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PPG Industries, Inc.
Chemicals Post Office Box 1000 Lake Charles, Louisiana 70602 USA

May 20, 1992

Mr. Stanley Meiburg

Director,

Air, Pesticides and Toxics Division (6T)

United States Environmental Protection Agency
Region 6

1445 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

Re: Enforceable Commitment for PPG Industries, Inc.
Lake Charles, Louisiana Complex

Dear Mr. Meiburg:

PPG has addressed the concerns listed in your letter dated February 28, 1992, which was
in response to the Enforceable Commitment Document (ECD) filed by PPG Industries, Inc.,
Lake Charles, Louisiana on January 20, 1992. PPG revised the ECD filed in January 1992
in response to recommendations made by Mr. Dave Beck of EPA OAQPS during a
conference call made on April 7, 1992 involving PPG, ENSR, LDEQ, EPA Region 6 and EPA
OAQPS (RTP).

PPG would like to

aie{]e or

- heti
Electroplating, (EPA-450/3-91-012a) for the calculations of the air emissions. PPG has used
forms from that document in the updated ECD. PPG's reply to the concerns listed in your
letter are as follows:

Request #1. One of the requirements of the Early Reduction application is evidence
that the base year emissions are verifiable and representative wh n
compared to other years. Your Table 3-1 compares years 1985
through 1990 based on the production rate to show that the base year
1987 is representative. Please explain the correlation between
emission and production numbers especially in view of the fact that
some of the emissions came from the wastewater treatment unit which
was significantly improved in July of 1987 by replacing surge pond
and API separator (p. J-7).
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Response: A correlation of production rates and emission rates is presented below
for each source type contained in the Enforceable Cormmitment.

Storage Tanks - are used at the site to store raw materials,
intermediates, and final products prior to use or transport offsite. The
emissions from these units are primarily attributable to working losses,
which is a function of tank turnovers. As production increases the use
of raw material and products increases the number of tank turnovers
and working losses.

Loading and Unloading Emissions - by the same reasoning presented
above, the more raw material used and final products shipped from
the site the more materials which must be loaded and unloaded from
barges and railcars. Consequently, these emissions are directly
related to production. ‘

Wastewater Emissions - Increased production increases the amount
of water used at the site for cleaning and process activities. Under
past practices the amount of wastewater generated at a site was
directly tied to the amount of water used which was tied to production
rate. Current practices have changed the water use patterns and
more water is recycled, but this did not occur in the base year.

Process Vents - Increasing the production rate of a unit means that
more raw material are processed. Increased throughput effects all
components of the unit including emissions.

From this simple review, it is clear that an increase in production would
lead to an increase in emissions. However, PPG did not select the peak
production year as the base year, but rather opted for the only pre-control
year available, 1987.

The Early Reduction regulation requires PPG to provide evidence that the
base year emissions are not “Artificially or Substantially® greater than
emissions in other years. The meaning of the phase "Artificially or
Substantially® is given as follows:

"Artificially or Substantially greater emissions means abnormally high

emissions such as could be caused by equipment malfunctions,

accidents, unusually high production or operating rates compared to
SL 025817 historical rates, or other unusual circumstances.*
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Request # 2.

Response:

SL 025818

in response to the above requirement, PPG has used production rates to
demonstrate that 1987 is not an unusually high production year for the
reasons stated above.

For the surge pond taken out of service on June 28, 1987, PPG has
claimed unweighted HAP emissions of 543 tons for the first half f
1987. This figure is based on mass balance calculations provided in
the application. However LDEQ files include data submitted by Mr.
Andy Plauché of PPG in 1986 which claimed annual emissions from
the surge pond of 492 tons which would prorate to 246 tons half a
year. Please explain the discrepancy.

The surge pond emissions were first estimated in 1979 to be 356
tons/year by material balance calculations. The flow rate through the
pond was 500 gpm and the inlet and outlet organic concentrations of the
water were 429 ppm and 104 ppm. The surge pond emissions were
estimated in 1982 to be 492 tons based on an extrapolation of 1979
analytical material balance data and an increase in the flow rate to 835
gpm. The flow rate to the pond increased from 1979 to 1982 due to the
startup of the new vinyl chioride plant No. 2 and new process pads that
were installed in the plant. Mr. Plauché reported in a letter to Mr. Gus
Bodungen of the Louisiana Department of Environmental Quality (May 23,
1986) that the waste treatment unit surge pond emissions were 492 tons
using the 1982 emissions as the basis for the estimate. This letter
informed the LDEQ that PPG was going to eliminate the surge pond and
API separator emissions.

The surge pond was taken out of service on June 28, 1987 and the
estimated unweighted HAP emissions of 543 tons for the first half of 1987
reported in the enforceable commitment report were based on material
balance data from 1986-1988 as referenced in the enforceable
commitment. The flow rate to the surge pond in 1987 was 792.5 gpm with
an inlet organic concentration of 1057 ppm and an estimated outlet
organic concentration of 425 ppm. The organics concentration in the
water to the pond from 1979 to 1987 increased due to reducing the
number of pure water streams entering the process sewers.
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Request # 3.

Response:

Request # 4.

Response:

For the API separator taken out of service June of 1987, PPG claimed
unweighted HAP emissions of 119 tons for the first half of 1987. This
figure is also inconsistent with emissions data previously submitted to
LDEQ by PPG, which claimed 30 tons per year emissions for the API
separator. Please explain the discrepancy.

The above noted discrepancies affect about 50% of the Waste
Treatment Unit baseline emissions. Waste Treatment Unit emissions
represent about 55% of the total Early Reduction Source.

The emissions for the AP separator for 1987 were based on Dr. Shen's
model as referenced in the enforceable commitment. The estimated
emissions of 119.4 tons for the first 6 months of 1987 were based on an
API| separator outlet concentration of 1054 ppm. In the Shen model, the
vapors released to the atmosphere are directly proportional to the
concentration of organics in the separator. Initial PPG estimates in 1979
of the organic emissions to the air from the APl separator were 107
tons/year based on solar radiation calculations. The organic
concentration of the wastewater stream leaving the AP! separator in 1979
was 597 ppm.

Mr. Plauché reported a 30 tons/year emission reduction in 1986 to the
LDEQ based on the fact that the separator was partly covered with a
wooden cover. The wooden cover was badly deteriorated and was
removed prior to the shutdown of the separator in 1987. The estimated
losses in 1987 are higher than the original estimate of 107 tons/year
because the organics in the separator were nearly double the values in
1979.

The submittal states that the PPG defines the source as “Activities
directly associated with the production of SOCMI chemicals that occur
within the contiguous property boundary, excluding all hazardous air
pollutant (HAP) emissions from equipment leaks." Based on your
definition of source, are all emission points of all HAPs accounted for
in your submittal?

All emission points of all HAPs are not included in the PPG source
definition. PPG defines the "source” for the Lake Charles facility as
follows:
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Activities within the contiguous property boundary which will be
subject to regulation under the Hazardous Organic NESHAP(HON),
directly associated with the handling of raw materials, the handling,
production or transport of intermediate and final products, and wastes
of SOCMI chemicals, excluding all hazardous air pollutants (HAF)
emissions from equipment ieaks and non-SOCMI production units in
operation at the facility. These activities are strictly limited to the
those SOCMI chemical production units which are in operation prior
to proposal of the HON. Included under this definition are all points
of emissions associated with the following list of activities:

Raw Materials Transport and Storage
Intermediate Product Storage and Handling
Final Product Storage and Handling

Waste Mandling

The specific SOCMI production units present on-site at the time
of this filing includes:

Chilorine

Ethyl Chloride (EC)/Hydrogen Chloride (HCl)
Ethylene Dichloride (EDC)
Perchloroethylene/Trichloroethylene (PER/TRI)
Shipping/Loading Operations

Tri-Ethane Ii® (Methyl Chioroform, MC)

Viny! Chloride (VCM-i)

Vinylidene Chloride (VDCM)

Waste Treatment Unit (WTU)

Not included under this definition are activities and HAP emissions
associated with:

¢ On-site Power Generation
e Caustics Processing
® Silicas Plant
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Request # 5.

Response:
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This definition meets the regulatory requirements outlined under Section
63.73 (a)(1) as it addresses:

® A portion of an entire contiguous facility under common ownership or
control,
e Activities defined by a standard under Section 112 (d) of the Act.

in Table 2-1, Emission Point Description, where plural of "vents,"
“tanks," "trucks,” etc. is used, please indicate the numbers ot vents,
tanks, trucks, etc.

Additionally, in place of * where no EIQ number exists, please assign
your own identifying number.

Review of EIQs shown in Table 2-1 identified 17 sources that include more
than one emission source that is routed through a single vent location.
Table 1 shows the vents that include multiple emission sources.

The number of trucks was not used to calculate emissions from vacuum
trucks. The calculation was based on an estimate of the number of hours
that loading of organics and contaminated water into trucks occurred
because the loading operation resulted in the release of emissions. An
emission factor in Ib/hr had been developed based on test data collected
fromn the vacuum truck vent. The calculation of vacuum truck emissions
is found on pages J-30 and J-31 of the EC document.

Shipping and loading emissions from ships, barges, tank trucks, railcars,
and drums were not calculated by unit. The emissions were calculated
using the following equation:

E= 565x10°SPMG
T

where, = Annual volume of liquid loaded (gal/yr)
= Molecular weight of the HAP (Ib/lb-mole)

= True vapor pressure of the HAP loaded (psia)
= Temperature of liquid loaded, °R or (°F + 460)

= Saturation Factor
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Request # 6.

The equation used to determine an emission factor as shown above is
from V.

r r lishin i
Reduction Compliance Extensions (EPA-450/3-91-012a).

The annual volume of each HAP loaded into drums, ships, barges,
railcars, and tank trucks is shown on the emissions calculation form in
Section F of the Enforceable Commitment, page F-15 through F-57. The
total volume loaded is also shown in the attached Table 2.

Ethy!l Chloride (EC) loading emissions from railcars and tank trucks were
calculated separately from the other shipping and loading emissions.
Detailed data on the loading procedure had been compiled by PPG and
was used to calculate emissions from EC loading. The emission
calculations are presented on pages F-11 to F-12 of the document.

In response to the second part of question 5, the asterisk used in the table
was footnoted by saying all fugitive emissions from the PPG facility are
reported under EIQ 349. Table 2-1 has been revised and a unique EIQ
number has been assigned to all emission sources, including fugitive
emissions from drums (EIQ 394), tank trucks (EIQ 393), railcars (EIQ 392),
barges (EIQ 391), and ships (EIQ 390).

The base year submittal requires that supporting basis for each
emission number of each emission point include:

(a) For test results submitted as the supporting basis, a
description of the test protocol followed, any problems
encountered during the testing, and a discussion of the
validity of the method for measuring the subject emissions;
and

For calculations based on emission tactors, material balance,
or engineering principles and submitted as the supporting
basis, a step-by-step description of the calculations, including
assumptions used, and a brief rationale for the validity of the
calculation method used.
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Response:
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We find that PPG's submittal is inadequate in this regard for several
emission points. As an example, C-13, the following information is
needed:

(1) What is the "source"?

(2) How was the process flow obtained?

(3) How was the method of concentration calculated? If not an
EPA method, give a brief justification and provide supporting
calculations.

(4) What was the "HAP" stream concentration? “Attachment "
does not provide "C*.

(5) What are the numbers that go in the brackets to obtain 91.153
Mg/yr of uncontrolied emigsions?

(6) What are the numbers that go in the brackets to obtain 5.239

Mg/yr of HAP emissions?
) What is the basis for the numbers submitted in Attachment [11?
(8) To facilitate review, please substitute real names and HAP
amounts instead of "See Attachment....".

Please review all calculations with these comments in mind and make
corrections as necessary.

