q—B/‘t' MAXIMUM ALLOWED RELIEF SETTINGS
CAPACITY (bbls) 80,000 PRESSURE 1.5 OF VACUUM 0.5
COLCR Gray
INSULATION: TOP No SIDE NO TANK GAUGE HEIGHT (ft) 17' 9-3/8"
STORAGE TEMPERATURE (°F)___ aimbient
ROOF SLOPE 10°
VAPOR QUT N
! AIR IN
PRESSURE/VACUUN VALVE . R00TS
' METER
AIR/VAPOth SAMPL ING
TANK BREATHER MANIFOLD
YALYE (CLOSED OFF)
SAFETY RELIEF
VALVE
TANK TOP BREATHER VALVE
e - PORT
% YAPOR TEMP. —l :
- - FAXED ROOF TANK ;}““'“ TERP_
[

COMMENTS :

SAMPLING
PORT

SAMPLING
LOCATION

\%\H‘-h______:f53,ffi><:i\;.THIEF

PORT

Condensation of Acetic Acid into the metering system

caused a delay in testing.




; ' EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET

 ‘hemical Acetic Acid Weather Conditions: AMSun—Clouds-Windy
+ Location Texas City, Texas M____
. n.V.A. 1410 Relative Humidity: AM 53%
= ™
" DATE 4/20/78

.V.A. Calibration:

i Propane_C3 % Chart Chemical % Chart
000 ppm AM 90 PM 89 - ppu AM 54 PM 54
5000 ppm  Diluted AM 73 PM 72 ppm Diluted AM 45 pM 45
. ~ | Meter ACF Temperature °F Pressure 0.V.A. Reading
Time | Singer|Roots | Metar| Liquid| Vapor| Ambient!Dilucion| Tank Ho0{Baro. Hg|Z Chart Rate
' Inches | Inches Air| Sample
10615 1120( s6 69 | 61 | 56 213t -0.2 | 30.21
. 2630 1120] 56 69 61 56 218 0.0 | 30.21
“| o700 1120] 57 70 63 57 215 +0.3 | 30.21
1730 1140| 60 70 68 58 215 +0.4 | 30.22 83 75| 74
{0800 2870{ 63 70 68 58 218 +0.4 | 30.24 82 75{ 74
I830f - ' 4489] 65 70 69 58 220 +0.4 | 30.25 82 75{ 74
2900 5780( 68 70 71 61 219 +0.3 | 30.25 83 75{ 74
0930 . 6640] 68 70 73 62 220 #0.2 | 30.29 88 . | 75| 74
1000 6970| 69 70 76 61 218 - | +0.3 | 30.30 88 5] 74
‘11030 _ 69 70 77 | 61 215 +0.3 | 30.29 88 751 74
©1100 69 70 78 63 220 +0.4 | 30.28 88 75| 74
‘1130 73 70 80 63 220 +0.4 | 30.26 88 75| 74
1200 8300| 75 70 82 64 220 +0.5 | 30.25 | 89 75| 74
. 11230 10107f 75 70 81 63 215 0.0 | 30.25 28 75) 74
1300 10105 71 70 79 64 180 -0.6 | 30.264
1315 9919} 71 70 81 64 200 +0.1 | 30.24
“l1330 9922f 71 70 81 64 219 +0.4 | 30.24
1400 9923} 76 70 81 66 219 +0.5 | 30.24
11430 9980 79 70 84 66 214 +0.6 | 30.264
1500 10435{ 80 70 87 67 208 +0.7 | 30.24
.-11530 11150 83 70 88 67 | 209 +0.7 | 30.24 88 75| 74
1600 11596] 76 | 70 | 91 | 4 | 207 +0.5 | 30.26 | 88 | 73| 74
. 1640 11598 70 87 -0.6 | 30.24




EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET .
i“hemical Acetic Acid : Weather Condiﬁions: AM Clear-Sun

"._acation Texas City, Texas ' PM Clear-Sun
‘ Relative Humidity: AM 563
0.V.A. o

10 v . 1210 PM 497

DATE 4/21/78

; .V.A. Calibration:

_Propane C, % Chart Chemical "% Chart
" 000 ppm AM 90 PM 89 - ppa AM 54 PM 54
75000 ppm  Diluted AM 73 PM 72 ppan Diluted AM 43  pPM 44
. -~ | Metar ACF Temperature °F ' Pressure 0.V.A. Reading
‘Time Singer|Roots | Meter|Liquid| Vapor| Ambient| Dilution| Tank H20 Baro. Hg|%Z Chart Rate
. Inches | Inches 4&lr| Sample
| 0615 712|500 | s8 | s9 | s3 | 219 -0.1
1630 712{ 53 69 61 55 .| 208 +0.3
1 0700 ’ 712{ 55 69 63 57 211 +0.4
19730 | 2710} 65 70 66 60 218 +0.4 86 75| 74
1800 sse] 72 | 69 | 71 | 62 | 214 | +0.5 87 75| 74
0830 . ' 6650{- 79 70 77 65 213 +0.5 | 30.15 88 77| 74
1900 . 9043| 84 70 84 66 - | 218 +0.6 | 30.15 88 75 74
0930 11110| 88 70- | 88 67 216 +0.6 88 70{ 74
1000 13580| 91 70 93 68 212 +0.5 | 87 751 74
1030 15226f 92 70 9% 68 216 +0.4 | 30.15 87 741 73
| 1100 17050 94 70 96 69 215 +0.3 | 30.17 87 73| 74
| 1130 18520} 93 70 97 70 216 +0.1 | 30.16 88 72} 74
t1200 19280{ 92 70 97 70 212 - 0.0 | 30.16 87 75| 74
1230 19708 89 70 98 70. 211 -0.1 | 30.15 87 75| 74
1300| 19708} 84 70 97 71 213 -0.4 | 30.16
1311 19482
11330 19482 81 70 96 70 210 -0.3 | 30.12
1420 19482} 80 70 95 | 70 216 -0.2
11430 19276 79 70 96 70° 218 -0.2 | 30.08
1500 18912] 77 70 94 69 | 212 -0.2
11530 18058; 73 70 91 68 209 -0.7
)




_ EPA FIXED-ROOF STORAGE TANK STUDY
PLANT NAME Celanese TEST DATES 4/26~28/78
LOCATION Bishop, Texas TEST OPERATORS J. Mitchell,
CHEMIdAL Formaldehyde S. Lambert, H. Deriada
TANK I.D. 1745 NORMAL RELIEF SETTINGS
DIAMETER (ft) 47 PRESSURE _ 0O OF VACUUM _ 0
HEIGHT (ft) 4Q MAXIMUM ALLOWED RELIEF SETTINGS
CAPACITY (bbls)___12300 PRESSURE _L.5 OF VACUUM 0.5
COLOR Gray
INSULATION: TOP _ 2" . SIDE 2" TANK GAUGE HEIGHT (ft) _15

STORACE TEMPERATURE (°F) 147

ROOF SLOPE 20°

TANK
REATHER
VALVE
(CLOSED OF

AIR

TANK TQP

VAPOR

"}l

T
AOOTS METER

SAMPLING
MANIFOL

SAFETY RELIEF
YALVE

THIEF PORT

FIXED ROOF TANK

YAPOR TENP.
LIQUIG TEMP.