PPG initiated a conference call on April 7, 1992 with EPA Region 6, EPA
OAQPS, the LDEQ, and ENSR, during which appropriate responses to the
items in Question 6 were discussed. EPA and LDEQ concurred that a
single set of calculation forms could be used for process vents that
emitted multiple HAPs. The *sample® calculation form needed to be
completely filled out. A separate worksheet could be used to show the
results of calculations for the other HAPs emitted from the vent. Based on
the recommendations of EPA and LDEQ during the call, PPG has revised
the emission calculation forms as follows:

item (1) - What is the "source"?.

The PPG facility is comprised of several distinct production units (e.g.,
ethyl chloride) and common activity units (e.g., waste treatment unit).
Since the definition of source discussed in Question 4 includes only those
activities subject to regulation under HON, PPG elected to define source
on each process vent calculation form as the HON *subunit® in which the




Mr. Stanley Meiburg

May 20, 1992
Page ©

SL 025824

emission point is located. For example, EIQ 363, the PER/TRI BLM Tank
No. 2, is located in PER/TRI HON subunit.

]

ltqgm (2) - How was the process flow obtained?
*

For the example cited on page C-13 of the January 1992 document, the
fiow rate was calculated using process design specification data. In
several cases, specific process knowledge and SOPs were used to
calculate flow data.

item (3) - How was the method of concentration calculated? If not an
EPA method, give a brief justification and provide supporting calculations.

For the page C-13 example, the emission rate was calculated based on
the mass balance of materials.

Item (4) - What was the "HAP" stream concentration? *Attachment I* does
not provide “C".

Attachment | was originally intended to show the results of emission
calculations from all HAPs emitted from a process vent. The attachment,
however did not always show all input data included on the sample
calculation form. Attachment | has been revised for all process vents to
include all the variables used in the process vent emission calculation
equation. '

Item (5) - What are the numbers that go in the brackets to obtain 91.153
Mg/yr of uncontrolled emissions?

As mentioned, a sample calculation form has been completed for a HAP
emitted from that vent. The data on the sample calculation sheet shown
in Attachment | can be directly input to the brackets of the equation to
determine emissions.

item (6) - What are the numbers that go in the brackets to obtain 5.239
Mg/yr of HAP emissions?

Please see the answer to Question 5.
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Request # 7.

Response:

Response:
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item (7) - What is the basis for the numbers submitted in Attachment 11I?

‘The use of Attachments |l and lll has been eliminated. The HCI and EC

emissions for EIQ 304 presented on page C-13 of the January 1992 report
was calculated based on mass balance.

item (8) - To facilitate review, please substitute real names and HAP
amounts instead of "See Attachment....".

All HAPs emitted from a process vent are listed below the source entry line
or, if only a single HAP is emitted, on the HAP entry line on the process
vent form. The total for the specific HAP, and the total emissions for all
HAPs is included on the process vent form and in Attachment I.

In example on B-16, where EPA Test Methods were used, please
describe any problems encountered during testing. If none, state so.
This applies to ail instances where this was omitted.

On each of the process vent forms, an answer has been provided as
requested. As an example, on page B-16 the answer supplied was "none
identified.”

HAP emissions based on "Emergency” situations cannot be included
in the base year emissions. See D-13. This applies to all instances
where "Emergency" emissions were used.

The “emergency” mode occurs when emissions that would normally vent
to a specific location are diverted through an alternate vent. The
‘emergency” vent emissions occur when process conditions or equipment
reach a preset action level as defined in the process safety design, and
emissions are vented to a scrubber. These releases were redefined as
‘non-routine® releases in the revised EC document. The actions that
cause "non-routine® releases do not result in operating unit shutdown.

Emissions resulting in incinerator and process unit shutdowns (pumps,
compressors, reactors, etc.) are not included in the base year emission
calculations. These releases are reported under CERCLA and SARA
release reporting requirements.
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Request # 9.

Response:

Request # 10,

Response:

Request # 11,

Response:
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The emission reductions from scrubber tor EDC Process Unit (EIQ 300
and 301 Table D-2) when compared to 1987 base year datado n t
tally with the 99.99% control shown in the report.

The values reported for 1994 are the non-routine emissions. EIQ 300 and
301 have three scenarios (non-routine, startup and shutdown) and in 1987
had a scrubber for emission control. These vents are to be incinerated in
1994 at an efficiency of 99.99%. However, only the startup and shutdown
scenarios will be incinerated leaving the non-routine emissions to be
vented through the scrubber.

in general, when a vent having the three scenarios of non-routine, startup
and shutdown is to be incinerated, only its startup and shutdown
scenarios will be incinerated. The non-routine emissions will not be
incinerated. In addition to EIQ 300 and 301, EIQ 302C is controlled in this
manner. Therefore, the 1994 emissions reported for EIQ 302C also refiect
the non-routine emissions from that vent. Detailed calculations are
included as an attachment to this letter.

The emission reductions from Higher Efficiency Scrubber for Chlorine
Manutacturing Unit (EIQ 101 Table B-2) when compared to 1987 base
year data do not tally with the 99.99% control shown in the report.

The reported emissions are correct, however, the control efficiencies
shown on Tables B-1 and B-2 are reported incorrectly. The controlied
chlorine emissions in 1987 were the following:

Uncontrolled emissions equaled 4.652 Mg/yr (see page B-17). The
control efficiency in 1994 will be 99.9%. The emissions in 1994 will
theretore be:

4.652 x (1 - 0.999) = 0.005 Mg/yr

For all the HAPS listed, please include CAS numbers.

Table 3 lists all the CAS numbers for each of the HAPs reported in the
Enforceable Commitment document.
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Request # 12. For LDEQ to verify permitted emissions for the 1987 base year, please
submit a list of permits issued, their numbers, date of issuance and a
new to old EIQ number cross reference.

Response: A list of permits and a new to old EIQ reference are shown in Table 4.

PPG looks forward to participating in EPA's Early Reduction Program. Should there be any
further questions, please feel free to contact me at (318) 491-4823.

Very truly yours,
OO (L2t

Dave Angell
Works Director
Environmental Assurance

DA/mm:5510-016-114/5510L016.002
Attachments

cc: Chris Roberie, Acting Division Administrator
Air Quality Compliance Division
Louisiana Dept. of Environmental Quality, Baton Rouge

David Beck, OAQPS
Emissions Standards Division (MD-13)
Research Triangle Park, NC

SL 025827




TABLE 1
- EIQ DESCRIPTIONS

EIQ No. Unit Vet Description Tank Description

310 TE-N DCE Tank Vents No. 1 DCE Storage Tank
No. 2 DCE Storage Tank

312 EDC LP-EDC Process Tanks EDC Bottom Storage Tank No. 2
EDC Bottom Storage Tank No. 4

313 EDC No. 1 North Dock EDC Tank | No. 1 Dock EDC Tank
No. 2 Dock EDC Tank

315 TE-H EDC Crude and Storage No. 1 OHC Product Tank
No. 2 OHC Product Tank
No. 1 OHC Crude Storage Tank
No. 2 OHC Crude Storage Tank

324 TE-It MC Process Storage No. 1 DOL/SBL Tank
No. 2 DOL/SBL Tank
DOL/DOX SBL Tank
S-1 Tank

S-2 Tank

S-3 Tank

S-4 Tank

No. 1 Day Tank

No. 2 Day Tank

No. 3 Day Tank

No. 4 NRE Tank

325 PER/TRI MC Dock Storage | No. 1 Triethane Dock Storage Tank
No. 2 Triethane Dock Storage Tank
No. 3 Triethane Dock Storage Tank

327 PER/TRI Per Dock Storage No. 1 Per Dock Tank
No. 2 Per Dock Tank
No. 3 Per Dock Tank

328 PER/TRI Per Process Storage DG 3 Per 232 Batch Tank
DG 4 Per 232 Batch Tank
No. 1 DG Per Stab, Tank
No. 2 DG Per Stab. Tank
Per 232 Shipping Tank
No. 1 Per Stab. Tank

No. 2 Per Stab. Tank

330 PER/TRI Tri Dock Storage TRI-Dock Storage Tank No. 1 f
TRI-Dock Storage Tank No. 2
TRI-Dock Storage Tank No. 3

331 PER/TRI Tri Process Storage No. 1 HP Stab. Tank
No. 2 HP Stab. Tank
No. 1 TRI Stab. Tank
No. 2 TRI Stab. Tank

SL 025828




TABLE 1 (Cont'd)
EIQ DESCRIPTIONS

Vent Description

Tank Description

Per/Tri Feed Tanks

Area Bottoms Tank No. 1
Area Bottoms Tank No. 2

HCI Tails Tower Scrubber

No. 1 HCI Acid Tank
No. 2 HCI Acid Tank
Weak No. 1 HC! Acid Tank
Waeak No. 2 HCI Acid Tank

Bottoms Plant Tank

Bottoms Plant Feed Tank No. 1
Bottoms Plant Product Tank No. 1
Bottoms Plant Product Tank No. 2
Bottoms Plant Product Tank No. 3
Sludge Box

Incinerator Tanks Scrubber

WTU Surge Tank No. 1
WTU Surge Tank No. 2
WTU Settling Tank No. 1
WTU Settling Tank No. 2

PER/TRI

Per/Tri Still Line Tank

No. 1 Still Line Feed Tank
No. 2 Still Line Feed Tank
No. 1 Aux Line Feed Tank
No. 2 Aux Line Feed Tank
No. 3 Aux Line Feed Tank
No. 4 Aux Line Feed Tank
No. 5 Aux Line Feed Tank
No. 6 Aux Line Feed Tank
No. 7 Aux Line Feed Tank
No. 8 Aux Line Feed Tank
No. 9 Aux Line Feed Tank
No. 10 Aux Line Feed Tank
Heavies Still Fesd Tank

No. 1 Per/Tri Bottoms Tank
No. 2 Per/Tri Bottoms Tank
TCE Storage Tank

Per/Tri Bottoms Tank No. 1
Per/Tri Bottoms Tank No. 2
Dowtherm "A" Make-up Tank
Dowtherm Recycle H,O Recovery

No. 1 HCI Acid Storage Tank
Scrubber

No. 1 HC! Storage Tank
No. 2 HCI Storage Tank

HCI Acid Formate
Destruction

HCI Acid Tank (Sodium Formate
Destruction) Combination of Sewers
HCI Acid Tank

Weak HC! Acid Tank
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TABLE 2
CHEMICAL PRODUCTION RATES

Name

Annual Yolume Loaded

Tank Truck Tank Cars
gal/yr gal/yr

Chloroethane
{Ethyl Chloride)

1434393.0 5452482.0

0.0

0.0

1,2-Dichloroethane

706883.0 187686.0

122192540

1777361.0

Methylene Chioride

145810.0 0.0

0.0

0.0

Perchioroethylene

' 618706.0 2117044.0

2125293.0

1994353.0

Trichioroethylene

796673.0 1683653.0

583519.0

1328619.0

Methyl Chioroform

1872179.9 3520965.6

2897367.7

6297957.2




TABLE 3
LIST OF HAP CHEMICALS

HAPs
Carbon Tetrachloride

Chioroform

Hexachloroethane
Methyl Chioroform
Methyl Chloride

Ethy! Chloride
(Chloroethane)

Vinyl Chloride
Methylene Chloride
1,1-Dichloroethane
Vinylidine Chloride

1,1,2-Trichloroethane

Trichlorethylene

1.1,2,2-Tetrachioroethane

2-Nitropropane NTE

Hexachlorobutadiene HCBD
Biphenyl BIPHEN
106-46-7 1.4-Dichlorobenzene 1.4 DICH

106-88-7 1,2 Epoxy Butane BLM
(Butylene Qxide)

107-06-2 Ethylene Dichloride
(1,2 Dichloroethana)