COMMENTS :

TANK

VENT

BREATHER ~ |

SAMPLING
LOCATION

— BAGE
PORT

Because of large amounts ¢f condensation the roots meter was

mounted to vent free to the atmosphere,




EPA FIXED-ROOF STORAGE TANK STUDY

FIELD DATA SHEET

Chemical Formaldehyde Weather Conditions: AM  Clouds
Location Bishop, Texas PM  Sunny
0.V.A. 1410 Relative Humidity: . AM .38
Date 4/26/78 PM
0.V.A. Calibration:
Propane Cj Z Chart Chemical % Chart
5000 ppm AM 90  PM 90 ppo AM PM
5000 ppm Diluted AM PM ppm Diluted AM ™M
Meter ACF Temperature °F ) N Pressure 0.V.A. Reading
Tank Ho0 {Baro. Hg Rate
Time [Singer| Roots|Meter (Liquid| Vapor !|Ambient{Dilution| Inches Inches | Chart jAir {Sample
0630 6100
0700 5999 80 144 | 161 58 55 0.05 30.26
0730 5406 | 122 145 | 161 60 56 0.05 30.27
0800 4760 | 124 147 | 161 63 62 0.05
0830 4284 | 126 148 | 161 64 144 0.05 30.28
0900 3606 | 127 148 | 162 65 195 0.05 30.29
0930 2870
1000 2148 | 133 149 | 162 70 214 7 0.05 30.29
1030 1492 | 135 150 | 162 71 211 0.02 30.29 58 100
11100 850 | 137 150 | 162 72 210 0.0 30.26 52 100
1130 95 | 139 | 151 |162 | 74 198 0.0 |30.25
1200 9451 | 137 152 | 162 76 207 0.0 30.23 53 0 1} 100
1230 8743 | 137 151 | 162 76 216 0.1 30.23
1300 8192 | 133 153 [ 162 76 207 0.1 30.22 54 100
1330 7729 | 121 153 | 162 74 212 0.1 30.21 58 100
1400 7389 | 127 150 | 162 75 207 0.1 30.21
1430 7374 | 134 151 | 162 75 216 0.1 30.21 58 0 100
1500 6730 | 137 152 | 162 75 208 0.1
1530 6080 | 137 150 {162 74 213 0.1 62 0 100
1600 5364 0.1
- 1630 4863 1135 | 151 [162 75 214 0.1 30,21 55 0 100




EPA FIXED-ROQOF STORAGE TANK STUDY

FIELD DATA SHEET

Chemical] Formaldehyde (Cont'd.) Weather Conditions: AM Clouds

Location  Bishop, Texas PM Sunny

0.V.A, 1410 Relative Humidity: AM 18%

Date 4/26/78 PM

0.V.A. Calibratiom:

Propane Cj % Chart Chemical % Chart

5000 ppm AM 90 PM 90 ppm AM PM

5000 ppm Diluted AM M ppm Diluted AM M

Meter ACF Tempera:ure_:% Pressure 0.V.A. Reading
Tank HpQ|Baro. Hg Rate

Time|Singer{ Roots [Meter |Liquid| Vapor {Ambient (Dilution | Inches Inches |Z Chart |Air [Sample
1700 4353 | 133 152 | 162 74 211 0.1 30.20 51 0 100
1730 3924 133 151 | 162 72 208 0.1 30.18 58 0 100
1800 3495 | 130 151 | 162 71 205 0.1 30.18 58 0 100
2000 3401 [ 117 148 | 161 66 207 0.05 30.22 56 0 100
2030 2946 | 126 149 | 161 65 200 0.1 30.21

2100 2477 | 127 148 | 161 64 207 0.1 30.21 53 0 100
2130 2019 |128 146 | 161 | 64 208 30.21 54 0 100




EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET

-Chemical Formaldehyde Weather Conditions: AM Cloudy
_ ocatiom Bishop, Texas : PM Sunny
_0.V.A. 1410 Relative Humidity: AM 81
' T PM 41%
~ JATE 4/27/78
" .V.A. Calibration:
" .ropane C3 4 Chart Chemical % Chart
""%000 ppm AM 90 MM 90 ppm AM ™
000 ppm - Diluted AM PM ppm  Diluted AM PM
) Meter ACF Temperature °F Pressure 0.V.A. Reading
|Time Singer{Rocts | Meter|Liquid|Vapor|Ambient{Dilution|Tank H50|Baro. Hg|% Chart Rate
' Inches | Inches Airi Sample
| 0800 991894 114 | 144 | 158 | 67 | 67 0.0
1830 9913481 127 145 i59 59 128 ¢g.1 30.24 53 100
“} 0900 990812) 128 147 159 70 183 - 0.1 30.24 57 . 100
: 3930 990255( 127 146 159 71 210 0.1 30.24 53 100
.. 1000 989727] 124 146 159 73 218 0.1 30.24
: 1030 989078| 128 146 159 73 215 0.1 30.24 54 100
1100 9885621 132 148 159 75, 215 0.1 30.24 55 i 100
? 1130 988009 131 148 159 77 207 0.1 30.24 52 0 | 100
1200 987434 131 149 159 77 205 _ 0.1 30.24 |
ﬁ 1230 986883 132 149 159 78 215° 0.1 30.22 53 0 ; 100
1300 986344 127 148 159 77 214 0.1 30.22
1330 985801 128 148 159 79 205 0.12 30.19 54 100
|1400 9853101 126 148 159 78 211 0.1 30.17 51 100
. 1430 984754 129 147 159 78 209 g.1 30.17
|1500I 984244| 129 148 159 78 216 0.1 130.15 54 0 | 100
|
1
|




EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET

.Chemical Formaldehyde Weather Condiéions: AM Cloudy
.. Jcation Bishop, Texas . PY Sun
' ity: 6472
0.V.A. 1410 Relative Humidity: ég —
' UATE 4/28/78
.V.A. Calibrationm:
~rropane C3A Z Chart Chemical % Chart
"J00 ppm AM 90 PM _S0 ppm AM .PM
.~J00 ppm Diluted AM M ppm  Diluted AM M
. Meter ACF Temperature °F Prassure 0.V.A. Reading
{Time | Singer|Roots | Meter|Liquid| Vapor|Ambient|Dilution|{ Tank H,0|Baro. Hg|Z Chart Rate
! ‘ Inches Inches lAir| Sample
0815 984050{ 97 140 | 156 | 73 79 +0.1 | 30.11
%)830 983794 119 143 156 75 142 0.1
< 0900 983320 122 143 156 | 75 200 0.1 30.12 53 100
£ 1930 982745| 126 145 156 77 213 0.1 55 100
.. <000 982175| 127 144 156 78 207 0.1 30.08 34 100
£ 1030 981639| 127 | 145 | 156 | .79 | 206 0.1
- .100[ 981134| 126 145 156 79 215 0.1 30.08 56 100
f 1130 980612} 128 145 156 81 209 0.1 54 i 100
1200 980067 128 145 156 81 202 0.1 30.06 :
711230 979570} 125 143 156 81 211 0.1 56 0 100
1300 979120| 124 | 144 | 156 | 81 | 202 0.1 | 30.04
! 1330 978685 128 145 156 81 207 0.1 30.04 56 0 100
' 1400 978265 128 144 156 81 200 0.1 30.01
- 1430 123 144 | 156 80 199 30.00 56 0 | 100
| 1500 124 | 144 | 156 | 80 208




EPA FIXED-ROOF STORAGE TANK STUDY

PLANT NAME Cogmar TEST DATES 5/9=10/78
LOCATION Baton Rouge, Louisiana TEST OFERATORS J. Mitchell
CHEMICAL ______ Ethvl Benzene M. Escovitz
TANK I.D. 305-8 NORMAL RELIEF SETTINGS
DIAMETER (ft) 73 PRESSURE _ 0.5 _ OF VACOUM 0.5
HEIGHT (ft) 40 MAXIMUM ALLOWED RELIEF SETTINGS
CAPACITY (bbls)__ 30,000 - PRESSURE _ 0.5  OF vacuuM 0.5
COLOR White |
INSULATION: TOP N¥o  SIDE _ Mo TANK GAUGE HEIGHT (fr) _ 14’ 10-1/2"
STORAGE TEMPERATURE (°F) __ Ambient
ROOF SLOPE 10°

VAPOR QUT

ROOTS METER

o

SAMPLING
MANIFOL

FANK
BREATHER
SAFETY RELIEF

VALVE |
T— THIEF PORT

< o

TANK TOP

FIXED RQOF TANK LEQUID TEMP,
J/’
SANPLING
LOCATION
TANK THIEF
e:::;HIN§_4 PORT

GAGE
PORT

COMMENTS: Cosmar officials were forced to work the tank on 5/11/78
thus cutting the test short one day.