108-88-3 Toluene

108-90-7 Chlorobenzene

118-74-1 Hexachlorobenzene

123-91-1 1.4 Dioxane

127-18-4 Perchigroethylene

7439-97-6 Mercury
7647-01-0 Hydrogen Chloride
7782-50-5 Chlorine

SL 025871




TABLE 4
- LIST OF EXISTING AIR QUALITY PERMITS AND
‘ EIQ CROSS-REFERENCE NUMBERS

New EIQ Oid EIQ Permit No. Permit Date
100 56 Gf.
im 57 Gt -
102 58 G.f. --
103 89 Gt -
105 7-73 290 2/74
106 3-80 14307 9/80
107 4-80 1430T 9/80
109 2-80 14307 1 9/80
128 - None -
130 - None Exemption 11/91
300 20 2105 12/91
301 22 2105 12/91
302 - 2105 12/91
302A 24 9237 4/78, consolidated
into EIQ 302, Permit
No. 2105, 12/91
302C - 923T 4/78, consolidated
into EIQ 302, Permit
No. 2105, 12/91
302D - None consolidated into EIQ
302, Permit No. 2105,
12/91
303 26 G.k -—
304 36 ! G B
305 4-74 N 442 I 4/75, revised 7/78 J
306 3-76 698 | 2/77 ]
307A 3.78A 897 B 2/78 |
3078 3-78B 897 2/78
308 33 923T 4/78
309 1-86 1929 5/86
310 2.74 '; 442 | 4/75. revised under
| i 1164T, 5/79
311A 68 } Gf. :

SL 025832




EIQ CROSS-REFERENCE NUMBERS

TABLE 4 (Cont'd)
LIST OF EXISTING AIR QUALITY PERMITS AND

New EIQ Old EIQ Permit No. Permit Date
311B - None — :
312 69 1305T 12/79, revised 11/80 |
313 70 Gt. ﬁ
314 1-74 13057 12/79, revised 11/80 E
315 2-76 698 2/77
316 72-1 G.f. —
317 726 Gf -
318 72-7 Gt
319 728 G.f. -
320 72-9 Gt -
321 72-10 G.f. -ee
322 72-11 Gf. -
323 72-12 Gt -e-
324 3-74 442 4/75, revised 7/78,
revised 4/79, revised
in permit 1154T 5/79
325 5-74 442 4/75, revised 7/78, |
i revised in permit

il 11547 5/79 |
326 108 G. ;
327 74 Gt - j
328 75 Gt 1
329 109 Gf |
330 76 Gf. ﬁ
331 77 Gt - !
332 80 G4 ~
333 81 Gt - —ﬁ
334 110 G.f. )
335 87 Gf.
336 2-82 1658T 12/81
337 32 Gt --
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TABLE 4 (Cont'd)
LIST OF EXISTING AIR QUALITY PERMITS AND
ElQ CROSS-REFERENCE NUMBERS

New E!Q Old EiQ Permit No. Permit Date
338 38 Gf -
339 78 Gt -
340 90 Gt
IN None assigned
79 Gt
343 14767
34A Gt
344B 2040
345
346
347

2040
2040
897

348A

: G.t.
353 Gf.
355
356 None

358
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TABLE 4 (Cont'd)
LIST OF EXISTING AIR QUALITY PERMITS AND
E!Q CROSS-REFERENCE NUMBERS

New EIQ Old EIQ Permit No. Permit Dat

376 - None -

377 - None -

380 - | None —

381 - None -

as2 - None - B
—

383 - None - ‘

384 - None -

385 - None -

386 - None -

387 - None —

388 - None B

389 - ) None - j

390 - None » ﬁn

391 - None

392 - None -

393 - None -

394 - None -

Gl - Grandiaiher permit siatus,
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RESPONSE TO QUESTION 9
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RESPONSE TO QUESTION 9

As explained in the response to Question 9, the reported emissions for EIQ 300 and 301 in 1994 when compared to 1987 base
year date do not tally with the 99.99%. Control shown in the report, because the non-routine emissions will not be incinerated
in 1984. Detailed calculations are as follows:

EtQ 300, TOTAL EMISSIONS (1994) = 0.071 Mg/yr

Non-Routine Start-Up Shut-Down )
Percent Controlied Emission Percent Controlied Emisslon Percent Controlied
Emission Control Emission Control Emission Control Emiesion
_EQ 300, 1987;

EC 0.015 50 0.01425 0.002 5.0 0.0019 0.00 5.0 0.00
_EDC 0.058 5.0 0.0551 0.087 5.0 0.0826 0.024 5.0 0.023
LH_CJ 0.147 99.0 0.00147 0.003 99.0 0.000 0.00 29.0 0.00

o 0.071 0.0845 0.023

. EIQ 300, TOTAL EMISSIONS {1987) = 0.1785 Mg/yr
_EIQ 300, 1994;

EC 0.015 5.0 0.01425 0.002 99.99 0.00 0.00 99.99 0.00

EDC 0.058 50 0.0551 0.087 93.99 0.00 0.024 99.99 0.00
) _H_(_Jl B 0.147 99.0 0.00147 0.003 93.0 0.00 0.00 99.0 0.00

o 0.071 0.00 0.00




RESPONSE TO QUESTION 8 (CONT'D)

Non-Routine

Start-Up

Shut-Down

Emission

Percent
Control

Controlled
Emission

Percent
Controt

Controlied
Emission

Percent
Control

Controlled
Emission

£1Q 301, 1987,

EC

0.149

0.0133

EDC

0.4626

0.534

HCI

0.00236

0.0002

0.614

0.5495

EIQ 301, TOTAL EMISSIONS (1867) = 2.273 Mg/yr

EIQ 301, 1994;

EC

0.149

0.014

99.99

0.0

EDC

0.4626

0.562

99.99

0.0001

HCI

0.00236

0.021

93.0

0.0

0.614

0.0001

EIQ 301, TOTAL EMISSIONS (1994) = 0.814 Mg/yr
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CERTIFICATE OF ENFORCEABLE COMMITMENT

PPG Industries, Inc. (PPG) seeks to participate in and receive the benefits of the Early
Reductions Program in accordance with 40 C.F.R.§63, Subpart D. An Enforceable
Commitment has been prepared for the PPG Industries, Inc. facility located in Lake Chatrles,
Louisiana. This report presents the details of the Enforceable Commitment required to
demonstrate that a 90 percent reduction in Hazardous Air Pollutants (HAPs) will be achieved
by January 1994. The base year selected for the facility is 1987. The "source" is defined
as all Synthetic Organic Chemical Manufacturing Industry (SOCMI) activities that occur within
the contiguous property boundary of the facility. The 90 percent reduction in HAPs scheduled
to occur at the Lake Charles plant prior to January 1, 1994 is derived from this SOCMmI
source.
/

I certify, as the Works Director, Environmental Assurance, for PPG Industries, Inc., that to the
best of my knowledge the base year emissions presented in this report are accurate, and |
acknowledge that these emission numbers are being submitted in response to an EPA request
under Section 114 of the Clean Air Act. Furthermore, | commit to achieve before January 1,
1994 the stated post-reduction emission levels at the source. This compliance strategy. will
provide the 90 percent reduction required to qualify for the compliance extension from the
Hazardous Organic NESHAP (HON) Section 112(d) standard. | also acknowledge that this
commitment is enforceable as specified in 40 C.F.R.§63, Subpart D.

Name .ﬁ

David C. Angell
Name

Works Director, Environmental Assuran
Title

Signed earlier on January 17, 1992 by Richard Rompala, Group Vice President, Chemicals,
and submitted to EPA on January 20, 1992,

sL 025847




1.0 INTRODUCTION

This report discusses an emission reductions program that will be implemented at the PPG
Industries, Incorporated, Chemical Division, (PPG) facility located at Lake Charles, Louisiana.
This program commits PPG to achieve a 90 percent reduction in emissions of volatile organic
hazardous air pollutants (HAP) by the January 1, 1994 regulatory deadline. This action will
qualify PPG for participation in EPA’s Early Reduction Program (ERP) in accordance with Title
40, Part 63, Subpart D of the f F |_Requlations. By participating in the early
reductions program, PPG expects to be granted a six-year extension in the compliance deadline
for Maximum Achievable Control Technology (MACT) requirements contained in applicable
Section 112(d) standards.

Participation in the ERP requires a source to achieve a 90 percent reduction in HAP emissions

prior to proposal of a specific regulation, or to file an Enforceable Commitment to achieve the
reductions by January 1, 1994. The nature of Synthetic Organic Chemical Manufacturing
(SOCMI) operations at the PPG Lake Charles facility will not allow a 90 percent reduction to be
realized prior to the expected Hazardous Organic NESHAP (HON) proposal date. HON is
expected to be the first Section 112(d) standard to be proposed with MACT standards.
Therefore, considering PPG's past efforts and future plans, with respect to emission reduction
programs, an Enforceable Commitment is hereby submitted.

1.1 - Overview

PPG operates a chemical-producing facility in Lake Charles, Louisiana. The facility produces
vinyl chioride, ethyl chloride, ethylene dichloride, vinylidene chloride, transdichloroethylene,
chlorinated solvents (perchloroethylene, trichloroethylene, methyl chloroform), chiorine, caustic,
silica products, and chloropivaloyl chioride. The production of these chemicals at the plant
causes a major portion of plant operations to be classified as SOCMI processes.

SL 025848
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PPG has in recent years initiated several projects to reduce planf-wide HAP emissions. The

projects completed to date have achieved emission reductions by instituting process changes,
eliminating sources, and through the use of add-on control technology. Furthermore, the PPG
Lake Charles facility is currently participating in the following programs:

® Voluntary program initiated by the Louisiana Department of Environmental Quality
(LDEQ) to further reduce HAP emissions;

& Development and implementation of projects to reduce HAP emissions in response to
recent LDEQ rules and future New Source Performance Standards (NSPS) regulating
vapor emission from marine loading operations; and

® The EPA 33/50 Industrial Toxics Project, a part of the overall Pollution Prevention
Strategy initiative. '

The 1990 Clean Air Act Amendments (CAAA) call for the regulation of 189 HAP compounds over
" the next ten years. The CAAA requires EPA to define specific source categories that emit HAP
emissions and develop MACT standards for each source category. This EPA regulatory strategy
represents a shift in the focus of air toxic regulations from a compound to an emission source
base. The first regulation scheduled for promulgation under Section 112 of the revised Clean
Air Act is HON, which will address the SOCMI facilities. The HON regulation will affect PPG
because the facility meets the following criteria:

® Produce one or more of an estimated 150 organic HAPs included in the CAAA list of
189 HAPs as a:
- primary product
- co-product, or
- by-product.

® Use one or more of an estimated 150 organic HAPs as a reactant.

SL 025849
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EPA anticipates proposing HON early in 1992. Since a majority of the emissions from the PPG

Lake Charles plant are generated from SOCMi-related activities, HON will have a significant
impact on the SOCMI activities. PPG is committed t0 reducing emissions in a timely, well
planned manner. Because of emission reduction commitments initiated well before and since
the 1990 CAAA were promulgated, PPG is in a position to participate in the Early Reduction
Program.

1.2 Report Organization

This report contains the key components required by the EPA for review of an Enforceable
Commitment. The organization of the report is outlined below.

e Definition of "Source" (Section 2.0);
e Selection of Base Year (Section 3.0); and
e Demonstration of 90 percent reduction (Section 4.0 and Appendices).

The Appendices accompanying this report include the following:

A description of the facility and the process units;

A discussion of the calculated. base-year emissions;

The proposed strategy to reduce base-year emissions by 90 percent;

A discussion of the overall emission reductions; and

The detailed calculations sheets that support the reported base-year emissions.

Each appendix is subdivided into several sections: a summary of emissions from the process
unit followed by the detailed calculation forms and worksheets section. In the summary section,
a description of the process is given followed by base-year and post-reduction emission
estimates. Tables 1 and 2 in each summary section present the emission estimates for the base-
year and post-reduction respectively. Table 3 in each summary section provides the summary
of emissions for the subunit.