EPA FIXED-ROOF STORAGE TANK STUDY

FIELD DATA SHEET -

-.Chemical Ethyl BenZerne Weather Conditions: AM Cloudy-Rain
. ocation Baton Rouge, Louisiana PM Cloudy
_0.V.A. . 1410 Relative gumidity: ;g 22§
" uATE 5/9/78
.V.A. Calibratioa:
" rropane C3 Z Chart Chemical 2 Chart
"T000 ppm AM 90 PM 90 Ppm AM 74 PM
-000 ppm  Diluted AM 65 MM ppm Diluted AM P
) Meter ACF Temperature °F Pressure 0.V.A. Reading
Time | Singer|Roots'| Meter| Liquid| Vapor|Ambienr|Dilution|Tank H,0|Baro. Hg{% Chart Rate
' Inches | Inches Air| Sample
a)
10700 6379
3730 6420 | 72 80 76 71 176 -0.1 30.19 78
0800 6468 | 73 80 76 72 173 0.0 78
~ 2830 6494 | 73 81 77 72 178 -0.1 84
. J%00 6472 | 74 | 81 77 73 166 0.0 83 751 28
_f0930 ., 6256 { 78 82 78 75 165 0.0 83 475 28
1000 6082 | 80 82 80 79 199 0.0 87 751 28
\11030 6065 | 82 82 81 79 195 +0.1 30.19 89 75; 28
L100 5826 | 84 81 79 87 173 +0.1 87 75; 28
-+ 1130 5369 | 87 82 84 88 193 +0.1 89 75; 28
{1200 5071 | 90 82 87 87 196 +0.1 30.19 90 751 28
- 1230 4839 | 92 82 88 82 195 +0.1 91 751 28
i1300 4559 | 94 82 90 83 190 +0.1 92 75| 28
11330 4326 | 95 83 91 84 193 C+0.1 92 751 28
1400 ' 4222 | 95 83 92 83 193 +0.1 93 75| 28
1430 4092 | 96 82 93 85 191 +0.1 ¢ 93 75} 28
f 1500 4012 | 96 82 93 84 191 0.0 92 75| 28
1530Q 4012 | 96 82 93 84 191 0.0
a) Roots meter ranibackwards during this fequeﬁce pf tests.




- Chemical Ethyl Benzene

EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET

Weather Conditions:

AM Sun

Lcation Baton Rouge, Louisiana PM Sun
0.V.A. 1410 Relative Humidity: AM 607
PM
© JATE 5/10/78
).V.A. Calibration:
" Jropane Cqy % Chart Chemical % Chart
5000 ppm AM 90 " PM 89 prm AM 74  PM
000 ppm  Diluted AM 64 PM 62 ppm Diluted AM PM
Meter ACF Temperature °F Pressure 0.V.A. Reading
[Time Singer|Roots | Meter|Liquid| Vapor{Ambient{DilutioniTank H,0 Baro. Hg{% Chart Rate
: Inches Inches Alr| Sample
"[o7oo 8813 | 65 78 67 61 128 +0.0
v 0730 8642 | 65 78 67 61 130 +0.1 30.34 31 75| 28
' | 0800 8449 70 79 ‘ 67 187 +0.1 S g1 75| 28
- 0830 8156 | 73 | 80 | 72 | 73 | 195 +0.1 82 | 75| 28
-, 0900 7604 76 80 74 76 192 +0.1 83 75| 28
{ {0930 7543 79 80 76 78 196 +0.1 a3 75] 28
‘ 1000 7229 81 80 78 79 196 +0.1 84 _75‘ 28
11030 6901 | 83 | so | so | 81 | 192 +0.1 86 | 75| 28
1100 5601 | 85 80 82 { 80 192 +0.1 85 _ | 75; 28
1130 6422 87 30 84q 80 192 +).1 86 75 28
- 1200 6273 | 90 30 87 81 193 +0.1 88 751 28
1230 5867 { 91 81 88 31 193 +0.1 88 73| 28
1300 5501 92 81 89 82 198 +J.1 89 751 28
1330 5374 | 96 | 81 | 90 | 83 | 197 +0.1 90 | 75| 28
1400 5172 { 95 31 91 83 199 0.0 .30.34 90 75| 28
1430 5016 96 81 91 83 196 0.0 90 75| 28
| 1500 5017
: 1530 5093
|
\




EPA FIXED-ROOF STORAGE TANK STUDY

PLANT NAME Exxon TEST DATES 5/16-17-18/78
LOCATION Bay Town, Texas TEST OPERATORS _ J. Mitchell
CHEMICAL Cyclochexane . M. Escovitz

TANK I.D. 65 ' NORMAL RELIEF SETTINGS: |
DIAMETER (ft) 73 PRESSURE 0.5  OF VACUUM .0.25
HEIGHT (ft) 40 MAXIMUM ALLOWED RELIEF SETTINGS
CAPACITY (bbls) 30,000 : - PRESSURE _ 0.25 OF VACUUM 0.25
COLOR Whife

INSULATION: TOP _ No SIDE No TANK GAUGE HEIGHT (ftr) _24' 3-1/2"
STORAGE TEMPERATURE (°F)__Ambient

ROOF SLOPE 10°

NOTE: TANK BREATHER
VALYE - CLOSED OFF YAPOR OUT

=

ROOTS METER

SAFETY RELIEF
YALYE

THIEF

PORT THIEF PORT

TANK TQP

YAPOR TEMP.

FIXED ROGF TANK Liuio |

1{/“ TEMP.

TANK
BREA THER
YALVE

SAFETY
RELIEF —1 _SAMPLING
VALVE LOCATION

. COMMENTS : Electrical outage on 5/16/78 caused lack of OVA and temperature
readings until 1200. '




EPA FIXED-ROOF STORAGE TANK STUDY
FIELD DATA SHEET

Chemical ‘Cyclohexane Weather Condit;ions: AM Cloudy
" cation Bay Town, Texas ' PM Sun
JV.AL 1410 | S Relative Humidity: AM 3562
PM  60%
TE 5/16/78
0.V.A. Calibratien: .
‘opane 03 %z Chart Chemical Z Chart
5000 ppm AM 90 PM 90 ppum AM 82 pM
00 ppm  Diluted AM 37 PM 34 _ ppm Diluted AM PM
' Meter ACF Temperature °F Pressure 0.V.A. Reading
..me | Singer|Roots | Meter|Liquid| Vapor| Ambient|Dilution{ Tank H50|Baro. Hg|% Chart Rate
' Inches | Inches Adir| Sample
-0700 8706
7730 | 8682
~300 8598
n330 1 7873
300{ 7407
| 0930 73221
700 7006
,~1030 6713
' 100 6462 : 30.12
1130 6120 '
. 200 5853
L2307 5752 . - +0.1 g3 . 83 75175
-’300 ' 5712 91 79 88 89 196 - +0.1 82 82 75| 75
336 3699 92 79 87 39 198 : 83 83 75175
1400 - 5696{ 91 79 | 86| 82 198 82 82 | 75|75




EPA FIXED-ROOF STORAGE TANK STUDY

, FIELD DATA SHEET
"Luemical Cyclohexane

‘ C Weather Condiéions: AM Cloudy .
" “~ecation . " Bay Town, Texas L ‘ PM Sun
« V.A, C 1410 : Relative Humidity: AM 91Z
. _ PM
_ TE _5/17/78
0.V.A. Calibration: ) _
. opame Cy % Chart " Chemical %2 Chart
5000 ppu AM _ 90 PM _89 ppm AM 82 pm
l; 00 ppm  Diluted AM 35 PM 34 ppm Diluted AM M
R | Meter ACF Temperature °F P
 me | Singer|Roots | Meter| Liquid| Vapor|Ambient|Dilution| Tank Hr;s;::': HglZ CE-V.A' T
) ‘ 2 - g arg Rate
Inches Inches Adri Sample
. 100 4575 -0.1
10730 4386 | 76 77 75 74 133 +0.1 | - | 7 75 |75
Coso0| 0 | sw29] 79 | 78 76 | 76 | 152 +0.1 79 |75]75
0830 3726 81 78 78 78 152 +0.1 80 75-175
00| 3429( 83 | 79 79 78 | 148 +0.1 |30.10 | 8 [75]7s
‘{0930 3149 |- 85 79 81 80 153 +0.1 80 75 | 75
£ 200 2869 85 79 81 81 155 +0.1 79 75 175
L1030 ' 2768| 84 79 80 79 152 +0.1 170 75375
41100 2667 85 79 80 79 152 0.0 - 70 75 175
130 2557| 84 79 80 | © 79 153 | +0.1 79 75 | 75
1200 2192| 85 79 83 82 152 | +0.1 79 751 75
230 1877| 86 79 84 82 153 | +0.1 ' 80 75 | 75
1300 1614 87 79 85 84 151 . +0.1 80 75| 75
330 tss7l 89 | 79 | 8 | 84 | 1s4 +0.1 80 | 75{75
400k 1436 90 79 85 84 153} +0.1 gL ]75|7s
430 1412 90 79 88 83 154 -{ +0.1 79 75| 75
¢ L5000 1406 '




. EPA FIXED-ROOF STORAGE TANK STUDY

‘ FIELD DATA SHEET
¢ emical Cyclohexane

Wéathe:.Condiéions: AM Sun-Clouds
‘Location Bay' Town, Texas : o PM Sup-Clouds
‘ o . e .
VLA, 1&}0 Relative Humidicy: gﬁ 91%
( TE 5/18/78
0.V.A. Calibration:
topane C; 2T Chart Chemical % Chart
5u00 ppm AM g9 PM 89 ppm M 82 pm 82
700 ppm  Diluted  AM 36 M ppm Diluted AM PM
ll mé S?:;:: gszts Mecer Liquidezgzia:;::e;: Diluti o o % T e
s ution|Tank H,0|Baro. Hg|{% Chart Rate
l ' Inches | Inches Air| Sample
730 546 78 17 76 75 142 0.0 79 75 | 75
Lnaoo . 189 80 18 | 77 76 145 +0.2 78 75 175
130 H999917 82 78 78 77 | 148 +0.2 | 30.10 77 75 | 75
| 0900] 0999604 84 79 78 78 153 +0.2 |77 75| 75
)30 5999414 86 79 80 79 149 +0.2 78 75 {75
i 1000 5999114 88 79 83 | -82 149 +0.2 78 75 | 75
" )30 91 | 79 | 85| 84 | 1s0 £0.2 78 |7151]7s
. 1100 9998244 92 | 79 86 | 84 | 152 +0.2 1 78 75175
' 130 94 79 87 85 155 +0.2 79 75§ 75
200 bg97483 95 | 79 | 87 | 87 | 154 | +0.2 79 |75(75
1230 9997321 96 79 87 87 154 +0.2 78 75 75
300 9997299 95 79 88 86 | 133 | +0.2 | 751 75

‘1330 9992293 94 79 87 86 154 +0.1 76 715175

"R




APPENDIX C

DATA REDUCTICN
WORK SHEETS




WORKSHEET

FIELD RESPONSE FACTOR 1.07

CHEMICAL  Isopropanol-

LOCATICN Union Carbide DILUTION FACTOR 7.81

0.V.a. # _1400 M.W. = 60.10 g/m

DATE 4/13/78 R

Time A.ACF Meter Temp °R | Baro. Hg|A SCF | % Chart | ppm as Cq | Diluted.| Undiluted Lbs/Fe3

Inches - ppm rpm

0600 30.28 ¢ a) =]
0630 | =54 520 30.28 =53 a)

0700 | -35 520 30.28 -36 a)

0730 | 102 521 30.28 - 105 a)

0800 | 140 522 30.28 143 a)

0830 [ 200 525 30.28 204 a)

0900 | 490 527 30.29 497 a)

0930 | 412 527 30.29 418 a)

1000 | 276 531 30.30 278 84 3100 3300 26000 4.0 x 10-3
1030 | 187 536 30.30 186 84 3100 3300 26000 0 x 10-3
1100 | 370 539 30.31 370

1130 | 450 541 30.31 445

1200 | 228 542 30.31 225 :
1230 | 263 546 30.31 258 83 2900 3100 24000 3.7 x 1073
1300 | 201 547 30.31 196 82 2700 2900 23000 3.6 x 10-3
1330 | 364 545 30.31 357 83 2900 3100 24000 3.7 x 103
1400 | 112 548 30.31 | 109 _

1430 | 34 548 30.31 33 84 3100 3300 26000 0 x 10-3
1500 { -92 548 30.31 -40 84 3100 3300 26000 0 x 10-3
1530 0 550 30.31 0 85 3400 3600 28000 4 x 10-3
1600 | =2 544 30.31 -2

1630 0 542 30.31 0

TOTAL | 3829 3824 25000 |15 lbs/day

a) .Data lost due to condensate formation,




CHEMICAL

WORKSHEET

Isopropanod FIELD RESPONSE FACTOR _1.07

LOCATION __ ynfon Carbide DILUTION FACTOR 7.81

0.V.A. # 1400 M.W. = 60.10 g/m

DATE 4/14/78

Time | & ACF | Mecer Temp °R | Baro. Hg |4 SCF | % Chart | ppm as C | Diluted.|Undiluced | Lbs/Fe3

Inches ppm ppm

0630 O 524 30.33 0 83 2900 3100 24000 3.7 x 1073
0700 | 0 523 30.33 0 83 2900 3100 24000 3.7 x 10-3
0730 | 688 525 30.33 701 84 3100 3300 26000 4.0 x 10-3
0800 | 494 531 30.33 498 84 3100 3300 26000 4.0 x 10-3
0830 | 639 533 30.33 | 642 84 3100 3300 26000 4.0 x 10-3
0900 | 499 536 30.33 498 83 2900 3100 24000 3.7 x 10-3
0930 | 410 539 30.33 407 85 3400 3600 28000 4.4 x 1073
1000 | 403 542 30.33 398 85 3400 3600 28000 4.4 x 10-3
1030 | 214 539 30.33 212 85 3400 © 3600 28000 4.4 x 10-3
1100 | 191 553 30.33 185 85 3400 3600 28000 4.4 x 1073
1130 | 200 552 30.33 194 84 3100 3300 26000 4,0 x 10-3
1200 | 172 557 30.33 165 84 3100 3300 26000 4.0 x 10™3
1230 | 199 557 30.33 191 85 3400 3600 28000 4.4 x 10-3
1300 | 91 557 30.33 87 84 3100 3300 26000 4.0 x 10™3
1330 | 46 553 30.33 44 € a) 5
1400 553 30.33

1430 | O 552 30.33 0 84 3100 3300 26000 4.0 x 1073
1500 552 30.33 9 84 3100 3300 26000 4.0 x 10~3
1530 | 18 551 30.33 17 84 3100 3300 26000 4,0 x 10-3
1600 | O 549 30.33 0 84 3100 3300 26000 4.0 x 10-3
1630 {543 541 30.33  |-337

1700

TOTAL | 4273 4248 26000 17 lbs/day

a) Equipment inoperative because of condemsate formation.