5510R018.01 Final 05/27/92
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If the process unit contained storage or process tanks that emitted HAPS or separate subsection

that discusses storage tank emissions was included in the appendix (Subsection A). This
subsection contained a table showing tank emission calculations. A Tank Vent may be a point
source for a single tank or a point source for several tanks. In either case, the emissions are
calculated separately for each tank emitting through the vent. Total emissions for the Tank Vent
is the addition of the emissions from all individual tanks calculated separately. This value is the
reported emission estimate under the "HAP Emissions® column on Tables 1 and 2 in the
summary section. A list of vapor pressures for pollutants can be found on Table 4-3.

A subsection that showed detailed process vent emission calculations was included in each
appendix (Subsection B), calculation procedures for process vents are provided. A process vent
may have several operational scenarios (non-routine, startup, or shutdown) and usually emits
more than one HAP. For each scenario of each process vent, a sample calculation worksheet
is provided which shows how the emissions were calculated for one of the HAPs in the vent.
Following the sample calculation worksheet, a summary table (Attachment l) showing all HAPs
emitted from that vent is provided. Process vents emitting only one HAP are provided with a
calculation worksheet for that HAP only and do not have an Attachment |. Some process vents
have non-routine scenarios which had no emissions in the base year (1987). These vents are
provided with calculation worksheets showing zero for the emissions. The calculation
worksheets for these vents only provide information on what HAPs could potentially be emitted.

5510R016.01 SL 025851 14 Pnal 05/27/92




2.0 SOURCE DEFINITION

The PPG Lake Charles plant manufactures chlorine, chlorinated organics, caustic, and silica
products. Intermediate and final organic chemical products manufactured at the facility qualify
the plant as a member of the Synthetic Organic Chemical Manufacturing Industry (SOCMI) group
defined in Title 40, Part 60, of the Code of Federal Regulations (CFR). For the Early Reduction
Program, an applicant must define the source to which the Enforceable Commitment will be
binding, using the guidelines in Subpart D of 40 CFR 63.73. PPG defines the “source” for the
Lake Charles facility as follows:

e Activities within the contiguous property boundary which will be subject to regulation
under the Hazardous Organic NESHAP (HON), directly associated with the handling of
raw materials, the handling, production or transport of intermediate and final products,
and wastes of SOCM!I chemicals, excluding all hazardous air pollutants (HAP) emissions
from equipment leaks and non-SOCMI production units in operation at the facility.
These activities are strictly limited to the those SOCMI chemical production units which
are in operation prior to proposal of the HON. Included under this definition are all
known points of emissions associated with the following list of activities:

Raw Materials Transport and Storage
Iintermediate Product Storage and Handling
Final Product Storage and Handling

Waste Handling
The specific SOCMI production units present on-site at the time of this filing includes:
e (Chiorine

e Ethyl Chloride (EC) /Hg_/drogen Chioride (HCI)
e Ethylene Dichloride (EDC)

5510R016.01 2-1 Final 05/27 /92
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Perchloroethylene /Trichloroethylene (PER/TRI)
Shipping/Loading Operations

Tri-Ethane |1® (Methy! Chloroform, MC)

Vinyl Chloride (VCM-H)

Vinylidene Chloride (VDCM)

Waste Treatment Unit (WTU)

Not included under this definition are activities and HAP emissions associated with:
¢ On-site Power Generation

e Caustics Processing
e Silicas Plant

This definition meets the regulatory requirements outlined uﬁder Section 63.73(a)(1) as it

addresses:

® A portion of an entire contiguous facility under common ownership or control,
® Activities defined by a standards under Section 112(d) of the Act.

The base-year HAP emissions from SOCMI production within the contiguous facility boundary
exceeded 25 tpy. Therefore, the plant is classified as a major source under 40 CFR 63.73.
Based on the HAP emission reductions scheduled to occur at this source by January 1, 1994,
PPG expects that the Lake Charles facility will be granted a six-year extension from any and all
Section 112(d) standards applicable to SOCM! activities at the facility.

Figure 2-1 shows the contiguous plant boundary for the PPG Lake Charles facility overlayed on
a topographic map.

This section discusses the approach that was used to define HAP emissions from SOCMI
activities. Section 2.1 discusses the process unit descriptions used to organize the information
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presented in the report and appendices. Section 2.2 defines the HAP emissions from the source

that are included in the Enforceable Commitment.
2.1  Process Unit Description

The SOCMI chemical production activities at the Lake Charles plant are extensive. PPG has
defined several independent areas of the facility, where similar activities are grouped into a single
process unit. To prepare the Enforceable Commitment, the list of these process units was used
to aid in organizing the information presented in this report. The process units used in this

report are as follows:

Chlorine

Ethyl Chloride (EC)/Hydrogen Chioride (HCI)
Ethylene Dichloride (EDC)
Perchloroethylene/Trichioroethylene (PER/TRI)
Shipping and Loading (S/L)

Tri-Ethane® Il (Methyl Chloroform, TE-li)

Vinyl Chloride (VCM-II)

Vinylidene Chloride (VODCM)

Waste Treatment Unit (WTU)

Figure 2-2 is a plot plan showing the general location of the process units. Appendix A presents
a detailed discussion of the major production activities that occur at the plant.

Chiorine is an important raw material used in the manufacture of chlorinated organics at the PPG
Lake Charles facility. Therefore, the production of chiorine by electrolyzing sodium chloride in
diaphragm and mercury cells is included in the PPG source definition.

The PPG facility also includes the following process units:

e (Caustic,

5510R016.01 Final 05/27 /92
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e Silica, and
e Power and Utilities.

Intermediate and final products from the Silica and Caustic units are not SOCMI processes.
Power and Utility process systems are not addressed as they do not constitute a SOCMI facility
as defined in the proposed Hazardous Organic NESHAP. Therefore, the activities from these
units are not included in the definition of source.

2.2 Hazardous Air Pollutant (HAP) Emission Sources

HAP emissions were determined for each of the process units described in Section 2.1, The
calculation of emissions was performed for the specific source types listed in the HON. This list
includes:

Process Vents,

Storage Tanks,

Transfer Operations (shipping aﬁd loading),
Equipment Leaks, and

Wastewater Treatment.

The HON will regulate equipment leaks as a source type. However, HAP emissions from
equipment leaks from all production units were excluded from the definition of source. The
decision to exclude equipment leaks from this Enforceable Commitment was based on
uncertainties in establishing base-year emissions and calculating a control efficiency from the
reductions associated with the leak detection and repair program at the PPG plant. Further, PPG
has an intensive leak detection program in place that either currently meets MACT requirements
or will require only minor modification to achieve compliance.

Table 2-1 lists the HAP emission points by process. Also shown in Table 2-1 is the type of
emission source (process vent (P), storage tank (T), chlorine manufacturing building fugitive
emissions (B), transfer operations (S/L), and wastewater (WW)). Each emission point is
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ENCR

identified by a unique Emission Inventory Questionnaire (EIQ) number. The EIQ identifier is used
for reporting emissions to the LDEQ. Generally, £IQ numbers from 100 to 199 are assigned to
emission points in the chiorine and caustic production units. EIQ numbers from 300 to 399 are
assigned to the production of organic chemicals.
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TABLE 2-1

Emission Point Descriptions

EIQ No. Unit Description Type
100 CHLORINE Mercury Cell H, Vent P
101 CHLORINE Mercury Cell Cl, Neutralizer P
102 CHLORINE Fume System Endbox Vent P
105 CHLORINE Plant C Absorber P
106 CHLORINE Circuit 15 Neut. Tower P
107 CHLORINE Circult 16 Neut. Tower P
109 CHLORINE Sulfur Chloride Vent P
128 WTU Outfall Sewer Vent Scrubber P
130 CHLORINE Sulfur Chloride Fume Scrubber P
300 EDC No. 1 LP-EDC Startup Scrubber P
301 EDC No. 2 LP-EDC Startup Scrubber P
302 VDCM VDCM/Trans Plant SU Scrubber P

302A VOCM No. 3 LP-EDC Scrubber/VDCM P
Plant Vent
302C VDCM VDCM/No. 3 LP-EDC Scrubber P
302D VDCM VDCM/Trans Scrubber P
303 PER/TRI Per/Tri Startup Scrubber P
304 EC/HC EC Scrubber P
305 TE-ll MC/DCE Startup Scrubber P
306 TE-Ul No. 2 OHC Startup Scrubber P
307A VCM-il VCM-iI Startup Scrubber P
3078 VCM-il VCM-li Startup Scrubber P
308 S/L " VDCM Tank Car Vent P
55107016.01 2-8 Final 05/27/92

SL 025859




TABLE 2-1 (Cont'd)

Emission Point Descriptions

EIQ No. Unit Description Type
309 WTU CPC Unit Scrubber P
310 TE-Nl DCE Tank Vents T

311A WTU No. 2 DH Still Tank T
311B WTU Per/Tri Acid Steam Stripper P
System Scrubber
312 EDC LP-EDC Process Tanks T
313 EDC No. 1 N. Dock EDC Tank T
314 EDC No. 1 EDC Tank T
315 TE-H EDC Crude and Storage T
316 TE-ll MC Process Storage T
317 TEAI MC Process Storage T
318 TE-Ii MC Process Storage T
319 TE-N MC Process Storage T
320 TE-I MC Process Storage T
a1 TE-ll MC Process Storage T
322 TE MC Process Storage T
323 TE-N MC Process Storage T
324 TE-I MC Process Storage T
325 TE-Ul MC Dock Storage T
326 TE-N TE Shipping Tank T
327 PER/TRI Per Dock Storage Tank T
328 PER/TRI Per Process Storage T
329 PER/TRI Per 208 Shipping Tank T
330 PER/TRI Trl Dock Storage T
331 PER/TRI Tri Process Storage T

5510T016.01
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TABLE 2-1 (Cont'd)

Emission Point Descriptions

Description

WTU Bottoms Tank No. 6301

WTU Per/Tri Feed Tanks
PER/TRI Tri Shipping Tank

WTU Puerto Rican Bottoms Tank
EC/HC! VCM-| Plant Scrubber
EC/HCI HCl Tails Tower Scrubber
PER/TRI Per/Tri Still Line Scrubber
PER/TRI Per/Tri DH System Vent Scrubber
PER/TRI Per/Tri Acid Tank Scrubber

WTuU WTU Scrubber

WTU S. Classifier Scrubber Vent

WTU ~ Bottoms Plant Tank

Bottoms Plant Scrubber

No. 1&2 Incinerator Sec. Scrubber

WTU

WTU

WTU No. 3 incinerator Sec. Scrubber
WTU No. 4 Incinerator
WTU

wiu

Incinerator Scrubber

Incinerator Tanks Scrubber

TE- TCE /Tetra Tank

TE-ll No. 1 BLM Storage Tank

TE-N TBL/MC Tank
PER/TRI Per/Tri Product Dryer Regen.
PER/TRI Per/Tri Still Line Tank

VOCM TCE Tank

~“4|-]jo])]H| A4 |~]lD]D]|]O|{D|O|4|O]|OD|O ||V |[V]|O]IA]|4]A
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TABLE 2-1 (Cont'd)

Emission Point Descriptions

Unit Description

PER/TRI Per/Tri BLM Tank No. 1
PER/TRI Per/Tri BLM Tank No. 2

CHLORINE Brine/HCL Neut. Reactor Tank
Vent Scrubber

CHLORINE No. 1 HCL Acid Storage Tank
Scrubber

CHLORINE HCL Acid Head Tank Scrubber
CHLORINE D... Tank Vent

EC/HCL North Rubber Lined Acid Tank
Scrubber

EC/HCL South Rubber Lined Acid Tank
Scrubber

WTU HCL Acid Formate Destruction
Unit

PER/TRI Dowtherm "A" Makeup Tank

PER/TRI Dowtherm Recycie H,O Recovery
Tank

North Dock G.W. Collection Tank
S. Terminal G.W. Collection Tank
West Vacuum Tank Vent

East Vacuum Tank Vent

G.W. Pumps Vent

North Classifier

Lift Stations
Surge Pond

HHHHEEERE

Vacuum Trucks
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TABLE 2-1 (Cont'd)

Emission Point Descriptions

Unit Description
WTU AP| Separator
S/L Ships
S/L Barges

S/L Railcar
S/L Tank Trucks

5510T016.01 g1 0258 63 Final 05/27/92




3.0 BASE-YEAR SELECTION

Demonstrating compliance with the emission reduction requirements of the Early Reduction
Program necessitates establishing the total base-year HAP emissions for the source. As required
by EPA, "base-year emissions must represent actual and verifiable emissions for calendar year
1987 or later.” Selection of a base year must ensure HAP emissions are not artificially or
substantially higher than would occur under normal operations.