CHEMICAL

WORKSHEET

Ethanol - FIZLD RESPONSE FACTOR _ 1.26

LOCATION Union Carbide DILUTION FACTOR 8.06

0.V.A. # 1400 M.W.= 46.02 g/m

DATE 4/18/78

Time AiACF Meter Temp °R | Baro. Hg |4 SCF | 2 Chart | ppm as C3 Diluted .| Undilutaed | Lbs/Ft?

Inches ppm ppu

0630 0 528 30.09 0

0700 0 529 30.10 0 85 3400 4300 35000 4,2 x 10-3
0730 529 30.11 86 3600 4500 36000 4.3 x 1073
0800 | 13 530 30.11 13 87 4000 5000 40000 4.8 x 10-3
0830 | 228 531 30.10 228 87 4000 5000 40000 4.8 x 10=3
0900 | 145 532 30.10 145 82 2700 3400 27000 3.2 x 10-3
0930 | 308 534 30.13 307 87 4000 5000 40000 4.8 x 1073
1000 | 300 538 30.13 296 89 4600 5800 47000 5.6 x 10-3
1030 | 124 538 30.13 122 84 3200 4000 32000 3.8 x 10-3
1100 | 90 541 30.12 88 86 3600 4500 36000 4.3 x 1072
1130 | 117 544 30.12 114 88 4300 5400 44000 5.2 x 10-3
1200 0 547 30.10 0 — a) 5,
1230 0 546 30.10 0 a)
1300 0 545 30.06 0 a)
1330 0. 545 30.05 0 a)
1400 0 545 30.05 0 a)

14301 0 545 30.05 0 a)
1500 0 543 30.05 0 a)
1530 0 541 30.05 0 a)
1600 0 540 30.00 0 a)-
1630 | -16 5338 30.00 -16 a)
1700 | 44 538 30.00 -43 a)

FOIAL 1323 1313 38000 6.0 lbs/da

a) Data lost because of condensate formation




CHEMICAL

WORKSHEET

Ethanol . FIELD RESPONSE FACTOR _ 1.26

LOCATION Uaion Carbide DILUTION FACTOR 8.06

0.V.A, 1400 M.W. 46.02 g/m

DATE 4/19/78

Time AiACF Meter Temp °R ) Baro. Hg |4 SCF | Z Chart | ppm as C4 | Diluted .| Undiluted Lbs/Ft3

Inches ppm ppm

0630 524 30.16

0700 524 30.16

0730 525 30.16

0800 | 108 531 30.16 108 82 2700 34400 27000 3.2 x 10-3
0830 | 250 532 30.19 250 83 2900 3600 29000 3.5 x 1073
0900 25 534 30.20 26 86 3600 4500 36Q00 4.3 x lO‘%
0930 534 30.20 85 3400 4300 35000 4.2 x 10-3
1000 535 30.21 B4 3200 4000 32000 3.8 k 10-3
1030 536 30.22 85 3400 4300 35000 4.2 x 1073
1160 2 539 30.22 36 3600 4500 36000 4,3 x 10-3
1130 | 88 548 30.22 86 86 3600 4500 36000 4.3 x 1073
1200 65 549 30.22 63 87 4000 5000 40000 4.8 x 10-3
1230 | 77 551 30.20 74 87 4000 5000 40000 4.8 x 103
1300 | 52 552 30.20 50 87 4000 5000 40000 4.8 x 103
13301 el 550 30.20 59 B6 3600 4300 36000 4.3 x 1073
1400 30 544 30.15% 29 89 4600 3800 47000 5.6 x 1073
1430 | 37 543 30.16 36 “— a) >
1500 542 30.16 a)

1530 0 543 30.16 a)

1600 541 30.16 a)

1630 | -71 544 30.15 -69 a)
1700 | =43 341 30.15 =42 a)

TOTAL | 802 790 36000 3.4 1bs/da

a) Data lost because of condensate formation




CHEMICAL

WORKSHEET

Ethanol - FIELD RESPONSE FACTOR __1.26
. LOCATION  Uniom Carbide DILUTION FACTOR 8.06

0.V.A. # 1400 M.W. 46.02 g/m

DATE 4/20/78

Time | 4 ACF | Mecer Temp °R | Baro. Hg|a SCF | % Chart | ppm as C, | Diluted .| Undiluted | Lbs/Fe3

Inches ppm’ ppm

0630 0 516 30.21 0

0700| 6 518 30.21 6 78 2000 2500 20000 2.4 x 10™3
0730 | 134 523 30.21 136 79 2200 2800 22000 2.6 x 1073
0800 | 111 523 30.21 113 80 2400 3000 24000 2.9 x 1072
0830 | 137 526 30.22 139 81 2500 3200 26000 3.1 x 1073
0900 | 142 531 30.24 143 81 2500 3200 26000 3.1 x 10~3
0930 | 117 530 30.25 118 83 2900 3600 29000 3.5 x 10-3
1000 | 100 529 30.25 101 a3 2900 3600 29000 3.5 x 103
1030 | 106 532 30.29 106 83 2900 3600. 29000 3.5 x 103
1100 | 27 530 30.30 27 81 2500 3200 26000 3.1 x 1073
1130 | 183 536 30.29 182 85 3400 4300 35000 4.2 x 10-3
1200 | 29 526 30.28° 29 85 3400 4300 35000 4.2 x 10-3
1230 & 527 30.26 4 82 2700 3400 27000 3.2 x 10-3
1300 | 31 528 30.25 31 75 1600 2000 16000 1.9 x 10-3
1330 | 51 541 30.25 50 86 3600 4500 36000 4.3 x 10-°
1400 | 27 536 30.25 27 85 3400 4300 35000 4.2 x 1073
1430 | 84 538 30.24 83 85 3400 4300 35000 4.2 x 10-°
1500 | 113 546 30.2¢6 110 88 4300 5400 44000 5.2 x 10~3
11530 | 30 537 30.24 30 89 4600 5800 47000 5.6 x 10-3
1600 125 532 30.24  |-125 83 2900 3600 29000 3.5 x 10-3