PPG has selected 1987 as the year for which the baseline emissions were calculated. The
selection of 1987 is based on the following:

® Emissions in 1987 were not unusually high when compared to preceding and
subsequent years and, therefore, are a reasonable representation of normal operations;

Significant process modifications occurred in wastewater treatment methods in 1987
resulting in a significant reduction in HAP emissions; and

PPG instituted a program of emissions reductions at the facility beginning in 1987 which
included process changes, application of vent recovery, and incineration of process
vents, also resulting in significant reductions in HAP emissions.

Table 3-1 shows the production data for the chemicals manufactured and shipped from the PPG
facility for the years 1985 to 1990. In fact, none of the major chemicals were produced at their
maximum rates during 1987. Trichloroethylene and vinylidene chloride emissions peaked in
1985 and 1986, respectively. The peak production of the other chemicals except chioropivaloyl
chloride occurred after 1987.

5510R016.01 Final 05/27/92




TABLE

3-1

Production Rate (TPY)

| 1980
Chlorine 916,415 | 1,032,949 | 1,149,972 | 1,157,817 | 1,185,665 | 1,189,842
Ethylene Dichloride 515386 | 634,767 | 729419 | 727674 | 853922 | 893881
Ethyl Chloride 22934 | 28854 | 24894 | 30236 | 42,990 |:80;
Methy! Chioroform 74452 | 82,821 83,710 79,602 81,251
(Tri-Ethane® 1)
Perchioroethylene 36946 | 38048 | 46551 |[.i534 48,461 | 41552
Trichloroethylene 23008 21,441 25254 | 26241 27,464 | 24,245
Vinyl Chloride 254,502 | 298416 | 344,661 | 343652 | 356,335 | 369,084
Vinylidene Chioride 11,066 | 12412:| 9564 | 7,366 10,295
Transdichloroethylene 0 0 0 0 238
Chioropivaloyl Chloride 0 414 1606 805
.. -~ Peak Proguction Year
Shaded production lotals are the highest production rate for each compound.
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4.0 EARLY REDUCTION DEMONSTRATION

This section discusses the results of the base and post-reduction emission calculations. A
detailed presentation of the emission calculation for each of the PPG process units is included
in Appendices B through J. Also discussed in this section is the proposed strategy to achieve
the 90 percent reduction required by the early reduction program.

4.1 Emissions Summary

Using representative stack sampling data and process specific information, emissions were
calculated for the 1987 base year. Table 4-1 shows the unweighted and weighted base-year
HAP emissions by process unit. The total unweighted base-year HAP emissions were 1634.192
Mg/yr compared to the total weighted HAP emissions of 2327.094 Mg/yr. The chemicals viny!
chloride, vinylidene chloride (1,1-dichloroethylene), and 1,1,2-2-tetrachloroethane were included
in the list of high risk pollutants, and therefore, the base and post-reduction year emissions were
multiplied by the factor 10 to determine the weighted HAP emissions.

Unweighted post-reduction emissions were determined from the base-year emissions and the
percent additional control to be applied by PPG prior to January 1, 1994. This resulted in a
predicted post-reduction total of 105.962 Mg/yr. Post-reduction weighted HAP emissions were
calculated in the same manner noted above giving a total of 151.880 Mg/yr.

A 93.516 percent reduction in unweighted HAP emissions from SOCMi-related production at the
PPG Lake Charles facility was calculated from the 1987 base-year emissions. For weighted HAP
emissions, a 93.473 percent reduction was calculated. These reductions, which exceed 90
percent, qualify the PPG facility for participation in the early reduction program.

5510R016.01 Final 05/27/92
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TABLE 4-1

Early Reductions Emission Summary

Unweighted HAP Emissions Weighted HAP Emissions
(Mg/Yr) (Mg/Yr)

: Post- Base Year Post-
Process Unit Base Year Reduction Reduction

Chlorine 0.192 0.056 0.192 0.056

Ethyl Chloride (EC)/ 4.286 0.141 5.462 1.316
Hydrogen Chloride (HCI)

Ethylene Dichioride (EDC) 6.784 0.868 9,051 0.870

Perchloroethylene/ 206.784 25.535 366.552 52.705
Trichloroethylene (PER/TRI)

Shipping and Loading (S/L) 164.402 9.637 164.402 9.637
Tri-Ethane®il (TE-lI) 46.266 30.536 48.187 32.457
Vinyl Chioride (VCM-Il) 11.690 9.434 15.923 9.435
Vinylidene Chioride (VDCM) 41.260 0.001 274.779 0.009
Waste Treatment Unit (WTU) 1152.528 29.754 1442546 45.395
Total 1634.192 105.962 2327.094 151.880

Total Reduction 1528.231 2175.214
Percent Reduction 93.516 93.473

Final 05/27/92
SL. 025867 Revised 05/29/92
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4.2 Emission Reduction Strategy

Table 4-2 presents the strategy that will be used to reduce the 1987 base-year emissions by the
required 90 percent. The control device and the percent reduction in base-year emissions is
shown.

In the chlorine process unit, most EIQ sources were controlled to levels of 90 percent or greater
in 1987. Additional control will be placed on EIQ 101. Qtherwise, no further controls will be
applied at this production unit.

The majority of the emissions reductions in the wastewater treatment area was achieved by
replacing the surge pond and API separator with surge tanks and clarifiers. A net reduction in
unweighted HAP emissions of 1122.774 Mg/yr and weighted HAP emissions of 1397.151
resulted from these changes. - |

Another significant source of emissions to be controlled by January 1, 1994 is the transfer
operations emissions from loading drums, tank trucks, railcars, barges, and ships. HAP
emissions from tank trucks and railcars will be collected and routed to an existing incinerator.
Refrigerated condensers (98 percent control) followed by carbon adsorption (98 percent contral)
will be used to reduce barge and ship loading emissions of ethylene dichloride. A total HAP
emissions reduction of 154.765 Mg/yr is calculated for transfer operations.

The process vent and storage tank emissions will be reduced significantly using incineration and
refrigerated condensers. In cases where incineration will be applied, non-routine emissions, have
been estimated and are included in the emission totals. Non-routine emissions occur
infrequently and are not expected to exceed 10 to 20 hours per year based on existing operating
data. Further, projects are currently underway at the Lake Charles facility to improve the
reliability of the existing incinerator systems, which will reduce the amount of non-routine
emissions.

S510R0V6.01 Final 05/27/92
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TABLE 4-2

Strategy to Achieve Emissions Reductions

Control Device

Process
Unit Description

1987

1994

10094
%
Control

CHLORINE | Mercury Cell H, Vers

Vapor Rec

Vapor Rec

98.00

CHLORINE | Mercury Cell Cl, Neutralizer

Scrubber

Upgraded
Scrubber

99.90

CHLORINE | Fume System Endbox Vent

Vapor Rec¢

Vapor Rec

99.00

CHLORINE | Plant C Absorber

Scrubber

Scrubber

99.90

CHLORINE | Circuit 15 Neutralizer Tower

Scrubber

Scrubber

99.90

CHLORINE | Circuit 16 Neutralizer Tower

Scrubber

Scrubber

99.90

CHLORINE | Sulfur Chioride Vent

Vapor Rec

Vapor Rec

99.90

WTU Outfall Sewer Vent Scrubber

None

Scrubber

99.80

130 CHLORINE | Sulfur Chioride Fume Scrubber

Did Not Exist

Scrubber

100

300(NR) EDC No. 1 LP-EDC Startup Scrubber

Scrubber

Scrubber

5/99*

300(SU) EDC No. 1 LP-EDC Startup Scrubber

Scrubber

Incinerator

99.99

300(SD) EDC No. 1 LP-EDC Stantup Scrubber

Scrubber

Incinerator

99.99

301(NR) EDC No. 2 LP-EDC Startup Scrubbar

Scrubber

Scrubber

301(SU) EDC No. 2 LP-EDC Startup Scrubber

Scrubber

Incinerator

301(SD) EDC No. 2 LP-EDC Stanup Scrubber

Scrubber

Incinerator

302 VOCM VDCM/Trans Plant SU. Scrubber

Did Not Exist

incinerator

302A VDCM No. 3 LP-EDC Scrubber/VOCM

Piant Vent

Scrubber

Deleted

302C(NR) VDCM VDCM/No. 3 LP-EDC Scrubber

Scrubber

EIQ 302

302C(SV) VDCM VDCM/No. 3 LP-EDC Scrubber

Scrubber

EIQ 302

302D VOCM VDCM/Trans Scrubber

Did Not Exist

ElQ 302

303(NR) PER/TRI Per/Tri Startup Scrubber

Scrubber

Scrubber
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TABLE 4-2 (Cont'd)

Strategy to Achieve Emissions Reductions

EIQ No.

Process
Unit

Description

Control Davice

1987 1994

303(SU)

PER/TRI

Per/Tri Startup Scrubber

Scrubber Incinerator

304(NR)

EC/HCL

EC Scrubber

Scrubber Scrubber

304(SU)

EC/HCL

EC Scrubber

Scrubber Incinerator

305(NR)

TE-I

MC/DCE Startup Scrubber

Scrubber Scrubber

305(SU)

TE-l

MC/DCE Startup Scrubber

Scrubber Scrubber

306(NR)

TE-N

No. 2 OHC Startup Scrubber

Scrubber Scrubber

306(SU)

TE-

No. 2 OHC Startup Scrubber

Scrubber Scrubber

306(SD)

TE-H

No. 2 OHC Startup Scrubber

Scrubber Scrubber

307A(NR)

VCM-iI

VCM-II Startup Scrubber

Scrubber Incinerator

307A(SV)

VCM-H

VCM-Il Startup Scrubber

Scrubber Incinerator

307B(NR)

VCM-II

VCM-li Startup Scrubber

Scrubber Scrubber

3078(SD)

VCM-Il

VCM-iI Startup Scrubber

Scrubber Scrubber

308

S/L

VDCM Tank Car Vent

None Incinerator

309(NR)

CPC Unit Scrubber

Scrubber Scrubber

310

DCE Tank Vents

Ref. Cond. Ret, Cond.

311A

No. 2 DH Still Tank

Scrubber Scrubber

3118

Per/Tri Acid Stearn Stripper
System

Did Not Exist Scrubber

312

LP-EDC Process Tanks

Scrubber Incinerator

313

No. 1 North Dock EDC Tank

Ret. Cond. Ref. Cond.

314

No. 1 EDC Tank

Scrubber Incinerator

315

EDC Crude and Storage

Ref. Cond. Ref. Cond.

551070168.01
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TABLE 4-2 (Cont'd)

Strategy to Achleve Emissions Reductions

Control Device 1994
Process %

FiQ No. Unit Description 1987 1994 Control

316 TEAl MC Process Storage None incinerator 99.99

N7 TE-I MC Process Storage None incinerator 99.99

318 TE-N MC Process Storage None incinerator 99.99

319 TE-H MC Process Storage None Incinerator 99.99

320 TE-It MC Process Storage None Incinerator 99.99

321 TEA MC Process Storage None Incinerator 99.99

322 TE-l MC Process Storage None incinerator 99.99

323 TE-H MC Process Storage None incinerator 99.99

324 TE-N MC Process Storage Ref. Cond. Ref. Cond. 84.00

325 TE-i MC Dock Storage Ref. Cond. Ref. Cond. 88.40

326 TE-Nl TE Shipping Tank None Incinerator 99.99

PER/TRI Per Dock Storage Tank ~ None None 0.00

PER/TRI Per Process Storage Ref. Cond. Ref. Cond. 73.10

PER/TRI Per 208 Shipping Tank None Incinerator §9.99

PER/TRI | Tri Dock Storage Ref. Cond. Ref. Cond.