E
|

FOTAL 1432 1435 33000 5.7 1lbs/da




WORKSHEET

CHEMICAL Acetic Acid FIELD RESPONSE FACTOR _ 1.11l
LOCATION  Union Carbide DILUTION FACTOR 3.33
 0.V.A. #1410 M.W.  60.05 g/m
DATE 4/20/78 _
Time | o ACF | Mecer Temp °R | Baro. Hg|A SCF | % Chart | ppm as C, | Diluted | Undiluted | Lbs/Ft3
Inches prm prm
0630 0 516 30.21
0700 0 517 30.21
0730 {+ 20 520 30.21 20{ 83 3100 3400 11000 1.7 x 1073
0800 | +1730 523 30.22 1764 | 82 2900 3200 11000 1.7 x 10™3
0830 | +1619 525 30.24 1646 | 82 2900 3200 11000 1.7 x 10-3
10900 | 1291 528 30.25 1305 | 83 3100 3400 11000 1.7 x 1073
0930 | 860 528 30.25 ‘869 | 88 4300 4800 16000 2.5 x 1073
1000 | 330 529 30.29 133 | 88 4300 4800 16000 2.5 x 10=3
~ 11030 529 30.30 88 4300 4800 | 16000  |2.5 x 10-3
1100 529 30.29 88 4300 4800 16000 2.5 x 10-3
1130 533 30.28 88 4300 4800 16000 2.5 x 10™3
1200 | 1730 535. 30.26 1727 | 88 4300 4800 16000 2.5 x 10™3
1230 | -1407 535 30.25  |-1404 « a) S
1300 |~ 2 531 30.25 |- 2 a)
1330 | 186 531 30.24 187 - a)
1400 4 531 30.24 4 a)
1430 57 536 30.24 57 a)
1500 | 455 | 539 30.24 450 a) _
1530 | 715 540 30.24 706 | 88 4300 4800 16000 2.5 x 10~3
1600 | 446 543 30.24 438 | 88 4300 4806. 16000 2.5 x 1073
1630 2 536 30.24 2
TOTAL | 9445 9508 16,000 |26 lbs/day

a)

Data lost because of condensate formation




CHEMICAL

WORKSHEET

Acetic Acid FIELD RESPONSE FACTOR 1.111

LOCATION Union Carbide DILUTION FACTOR 3.33

0.V.A. # 1410 M.W. 60.05 g/m

DATE 4/21/78

Tiza | A ACF | Meter Temp °R | Baro. Hg |4 SCF | X Chart | ppm as C4 | Diluted ) Undiluted Lbs/Ft3

Inches prm PPo

0630 0 510 30.15 0
0700 0 513 30.15 0 |
0730 1998 515 30.15 2064{ 86 3800 4200 14000 2.2 x 10~3
0800 | 1744 525 .15 | 17627] 87 4100 4600 15000 2.3 x 1077
0830 2196 532 30.15 2192 88 4300 4800 16000 2.5 x 10™3
0900 | 2393 539 30.15 2362 88 4300 4800 16000 2.5 x 10-3
0930 2067 544 30.15 2022{ 88 4300 4800 16000 2.5 x 10-3
1000-| 2470 548 30.15 2398| 87 4100 4600 15000 2.3 z 103
1030 | 1646 551 30.15 1589| 87 4100 4600 15000 2.3 x 10-3
1100 | 1824 552 30.17 1759] 87 4100 4600 15000 2.3 x 1072
1130 | 1470 554 30.16 1612{ 88 4300 4800 16000 2.5 x 103
1200| 760 553 . 30.16 731| 87 4100 4600 15000 2.3 x 1073
1230 | 428 .552 30.16 413| 88 4300 4800 16000 2.5 x 10=3
1300 0 549 30.16 o| 88 4300 4800 16000 2.5 x 10-°
1330} 226 544 30.15 221 ¢ a) - >
1400 0 30.13 0 a)
1430 | =206 541 30.12 -202 a)
1500 | -364 . 540 30.12 -358 a)
1530 | -854 537 30.12 -845 a)
1600 | '

TOTAL | 19222 18934 15,000 45 lbs/day

a) Data lost because of condensate formation




T

WORKSHEET
_. CHEMICAL  Formaldehyde FIELD RESPONSE FACTOR __ N.A.
1_ LOCATTION Bishop, Texas DILUTION FACTOR N.A.
L 0.V.a. ¢ __ 1410 . -
| DaTE 4/26/78
i_ Time A'ACF Meter Temp °R | Baro. Hg|4 SCF | % Chart | ppm as C, Diluted .| Undiluted
Inches pPpm pem
}
.. | 0630
. | 0700| 101 540 30.26 199 < a)
| | 0730| 593 582 30.27 544 a)
| o800 | 646 584 30.27 590 a)
| los3o| 476 586 30.28 434 a)
~ logoo| 678 587 30.29 | 17 a)
[‘ 0930 | 736 587 30.29 670 a)
1000 | 722 593 30.29 650 a)
- | 1030| 856 595 30.29 589 58 a)
| | 1100 s42 597 30.26 | 574 | 52 a)
| 1130} 755 599 30.25 673 a)
! 1200 | 453 597 30.23 405 53 a)
1230 708 597 30.23 | 633 a)
1300 | 551 593 30.22 496 54 a)
1330 | 463 581 30.21 425 58 a)
1400 | 340 587 30.21 309 a)
1430 | 15 594 30.21 13 58 a)
. | 1500 | 644 597 30.21 575 a)
1530 650 597 30.21 580 62 a)
1600 | 716 597 30.21 639 a)
-] 1630 501 595 30.21 449 55 2)
1700 | 510 593 30.20 458 51 2)
© 11730 | 429 593 30.18 385 58 a)
~ | 1800 429 590 30.18 387 58 a)
2000 30.22 56 2)
| 2030 455 577 30.21 420 a)
(cont'd.}
TOTAL

a)

Data lost because of condensate formation.




! WORKSHEET
 CHEMICAL Formaldehyde FIELD RESPONSE FACTOR N.A.
| LOCATION Bishop, Texas . DILUTION FACTOR N.A.
0.V.A. # 1410 : M.W. N.A.
[“ DATE = 4/26/78
f Time A. ACF | Meter Temp °R | Baro. Hg |4 SCF | % Chart | ppm as Cq | Diluted. Undiluted | Lbs/Fe3
- Inches Ppa rpa
.
2100 | 469 587 30.21 426 53 € a) -
2130} 458 588 30.21 415 54 a)
|
i
514 SCF
TQTAL 30 min.

a) Data lost because of condensate formatiom.




CHEMICAL

WORKSHEET

Formaldehyde FIELD RESPONSE FACTOR __ N.A.
LOCATION Bishop, Texas DILUTION FACTOR N.A.
0.v.a. # 1410 MW, N.A.
DATE 4/27/78
Time | 4 ACF | Meter Temp °R | Baro. Hg|4 SCF | % Chart | ppm as C, | Diluced.| Undiluted | Lbs/Fe3
Inches PPm ppm
0800 574 € a) >
0830 | 546 587 30.24 496 53 a)
0900 | 536 588 30.24 486 57 a)
0930 | 557 587 30.264 506 53 a)
1000 | 528 584 30.24 482 a)
1030 | 649 588 30.24 589 | 54 a)
1160 | 516 592 30.24 465 55 a)
1130 | 553 591 30.24 499 52 a)
1200 | 575 591 30.24 519 a)
1230 | 551 592 30.22- | 496 53 a)
1300 | 539 587 30.22 430 a)
1330 | 543 588 30.19 492 54 a)
1400 | 491 586 30.17 446 51 a)
1430 | 556 589 _ | 30.17 503 a)
1500-| 510 589 130.15 460 54 a)
TOTAL a9smi§§

a) Data lost because of condensate formation.




. CHEMICAL

WORKSHEET

N.A.