PER/TRI Tri Process Storage Ref. Cond. Ref. Cond.

wTu Bottoms Tank No. 6301 Scrubber Incinerator

wTuU Per/Tri Feed Tanks Scrubber Incinerator

PER/TRI Tri Shipping Tank None incinerator

WTU Puerto Rican Bottoms Tank Scrubber Removed

EC/HCL VCM-| Plant Scrubber Incinerator Incinerator

EC/HCL HC! Tails Towsr Scrubber Scrubber Scrubber

5510T016.01 Final 05/27/92




TABLE 4-2 (Cont'd)

Strategy to Achieve Emissions Reductions

Control Device

Process
Unit

Description

1987

1994

PER/TRI

Per/Tri Still Line Scrubber

Scrubber

Incinerator

PER/TRI

Per/Tri DH System Vent
Scrubber

Scrubber

Scrubber

PER/TRI

Per/Tri Acid Tank Scrubber

Scrubber

Incinerator

WTU Scrubber

Scrubber

Incinerator

S. Classifier Scrubber Vert

Scrubber

Incinerator

Bottoms Plant Tank

Scrubber

Incinerator

Bottorns Plant Scrubber

Incinerator

Incinerator

No. 1&2 Incinerator Secondary
Scrubber

Scrubber

Scrubber

No. 3 Incinerator Sec. Scrubber

Scrubber

Scrubber

No. 4 Incinerator

Scrubber

Scrubber

WTU

Incinerator Scrubber

Scrubber

Deleted

WTuU

Incinerator Tanks Scrubber

Scrubber

Incinerator

TE-N

TCE /Tetra Tank

Scrubber

Scrubber

TEA

No. 1 BLM Storage Tank

None

None

TE-I

TBL/MC Tank

None

Incinarator

PER/TRI

Per/Tri Product Dryer
Regeneration

Scrubber

Cool Water
Condenser

PER/TRI

Per/Tri Still Line Tank

Scrubber

Incinerator

VDCM

TCE Tank

Scrubber

Incinerator

PER/TRI

Per/Tri BLM Tank No. 1

None

None
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TABLE 4-2 (Cont'd)

Strategy to Achieve Emissions Reductions

Control Davice 1994
Process %
EIQ No. Unit Description 1987 1994 Control

383 PER/TRI Par/Tri BLM Tank No. 2 None None 0.0

365 CHLORINE | Brine/HCL Newut. Reactor Tank Scrubber Scrubber 99.0
Vent Scrubber

368 CHLORINE | No. 1 HCL Acid Storage Tank Scrubber Scrubber 99.0
Scrubber

370 CHLORINE | HCL Acid Head Tank Scrubber Scrubber Scrubber 99.0

an CHLORINE | D.I. Tank Vert Scrubber Scrubber 99.0

373 .EC/HCL North Rubber Lined Acid Tank Scruhber Scrubber 93.0
Secrubber

374 EC/HCL South Rubber Lined Acid Tank Scrubber Scrubber 99.0
Scrubber

arn WTU HCL Acid Formate Destruction Scrubber Scrubber 99.0
Unit

376 PER/TRI Dowtherrn "A® Makeup Tank None None 0.00

an PER/TRI Dowtherm Recycle H,0 None None 0.00
Recovery Tank

380 WTU N. Dock G.W., Collection Tank None None 0.00

381 wTU 8. Terminal G.W. Collection Tank None cB 98.0

382 WwWTU West Vacuum Tank Vent None None 0.00

383 WTU East Vacuum Tank Vent None None 0.00

3684 WTU Ground Water Pumps Vent None None 0.00

385 wTu North Classifier None Replace 99.99

386 wTy Lift Stations None/Covered | Covered/CB 90.0

387 WTU Surge Pond None Removed 100

388 wWTU Vacuum Trucks None Process 98.0

Changes
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TABLE 4-2 (Cont'd)

Strategy to Achieve Emissions Reductions

Control Device

Description 1987 1984

API Separator Not in
Service

Ships (EDC) Ref.
Cond./CB

Shipsg {Other Chemicals) None

Barges (EDC) Ref,
Cond./CB

Barges (Other Chemicals) None

S/L Railcars Incinerator

S/L Tank Trucks {ncinerator

S/L Drums cB

Scr - Scrubbwr

Sec - Secondary

Rel. Cond. - Refrigerated Condensar

Vapor Rec - Vapor Recovery

Coot Wat - Cooling Tower Water

$/L - Shipping and loading fugitive emessions
NR - Non-Routine Operation

Su - Stanup mode operstion

SD - Shutdown Mode Operation

C8 - Carbon atecrption

* - Scrubber has 5% efficincy for hydrocarbon and 99% efficlency for HCL

551070168.01 Finat 05/27/92
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TABLE 4-3

Vapor Pressure of Pollutants

Vap. Press. @ 70F
Chemical Name Abbreviation (psia)

Chioroform CHCI, 3.154
Trichioroethylene Tri 1.45
Carbon Tetrachloride cc, 1.767

1,2-Dichloroethane 1.33

1,1-Dichloroethane 3.67

1,1,2-Dichloroethane 0.215

1,2-Dichioroethyiene 3.33

Perchloroathlyene 0.27

Ethyl Chioride 20.37
Vinylidene Dichioride 9.656

1,1,2-Trichloroethylene 0.38
Methyl Chloroform 2.02
Vinyl Chioride 51.35

1,1,2,2-sym- 0.1
Tetrachloroethane

Methylt Chloride MeCl
Pentachioroethane Penta

Hexachloro 1,3-Butadiene HCBD
Tert Butylalcohol TBL

Hexachloroethane HEXA

Chlorobenzene Ce6H5CI

Heavy Chioride Hvy-Chiori
1,4-Dioxane DOX

5510T016.01 Final 06/27/92
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TABLE 4-3 (Cont'd) Em

Vapor Pressure of Pollutants

Vap. Press. @ 70F
Chemical Name Abbreviation (psia)

Dioxolane DOL 1.37
2-Nitropropane NTE 0.2
Nitromethane NRE 0.56
Sec-Buty! alcohol SBL 0.17
1,2-Butylene Oxide BLM 2.83
Hexachlorobenzene HCB 0.03
Bromomethane Bromo 0.07
Toluene TLE 0.48
Trans 1,2- trans 5.21
Dichloroethylene
Dimethaxy methane DME 6.3
Butyl Tertiary Ether BTE 1.93
Penta Chloro Butadiene PCBD 0.286
Methylene Chloride MeCi2 i 7.74
n-Propanol NPL 0.3
Biphenyl Bipheny! 0.052
Hydrogen Chloride HCl (6% HCl) 0.000147*
(Aqueous) (20% HCl) 0.003965*

(30% HCI) 0.205*
* These are partial pressures at 70°F,

SL 025876
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5.0 GLOSSARY OF ABBREVIATIONS

Adsorption Adsorp
American Petroleum Institute API
Best Available Technology BAT
Carbon Bed Adsorption CB
Carbon Tetrachlioride cCl,
Chlorine Cl,
Chloroform CHCI,
Chioropivaloyl Chloride CPC
Clean Air Act Amendments CAAA
Code of Federal Regulations CFR
Condenser Cond
Dehydration : DH
1,1-Dichloroethane DCE
Early Reduction Program ERP
Emissions Inventory Questionnaire EIQ
Ethyl Chioride ) EC
Ethylene Dichloride (1,2-Dichloroethane) EDC
Fugitive Emissions F
Groundwater G.w.
Hazardous Air Pollutant HAP
Hazardous Organic NESHAP HON
Hexachloro-1, 3-Butadiene HCBD
Hexachloroethane : HEXA
Hydrogen Chloride HCI
Liquid Phase LP
Louisiana Department of Environmental Quality LDEQ
Maximum Achievable Control Technology MACT
Mercury Hg
Methyl Chloride MECI
Methyl Chioroform MC
Methylene Chioride MECI,
Million Grams Per Year (Megagrams Per Year) Mg/Yr
National Emission Standard for Hazardous Air Pollutant NESHAP
Neutralizing Neut
New Source Performance Standards NSPS
5510R016.01 5-1 Final 05/27/92




2-Nitropropane
Non-Routine

Oxygen
Oxyhydrochlorination
Perchloroethylene (Tetrachloroethylene)
Plant

Pivaloyl Chloride

Process Vent

Railcar

Refrigerated

Refrigerated Vent Recovery
Scrubber

Secondary

Shipping and Loading
Shutdown

Startup

Storage Tank

Synthetic Organic Chemical Manufacturing Industries

Tank Truck

Thermal Conductivity Detector

1,1,2,2-tetrachloroethane

Tons Per Year

Transfer Operations

Tri-Ethane® |l Process Unit

1,1,2-trichloroethane

Trichloroethylene

. United States Environmental Protection Agency
Vinyl Chioride

Vinyl Chioride Process Unit

Vinylidene Chioride

Vinylidene Chioride Process Unit

Waste Treatment Unit
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TE-I
TCE

TRI

EPA

ve
VCM I
VDC
VDCM
WTU
WW
H,0

5510R018.01

SL 025878

Final 05/27/92




APPENDIX A
FACILITY DESCRIPTION

5510R016.01 Final 05/27/92

SL 025879




APPENDIX A

FACILITY DESCRIPTION

A1 Facility Identifying Information

Company Name:
Address:

City /State/Zip:
Corporate Official:
Title:

Telephone Number:

Address:

City/State/Zip:

Local Responsible Official:

Title:

Telephone Number:
Address:
City/State/Zip:

Local Plant Contact:
Title:
Telephone Number:

Local Plant Contact:
Title:
Telephone Number:

PPG Industries, Inc.
Columbia Southern Road
P.O. Box 1000

Lake Charles, LA 70602

Richard Rompala

Group Vice President, Chemicals
(412) 434-2515 (Business)

PPG Industries, Inc.

One PPG Place

Pittsburgh, PA 15272

Dave Angell

Works Director, Environmental Assurance
(318) 491-4823 (Business)

P.O. Box 1000

Lake Charles, LA 70602

Lamar White
Manager, Derivatives
(318) 4914712 (Business)

Jim Wyche
Environmental Manager
(318) 491-4830 (Business)

5510R016.01A

S
L 025880

Final 05/27/92




Activities within the contiguous property boundary which will be subject to regulation
under the Hazardous Organic NESHAP (HON), directly associated with the handling of
raw materials, the handling, production or transport of intermediate and final products,
and wastes of SOCMI chemicals, excluding all hazardous air pollutants (HAP) emissions
from equipment leaks and non-SOCM! production units in operation at the facility.
These activities are strictly limited to the those SOCMI| chemical production units which
are in operation prior to proposal of the HON. Included under this definition are all
known points of emissions associated with the following list of activities:

Raw Materials Transport and Storage
Intermediate Product Storage and Handling
Final Product Storage and Handling

Waste Handling

The specific SOCMI production units present on-site at the time of this filing includes:

Chlorine

Ethyl Chiorine (EC)/Hydrogen Chioride (HCI)
Ethylene Dichloride (EDC)
Perchloroethylene/Trichloroethylene (PER/TRI)
Shipping/Loading Operations

Tri-Ethane Il® (Methyl Chioroform, MC)

Vinyl Chloride (VCM-1I)

Vinylidene Chloride (VDCM)

Waste Treatment Unit (WTU)

Not included under this definition are activities and HAP emissions associated with:

® On-site Power Generation
e Caustics Processing
¢ Silicas Plant

This definition meets the regulatory requirements outlined under Section 63.73(a)(1) as it
addresses:

® A portion of an entire contiguous facility under common ownership or control,
e Activities defined by a standards under Section 112(d) of the Act.