Formaldeh¥de FIELD RESPONSE FACTOR
_ LOcCATION Bishop, Texas DILUTION FACTOR N.A.
_0.v.a. # 1410 M.W. N.A.
DATE 4/28/78 .
Time :.‘.' ACF | Meter Temp °R | Baro. Hg|A SCF | X Chart | ppm as C4 Diluted .| Undiluted | Lbs/Ft3
Inches ppm prm
0830 579 30.11 & a) 2
0900 | 474 582 30.11 433 53 a)
0930 | 575 586 30.12 522 55 a)
1000 | 570 587 30.12 516 54 a)
1030 | 536 587 30.08 485 a)
-~ {1100 | 505 586 30.08 457 56 a)
1130 | 522 588 30.08 471 54 a)
1200 | 545 588 30.08 492 a)
1230 | 497 585 30.06 451 56 a)
1300 | 450 584 30.06 409 a)
" 1330 435 588 30.06 | 392 | 56 a)
11400 | 420 588 30.04 379 a)
TOTAL FEE

a) Data lost because of condensate formatiom.




WORKSHEET

CHEMICAL Ethyl Benzene FIELD RESPONSE FACTOR  0.625

LOCATION Cosmar DILUTION FACTOR 6.17

0.V.A. # 1410 M.W. 106.11 g/m

DATE 5/9/78

Baro. Hg Diluted |Undiluted '
ime |4 ACF |Meter Temp °R | Inches A SCF |X Chart |ppm as Cj3 ppm ppm Lbs/Ft3
1700 0 532 30.19 0
07130 41 ‘532 30.19 41 78 2000 1250 7700 2.2 x 10~3
800 48 533 30.19 48 78 2000 1250 7700 2.2 x 10-3
0830 26 533 30.19 26 84 3200 2000 12000 3.3 x 10-3
900 22 534 30.19 22 83 2900 1800 11000 3.0 x 10~3
u930 216 538 30.19 214 83 2900 1800 11000 3.0 x 10-3
* 000 174 540 30.19 172 87 4000 2500 15000 4.1 x 10-3
_030 17 542 30.19 17 89 4600 2900 18000 5.0 x 10-3
1100 239 544 30.19 234 87 4000 2500 15000 4.1 x 10-3
130 | 457 547 30.19 445 89 4600 2900 18000 5.0 x 10-3
1200 | 298 550 30.19 289 90 5000 3100 19000 5.2 x 10-3
230 232 552 30.19 224 91 5200 3200 20000 5.5 x 10-3
1300 280 554 30.19 269 92 5400 3400 21000 5.8 x 10-3
1330 233 555 30.19 224 92 5400 3400 21000 5.8 x 10-3
1400 104 555 30.19 100 93 5600 3500 22000 6.0 x 10-3
1430 | 130 456 30.19 124 93 5600 3500 22000 6.0 x 10~3
1500 80 556 30.19 77 92 5400 3400 21000 5.8 x 10-3
1530 0 556 30.19 0
Total |2597 | 2526 16000 |1l 1bs/day




WORKSHEET

CHEMICAL Ethyl Benzene FIELD RESPONSE FACTOR 0.625

LOCATION __ Cosmar DILUTION FACTOR 6.17

0.V.A. # M.W. 106.16 g/m

DATE 5/10/78

Baro. Hg Diluted |Undiluted
-ime |4 ACF [Meter Temp °R | Inches | A SCF |Z Chart ppm as C3 ppm ppm Lbs/Ft3
1700 0 525 30.34 0
0730 171 '525 30.34 174 81 2500 1600 9900 2.7 x 10-3
1800 193 530 30.34 195 81 2500 1600 9900 2.7 x 10-3
0830 293 533 30.34 294 .82 2700 1700 10000 2.8 x 10-3
1900 552 536 30.34 551 83 2900 1800 11000 3.0 x 10-3
0930 61 539 3G.34 60 83 2900 1800 11000 3.0 x 10-3
000 314 541 30. 34 3i1 84 3200 2000 12000 3.3 x 10-3
030 328 543 30. 34 323 84 3200 2000 12000 3.3 x 10-3
1100 300 545 30,34 295 85 3400 2100 13000 3.6 x 103
1130 179 547 30.34 175 86 3600 2200 14000 3.8 x 10-3
1200 149 550 30.34 145 88 4200 2600 16000 4.4 x 10-3
1230 406 551 30.34 394 88 4200 2600 16000 4.4 x 10-3
1300 366 552 30.34 355 89 4800 3000 18000 5.0 x 10-3
"1330 127 554 30.34 123 90 5000 3100 19000 5.2 x 10™3
1400 202 555 30.34 195 90 5000 3100 19000 5.2 x 10-3
1430 156 556 30.34 150 90 5000 3100 19000 5.2 x 10-3
1500 | - 1 556 30.34 -1
1530 t - 76 556 30.34 - 73
Total 3797 3740 15000 15 lbs/day




WORKSHEET

_ CHEMICAL Cyclohexane FIELD RESPONSE FACTIOR 0.835
LOCATION Exxon . DILUTION FACTOR 12.5
T 0.V.A. #1410 MW,  84.16 a/m
" DATE 5/16/78
Time | A ACF | Meter Temp °R | Baro. Hg|A SCF | % Chart| ppm as C, | Diluted | Undiluted | Lbs/Fe3
Inches ppm Pra
0700 0 30.12 0 € a) >
0730 | 24 539 * 30.12 24 a)
0800 84 539 30.12 83 a)
0830 | 725 539 30.12 715 a)
0900 | 466 539 30.12 460 a)
0930 | 85 539 30.12 84 a)
1000 | 316 539 30.12 312 a)
L |1030 | 293 539 30.12 289 a)
1100 | 251 539 30.12 248 a)
r 11130 | 342 539 30.12 337 a)
7 11200 | 267 539 130.12 263 83 3100 2600 32000 7.0 x 10-3
(" 1230 | 101 551 30.12 97 82 2900 2400 30000 6.5 x 1073
© {1300 | 40 552 30.12 38 83 3100 2600 32000 7.0 x 103!
1330 | 13 551 30.12 12 82 2900 2400 30000 6.5 x 103
1400 3 551 30.12 3
1430
* gverage templ
- 5/17/78
TOTAL | 3010 2965 31000 20 1lbs/day

a)

Data lost because of condensate formation.




CHEMICAL

WORKSHEET

-~ Cyclohexane FIELD RESPONSE FACTOR _ 0.835

| LocaTION Excxon DILUTION FACTOR 12.5

 0.V.a. # 1410 M.W.  84.16 g/m

" DATE _ 5/17/78
Time | A ACF | Meter Temp °R | Baro. Hg|4 SCF | % Chart | ppm as C; | Diluted | Undiluted | Lbs/Fc3

Inches ppat ppm
0700 0 536 ' 30.10 0 * a) >
0730 | 189 536 30.10 187 79 2300 1300 24000 5.2 x 103
0800 | 257 539 30.10 253 79 2300 1900 24000 5.2 x 10-%
0830 | 403 541 30.10 396 80 2500 2100 26000 5.7 x 10-3

| 0900 | 297 543 30.10 290 80 2500 2100 26000 5.7 x 10-3

{. 0930 280 545 30.10 273 80 2500 2100 26000 5.7 x 10=3

- | 1000 | 280 545 30.10 273 79 2300 1900 24000 5.2 x 1073

| 1030 101 S44 30.10 99 a)

1100 | 101 545 30.10 98 a)

[‘ 1130 | 110 544 30.10 107 79 2300 1900 24000 5.2 x 10-3
1200 | 365 545 30.10 356 79 2300 1900 24000 5.2 ¢ 1073
1330 | 315 546° 30.10 306 80 2500 2100 26000 5.7 x 1073
1300 | 263 547 30.10 255 80 2500 2100 26000 5.7 x 10-3
1330 | 57 549 30.10 55 30 2500 2100 26000 5.7 x 1073
1400 | 121 550 30.10 117 81 2700 { 2200 28000 6.1 x 1073
1430 | 24 550 30.10 23 79 2300 1900 24000 5.2 x 10-1
1500 6 550 30.10 6 a)

TOTAL | 3169 3094 25000 17 lbs/day

a) Data lost because of condensate formation.




WORKSHEET

CHEMICAL Cyclohexane FIELD RESPONSE FACTOR _0.835

LOCATION Exxon _ DILUTION FACTOR 12.5

0.v.a. ¥ 1410 MW, 84.16 g/m

DATE 5/18/18

Time A' ACF | Meter Temp °R | Baro. Hg|A SCF | Z Chart | ppm as C3 Diluted .| Uandiluted | Lbs/Ft3 ’

Inches ppm ppm .

0730 0 538 30.10 0 79 2300 1900 24000 5.2 x 10*3!
0800 | 357 540 30.10 351 78 2200 1800 22000 4.8 x 10-3!
0830 | 103 542 30.10 101 77 2000 1700 21000 4.6 x 1073
0900 | 309 544 30.10 302 77 2000 1700 21000 4.6 x 10~%
0930 | 192 546 30.10 187 78 2200 1800 22000 4.8 x 10-3
1000 | 295 548 30.10 286 78 2200 1800 22000 4.8 x 10-3
1030 | 435 551 30.10 419 78 2200 1800 22000 4.8 x 1073
1100 | 436 552 30.10 420 78 2200 1800 22000 4.8 x 10-3
1130 | 281 - 554 30.10 365 79 2300 1900 24000 5.2 x 1072
1200 | 382 355 30.10 366 79 2300 1900 24000 5.2 x 1073
1230 | 1536 556 30.10 | 149 78 2200 1800 22000 4.8 x 1073
1300 28 555 30.10 27 77 2000 1700 21000 4.6 x 10°3
1330 7 554 30.10 7 76 1900 1600 20000 4.6 x 1073
1400

TOTAL | - 3081 2980 21000 14 1bs/day
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APPENDIX D

0.V.A. CALTBRATION CURVE CHARTS




FIGURE 111-1
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FIGURE 111-2
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FIGURE 111-3
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FIGURE 1114

ISOPROPANOL CONCENTRATION (ppm)
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FIGURE §11-9

ETHANOL CONCENTRATIOK (ppm)

1,000
§.000

5,000
4,000

3,000

2.000

i.a00
800

600

400

200

100
80

60

40

ETHANOL 0.V.A, 1400 CALIBRATION CURVE

20

40

RESPONSE (% OF CHART)

8g

80

140

ENGINEERING—SEIEﬂCE




FIGURE [11-6

ACETIC ACID CONCENTRATION (ppm)
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FIGURE {1-7

ETHYL BENZENE CONCENTRATION (ppm)
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APPENDIX E

FORMALDEHYDE GAS CHROMATOGRAPH
CHART REDUCTION




APPENDIX TABLE E-1

FORMALDEHYDE GAS CHROMATOGRAPH
- CHART REDUCTION
THERMAL CONDUCTIVITY CALIBRATION

Formaldehyde Water Methanol
Attn  Area ppm Attn Area ppm Attn Area @ ppm
16 5000 4 7.0 5000 4 14 5000
16.5 5000 4 7.5 5000 4 14 5000
16 5000 4 7.5 5000 4 13.5 5000

APPENDIX TABLE E-2

FORMALDEHYDE GAS CHROMATOGRAPH
CHART REDUCTION

Formaldehyde Water Methanol
Date Time Attn Area ppm Attn Area ppm Attn Area ppm
4/26/78 1300 4 42.0 13000 4 103 70000 1 5.0 450
1345 4 42.0 13000 4 103 70000 1 5.0 450
1445 A 41.0 13000 4 100 68000 1 4.5 410
1500 4 42.0 13000 4 96 66000 1 4.5 410
1600 4 41.0 13000 4 105 72000 1 6.0 540
1730 4 42,0 13000 4 92 63000 1 6.0 540
1800 4 4 41.5 13000 4 90 62000 1 4.5 410
2000 4 43.0 13000 §{{ 4 77 53000 1 3.5 320
2030 4 42,0 13000 4 95 65000 1 4.0 360
2045 & 42.0 13000 4 95 65000 1 4.5 410
4/27/78 1230 4 45.0 14000 4 112 77000 1 6.0 540
1300 4 48.0 14000 4 107 73000 1 5.0 450
1330 4 49,0 14000 4 105 72000 1 4.5 410
1400 4 44.0 14000 4 108 74000 1 5.0 450
1430 4 43.0 13000 4 110 75000 1 6.0 340
1500 4 43.0 14000 4 103 70000 1 4.0 360
1530 4 45.0 14000 4 108 74000 1 5.0 450




APPENDIX F

EQUIPMENT USED FOR TESTING
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FIGURE F1
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APPENDIX G

COMPARISON OF BREATHING IN
AND BREATHING OUT DATA




APPENDIX TABLE G-1

COMPARISON OF BREATHING IN AND BREATHING OUT DATA

A ACF
Chemical Date Time In OQut
Isopropanol From 4/13/78 0800
To 4/13/78 1430 3,436
From  4/13/78 1430
To 4/14/78 0645 2,937
From 4/14/78 0645
To  4/14/78 1600 4,215
Ethanol From 4/18/78 0600
To 4/18/78 1400 1,325
From 4/18/78 1400
To 4/19/78 0630 1,100
From 4/19/78 0630
" To 4/19/78 1440 1,217
From 4/19/78 1440
To 4/20/78 0630 1,553
" From' 4/20/78 0630
To 4/20/78 1530 1,432
Acetic Acid From 4/20/78 0700
To 4/20/78 1200 7,580
From  4/20/78 1200
To 4/20/78 - 1315 1,219




APPENDEX TABLE G-1 (Continued)

COMPARISON OF BREATHING IN AND BREATHING OUT DATA

A ACF
Chemical DaEé .Time In Out
Acetic Acid
{Cont'd) From 4/20/78 1315
To  4/20/78 1600 1,677
From 4/20/78 1600
To  4/21/78 0615 10,884
From 4/21/78 0615
To 4/21/78 1200. 18,568
From 4/21/78 1200 ;
To 4/21/78 1530 1,222
Ethyl Benzene From 5/9/78 0900
- To 5/9/78 1500 2,460
From 5/9/78 1500
To 5/10/78 0700 4,801 .
From 5/10/78 9700
To 5/10/78 1430 . 3,797
Cyclohexane L’  From 5/17/78 0700
To 5/17/78 1500 3,169
From 5/17/78 1500
To 5/18/78 0730 860
From 5/18/78 0730
To  5/18/78 8,253

1) It should be noted that a greater A ACF out occurred in the formaldehyde

1330

and cyclohexane tanks because these are heated, compared to the other tanks
which were at ambient temperature.




COMPARISON OF BREATHING IN AND BREATHING OUT DATA

APPENDIX TABLE G-1 (Continued)

A ACF

Chemical " Date Time In Out
Formaldehyde L From 4/26/78 0630
To 4/26/78 2130 4,081
From &4/26/78 2130
To 4127778 0800 125
From 4/27/78 0800
To 4/27/78 1500 2,350
From &4/27/78 1500
To 4/28/78 0815 194
From 4/28/78 0815
To 4/28/78 1400 4,215