5510R016.01A A-2 Final 05/27/92
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Activity Causing HAP Emissions:

Emissions of raw materials, intermediate products, by-products, and final products from
process vents, storage tanks, shipping/loading, and waste treatment from the production
of chlorinated organics and chlorine.

General Source Description:

The PPG Lake Charles facility is divided into three production areas:

e Plant A - Chlorine and Caustic Production
e Plant B - Chiorinated Organics Production
® Plant C - Chiorine, Caustic, and Silica Production

Several of the emissions vent identifications and the process flow diagrams discussed in the
following appendices refer to Plant B, the chlorinated organics production area and Plants A and
C, chiorine production.

Products manufactured in Plant B include vinyl chloride, chloropivaloy! chloride, transdichloro-
ethylene, ethyl chloride, vinylidene dichioride, perchloroethylene, trichloroethylene, methy!
chiorotorm, hydrogen chioride, and ethylene dichloride.. In addition to these finished products,
several intermediate products are made and internally consumed. Table A-1 presents the
primary products, by-products, and intermediates found in the plant and aids in understanding
the nomenclature used in the following Appendices. Figure A-1 shows the interrelationships in
the production processes.

The primary raw materials required in Plant B are ethylene and chlorine. Ethylene is purchased
from the area petrochemical industry and chiorine is supplied from within the Lake Charles facility
by Plant A. Because of the importance of chlorine as a raw material, and because chiorine is

S510R016.01A SL 025882 Final 05/27/92




TABLE A-1

Common Hydrocarbon Compounds Found in Plant B

Common Name Abbreviation Primary End Use
Ethylene C2H4 Raw Material
Vinyl chioride vC Plastics
Vinylidene dichloride vDC Plastics
Cis-dichlorosthylene Cis Intermediate By-Product
Trans-dichloroethylene Trans Intermediate By-Product
Trichloroethylene TRI Solvent
Perchioroethylene PER Solvent
Ethyl chioride EC Ethylene Glycol
Ethylene dichioride, (1,2-Dichloroethane) EDC Intermediate Product
1,1-Dichloroethane ) DCE intermediate Product
Methyl chioroform, (1,1,1-trichloroethane) MC Solvent
1,1,2-trichloroethane TCE Intermediate Product
Unsymmetrical tetrachloroethane Unsym Intermediate Product
1,1,1,2-tetrachioroethane
Symmetrical tetrachioroethane Sym Intermediate Product
1,1,2,2-tetrachloroathane
Pentachioroethane Penta Intermediate Product
Hexachioroethane Hexa Undesirable By-Product
Hydrogen chioride HC Muriatic Acid
5510T016.01 SL 025883 Final 05/27/92




Figure A-1: Piant B Chlorinated Organics Production Process Flow Diagram
See Volume li - Confidential
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manufactured on site, HAP emissions from chlorine production are included in base-year
emissions.

For organizational purposes, HAP emissions from the PPG tacility are reported by functional unit.
The functional units, discussed in detail in the following Appendices are as follows:

Chiorine;

Ethyl Chioride (EC)/Hydrogen Chioride (HCI);
Ethylene Dichloride (EDC);
Perchloroethylene/Trichloroethylene (Per/Tri);
Shipping/Loading (S/L);

Tri-Ethane® 1l (TE-ll);

Vinyl Chloride (VCM-II);

Vinylidene Chloride (VOCM); and

Waste Treatment Unit (WTU).

5510R016.01A Final 05/27/92
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CHLORINE PROCESS UNIT
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APPENDIX B

CHLORINE PROCESS UNIT

B.1 Process Description

Sodium chloride is electrolyzed in cells to produce chlorine and sodium hydroxide. The
electrolysis is achieved in a series of mercury cells and diaphragm cells. The feed to the chlorine
manufacturing processes is brine from sait domes mined at nearby facilities. The products of
electrolysis are chlorine, sodium hydroxide, and hydrogen. Chlorine is used internally to
manutacture chlorinated organics or is sold in the merchant market. Nearly all the caustic is sold
and the hydrogen is burned as fuel or sold. Chlorine is produced in two areas of the PPG plant,
designated as Chlorine Plants A and C. These two areas are combined as one production unit;
the "Chlorine Manutfacturing Unit" (CHLORINE). Figures B-1 and B-2 show the major equipment
associated with both types of chiorine production.

The HAP emigsions associated with chlorine manufacture are small amounts of Cl, gas and
mercury vapors.

B.2 1987 Base-Year Emissions

Table B-1 shows the total base-year emissions for the chlorine process unit. The total
unweighted HAP emissions were 0.1916 Mg/yr.

Since none of the sources emitted pollutants that are considered high risk poliutants and subject
to multiplication by a weighting factor, the total weighted HAP base-year emissions equal the
total unweighted HAP base-year emissions.

B.3 Emissions Reduction Strategy

Table B-2 shows the control strategy for the chiorine unit that will be implemented to help
achieve a plantwide reduction in emissions for all SOCMI sources at the facility. Only one of the
vents (EIQ 101, mercury cell Cl, neutralizer) will have additional controls, a higher efficiency
scrubber, which will reduce the emissions from that vent to 0.005 Mg/yr.

5510R016.01A B-1 Final 05/27/92
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Figure B-1: Diaphragm - Chlorine and Caustic Production
See Volume Il - Confidential
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Figure B-2: Mercury - Chiorine and Caustic Production
See Volume Il - Confidential
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TABLE B-1

1987 BASE YEAR EMISSIONS
CHLORINE MANUFACTURING

BASE YEAR

UNIT

DESCRIPTION

2
m

HAP EMISSIONS

CONTROL DEVICE

TYPE

%

CONTROL

CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE

Mercury Cell H2 Vent
Mercuty Cell Ci2 Neutralizer
Fume System Endbox Vent.

Plant C Absorber
Circuit 15 Neut. Tower
Circuit 16 Neut. Tower

Sulfur Chloride vent
Sulfur Chloride Fume Scrubber

T 9 V" v 9D WV

Vapor Rec.
Scrubber
Vapor Rec.
Scrubber
Scrubber
Scrubber
Vapor Rec.
Did Not Exist

98.00
97.00
99.00

99.90|.

99.90
99.90
99.90

0.00

UNWEIGHTED
MG/YR

WEIGHTED
MG(YR

0.006
0.140
0.042
0.002
0.000
0.000
0.002
0.000

0.006
0.140
0.042
0.002
0.000
0.000
0.002
0.000

Subtotai Process Vents

0.1916

0.1916

CHLORINE
CHLORINE
CHLORINE
CHLORINE

Brine/HCI Neut. Reactor Tk. Vent Scr.
No. 1 HCl Acid Storage Tank Scrubber
HCI Acid Head Tank Scrubber
D.J. Tank Vent

Scrubber
Scrubber
Scrubber
Scrubber

99.00
99.00
99.00
99.00

0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000

Sublotal Tank Vents

0.000

0.000

Total Base Year Emissions

0.192

FILE: CLBASE
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TABLE B-2

EMISSIONS REDUCTIONS STRATEGY AND POST REDUCTION EMISSIONS
CHLORINE MANUFACTURING

UNIT

DESCRIPTION

<
3

POST REDUCTION

ADDITIONAL
CONTROL

CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE
CHLORINE

Mercury Cell H2 Vent
Mercury Cell Ci2 Neutralizer
Fume System Endbox Vent.

Plant C Absorber
Circuit 15 Neut. Tower
Circult 16 Neut. Tower
Sullur Chloride vent
Sulfur Chloride Fume Scrubber

" Y V" " " U UV

None
Higher Efficiency Scr.
None
None
None
None
None
Scrubber

HAP EMISSIONS

1994

% CONTROL

98.00
99.90
99.00
99.90
99.90
99.90
99.90
100.00

UNWEIGHTED

0.006
0.005
0.042
0.002
0.000
0.000
0.002
0.000

WEIGHTED
MG/YR MR |

0.006
0.005
0.042
0.002
0.000
0.000
0.002
0.000

Subtotal Process Vents

0.056

0.056

CHLORINE
CHLORINE
CHLORINE
CHLORINE

Brine/HCI Neut. Reactor Tk. Vent Scr.
No. 1 HCI Acid Storage Tank Scrubber
HC)\ Acid Head Tank Scrubber
D.I. Tank Vent

None
None
None

None

99.00
99.00
99.00

0.000
0.000
0.000

99.00

0.000

0.000
0.000
0.000
0.000

Subtotal Tank Vents

0.000

0.000

FILE: CLPOST

Total Post Reduction Emissions

0.056 |

0.056




B.4 Post-Reduction Emissions

Table B-3 shows the total weighted and unweighted HAP emissions for the chlorine process unit.

The total post-reduction emissions of 0.056 Mg/yr represent a 0.136 Mg/yr decrease (70.83%
reduction) in base-year emissions.

5510R016.01A B-6 Final 05/27/92
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TABLE B-3

HAP EMISSIONS SUMMARY
CHLORINE PROCESS UNIT

Unweighted HAP Emissions Weighted HAP Emissions

Post Percent Post Percent
Type Base Year | Reduction | Reduction Reduction | Reduction

(Mgiyr) (Mg/yn (%) (Mgiyn) (%)
0.056 70.83

P 0.192 0.056

T 0.000 0.000 . . 0.000 0.00

F

Total

Total Percent
Reduction
{%)

P-Process Venis
T-Tank Vents
F -~ Fugitive smissions







APPENDIX B-A
CHLORINE PROCESS UNIT
STORAGE TANK CALCULATIONS
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Source:  HON subunit(s) Chlorine Unit (Cl,)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE)

HAP: Hvdrogen Chloride (HC1) Date: 05/713/92
Year: 1987 Calculator: J. Greer

Tank Designation: EIQ 365 Brine/HC] Neutralization Reactor Tank

Scr e 0-16

Product: Hydrogen Chloride HCl (20%)

Ta te

Inside diameter, (ft)

Height, (ft)

Capacity, (gal) = m D?h * 7.48 gal,
4 ft

if not known
Roof color —Yellow
Shell color W
Vapor space height, (ft)?

Ambjie itions

Average atmospheric pressure (psia)
(defaults 14.7 psia) )
Average agbient diurnal temperature

(°F)
Average annual ambient temperature
(°F)

Bulk Liguid I terist

Stored liquid temperature (°F)€ 70

Total throughput per year (gal) 913,997

Number of turnovers per year 481.05

Molecular weight of HAP (lb/1lb mole) 36.46

Mole percent of HAP 11.0

Partial pressure of the HAP at liquid 0.000435
conditions (psia)

Adjustment Factors

Paint factor

Small diameter tank factor®
Turnover factorf

Product factor9

B nnnen

i nn

6
589
sL 0?




Source: HON subunit(s) Chlorine Unit (€l,)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

c ro

Control device _Scrubber
HAP control efficiency (%)

calculatjonsh
Breathing Loss (Mg/yr) =

.68
Ls = 1.02E-05 (Mv{z;-)“i'_’—ﬁr (O (M AT OFHOKD
A

- 1.02E-05 (36.46)[1 4,70'?08435 5]"'"(6)'-"(4)"-5'(1 8)°45°(1.3)(0.2824)(1)

2.17x107° Mg/yr

Working Loss (Mg/yr)= Ly = 1.09E~08 M,P VNKyK.
= 1.09E-08(36.46) (0.000435) (1,900) (481.05) (0.23) (1)

= 3.62x107° Mg/yr

Total Loss (Mg/yr) =

T, = Lg + Ly = (2.17 x 107%) + (3.62 x 1075)

5.79%107° Mg/yr

If a control device is employed,

HAP Emissions (EHAP) Total Loss (1 - ef£/100)
5.79 x 10™% (1 - 99/100)

5.79x1077 Mg/yr




Source: HON subunit(s) Chlorine Unit (Cl,)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

lcu i o) e

E

Weighted HAP Emissions? HAP -5 Fur
(5.79 x 107°) (1)

5.79%x10°7 Mg/yr

2If vapor space height is unknown for shell, assume H equals one half
tank height. If tank has a cone roof, adjust vapor space height by
adding 1/3 of height of cone.

bre average ambient diurnal temperature change is unknown, assume
20°F. ;

Stored liquid temperature may be approximated from average annual
ambient temperature.

dN = AN where N
v AN
v

number of turnovers per year
total throughput per year (gal)
tank capacity (gal)

For D> 30ft, C=1; For 6 < D < 30 ft, C = 0.0771D-0.0013D2-0.1334,

fFor turnovers > 36, Ky = (180 + N)/(6 * N)
where K, = turnover factor (dimensionless)
N = number of turnovers per year
For turnovers < 36, Ky =1

9Ke = 1.0 for volatile organic liquids

hbExpression for computing HAP emissions are from "Procedures for
Establishing Base Year and Post-Reduction HAP Emissions." The
calculation procedure is consistent with AP-42.

iFor emissions of other HAPs from this EIQ, see summary of calculated
emissions from fixed roof storage tanks.

SL 025898
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SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE CHLORINE PROCESS UNIT {CL2)

668520 1S

H Ts
D Vepor  Stored N My P Fp C
Tank Tank Inside v Space liquid Number of Moleculr Partial  Paint  Small KN
Description HAP Colar  Diametsr Cepecity Height Temp. Tunovers  Weight Pressure Factor Diameter Turnover
{f.) {gal.}) (ft) (ofF) poYew {b/b moe) (psia) Factr  Facior

Erinef HCL Neut. Reactor Tark Vent Scrubbéi20* i Yellow €.00 1900 400 70.00 481.05 18020 0177 130 0.2824
Briney HCL Neut. Reactor Tark Vent ScrubbdHCL Yeliow 8.00 1900 400 7000 481.05 36460 0000 1.30 0.2824
#1 HCL Storage Tank H20* Amber 12.00 31300 1000 70.00 47 .43 18020 00686 130 06046
#t HCL Storage Tank HCL R Amber 12.00 31300 1000 70.00 4743 35460 0036 1.30 006048
#2 HCL Storage Tank H20* Amber 12.00 3120 10.00 3.7 18.020 0086 1.30 06046
#2 HCL Storage Tank HCL Ambes 12.00 31300 1000 70.00 23.71 36450 (0036 130 0.6046
HCL Acid Head Tank Scrubber H20* Yeliow 10.00 6500 €600 70.00 96.47 18020 0083 1.30 0.5076
HCL Acid Head Tank Scrubber HCL Yellow 10.00 €500 6.00 96.47 36460 0033 130 0.5076
D.. Tark (HCL) H20* Brown 20.00 75000 1600  70.00 0.20 18020 0300 t.40 0.B8b86
D.1. Tank {HCL) HCL . Brown 20.00 75000 16.00 0.20 36460 0000 1.40 08886

* = NON HAP, Emission is not included as a HAP emission.




PPG 05/20/92

SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE CHLORINE PROCESS UNIT (CL2)

L8 Lw LT 1967 1987
Tank Breathing Working Total Contol Controf  Unweighted Waeighted
Description Loss © Loss Loss Device Efficiency HAP Emiasions HAP Emissions
(Mg/yr) (Mgiw) (Mg /ym) (%) (Mg /yr) (Mg /yr)

Brine/ HCL Neut. Reactor Tank Vent Scrubber 0.00000 . 0.00000 0.00 0.00E+00 0.00E+400
Brine/ HCL Neut. Reacior Tark Vent Scrubber 0.00002 , 0.00006 99.00 51907 5.79E07
#1 HCL Storage Tank 0.00000 X 0.00000 0.00 0.00E+00 0.00E+00
#1 HCL Swrage Tank 0.00495 g 0.02184 99.00 2.186-04 2.18E-04
#2 HCL Storage Tank 0.00000 . 0.00000 0.00 0.00E+00 0.00E+400
#2 HCL Storage Tank 0.00495 L 0.01552 99.00 1.55E-04 1.55E04
HCL Acid Head Tank Scrubber 0.00000 : 0.00000 0.00 0.00E+00 0.00E+00
HCL Acid Head Tank Scrubber 0.00249 X 0.00713 99.00 TABE05 7.18E05
D.. Tank (HCL) 0.00000 5 0.00000 0.00 0.00E+00 0.00E+00
D.I. Tank HCL} 0.00001 / 0.00001 88.00 9.83608 9.83E-08

* = NON HAPS, mission is notinciuded as a HAP emission




APPENDIX B-B
CHLORINE PROCESS UNIT
PROCESS VENT CALCULATIONS
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Source: HON subunit(s) Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Mercury (Hqg) Date: April 1992
Year: 1987 Calculator: E.R.

Process Vent Identification: 100
Description: _ Mercury Cell Hvdrogen Vent

Date of flow measurement
Method of flow measurement _EPA Methods 1-4
Date of concentration measurement
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _EPA Method 101
Describe any problems encountered

during testing N d
Production rate during flow determination (lbs/hr)
Production rate during sampling (lbs/hr)
Average production rate during base year (lbs/hr)

:

Stre s

Average vent stream flow rate (ft*/min) 4,892
HAP concentration (ppmv) 11
Annual hours of operation (hrs) 427

Vent stream discharge temperature (°F) 87

HAP molecular weight (1lb/lb-mole) —201
Pressure at point of discharge (psia) 14.7
HAP high-risk weighting factor 1

EF-BIJ‘O!O

nwnwnuun
4 o
S

Control
Control device _Vapor Recove
HAP control efficiency (%) 98

a

Calculationg
Uncontrolled Emissions (E;) = (2.54E-09) O C h MW P
T + 460

Uncontrolled Emissions (Ey) = (2.54E-0 9 7
(87) + 460

0.315 Mg/yr




Source: HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eg,p) = 0.315 (1 - 98/100)

0.006 Mg/yr
Weighted HAP Emissions = E.;, Fur
Weighted HAP Emissions = (0.007) (1)

0.006 Mg/yr

If the conditions during testing are not representative of bas
year operation, make the appropriate extrapolation below and
xplain:

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

N/A

3Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.

SL 025903
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Source: HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Chlerine (Cl,) Date: April 1992
Year: 1987 Calculator: S.R.
Process Vent Identification: 10}

Description: __Mercury Cel]l Cl, Neutralization Tower

Proc c jtions/Sampli

Date of flow measurement ———
Method of flow measurement Processg Degign Rate
Date of concentration measurement 1987
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _CEM
Describe any problens encountered

during testing e
Production rate during flow determination (lbs/hr) - not avajlable
Production rate during sampling (lbs/hr) not avajlable
Average production rate during base year (lbs/hr) 262,194
s
Average vent stream flow rate (ft3/min) 3,528. =Q
HAP concentration (ppmv) 33 = C
Annual hours of operation (hrs) 8,562 = h
Vent stream discharge temperature (°F) 100 =T
HAP molecular weight (1b/lb-mole) 70 = MW
Pressure at point of discharge (psia) 14.7 =P
HAP high~risk weighting factor 1 = Fyr
Control
Control device _Scrubber
HAP control efficiency (%) 97 = eff
Calculationg®
Uncontrolled Emissions (E;) = (2.54E-09 ChMWP
T + 460
Uncontrolled Emissions (E;) = (2.54E-0 8)(33)(8,562) (7 4.7
(100) + 460

4.652 Mg/yr

HAP Emissions (Egap) = Ey (1 - ef£f/100)

SL 025904
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Source: HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eg,p) = 4.652 (1 - 97/100)

0.14 Mg/yr

Weighted HAP Emissions = Egy,p
Weighted HAP Emissions (0.14)

Fyr
(1)

0.14 Mg/yr

If the conditions during testing are not representative of base year
operation, make the appropriate extrapolation below and explain:

N/A

If the flow or concentration were not measured using an EPA reference
method, EPA conditional method or validated using Method 301, pr vide
justification and supporting calculations:

The flow rate is representative of the maximum design flow rate
and the Cl, concentration is based on an averaged CEM data.

AExpression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission"” to convert flow and concentration into
an annual mass rate; the 2.54E~-09 constant is based on the ideal gas
law.
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Source: HON subunjt(s) Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Mercury (Hq) Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification:

Description: Fume System (ggdng Ventilation System)

oce Conditio mplin
Date of flow measurement 1986
Method of flow measurement _EPA Methods 1-4
Date of concentration measurement 1986

Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _EPA Method 101
Describe any problems encountered

during testing _None Jdentified

Production rate during flow determination (lbs/hr) 235,512
Production rate during sampling (lbs/hr) 2 512
Average production rate during base year (lbs/hr) 262,194
Stre teristics
Average vent stream flow rate (ft3/min) 2,825 = Q
HAP concentration (ppmv) 12 =C
Annual hours of operation (hrs) g8.568 = h
Vent stream discharge temperature (°F) 59 = T
HAP molecular weight (1lb/lb-mole) __201 = MW
Pressure at point of discharge (psia) 14,7 = P
HAP high-risk weighting factor 1 = Fyr
Coptrol
Control device Vapor Recovery
HAP control efficiency (%) 99 = eff
Calculatij a
Uncontrolled Emissions (Ey) = (2.54E-09) O C h MW P
T + 460

Uncontrolled Emissions (Ey) =

JS54E~ 8,568 4.7

(59) + 460
= 4.2 Mg/yr

HAP Emissions (E,y.p) = E; (1 - ef£/100)

SL 025906
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Source: HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

' HAP Emissions (Egp) = 4.2 (1 - 99/100)

0.042 Mg/yr
Weighted HAP Emissions = Eg,, Fur
Weighted HAP Emissions = (0.042) (1)
0.042 Mg/yr

If the conditions during testing are not representative of base
Year operation, make the appropriate extrapolation below and
xplain:

Flow rate and sampling analysis were done in 1986. Chlorine
manufactured in 1986 and 1987 (base year) were very close. No
extrapolation was conducted.

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using M thod
301, provide justification and supporting calculations:

N/A

3Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.
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Sourc : HON subunit(s) _Chlorine Process Unijt

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Chlorine Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 105
Description: _Plant C Absorber

Process Conditions/Sampling
Date of flow measurement -
Method of flow measurement es esj te
Date of concentration measurement -——
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _Epgineering Judgement

Describe any problems encountered

during testing _None Identified

Production rate during flow determination (lbs/hr) 262,194
Production rate during sampling (lbs/hr) _262,194
Average produqtion rate during base year (lbs/hr) 262,194
Stream Characterjstics
Average vent stream flow rate (ft3/m1n) 48,300 = Q
HAP concentration (ppmv) 1,000 =C
Annual hours of operation (hrs) 10 = h
Vent stream discharge temperature (°F) 70 =T
HAP molecular weight (1b/lb-mole) ' 70 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1 = Fyr
control
Control device Scrubber
HAP control efficiency (%) 99,9 = eff
Calculatjons?®
Uncontrolled Emissions (Ey;) = (2.54E-09) O C h MW P
T + 460

Uncontrolled Emissions (E;) =

- 7 o 7

(70) + 460
= 2.382 Mg/yr

HAP Emissions (Egp) = E; (1 - e££/100)
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Sourc : HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eg,p) = 2.382 (1 - 99.9/100)

0.002 Mg/yr

Weighted HAP Emissions = Ey,p Far
Weighted HAP Emissions = (0.002) (1)

0.002 Mg/yr

If the conditions during testing are not representative of bas
year operation, make the appropriate extrapolation below and
xplain:

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using M thod
301, provide justification and supporting calculations:

N/A

3Expression provided in "Procedures for Establishing Base Year and
Post~Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.
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Source: HON subunit(s) _Chlorine Procesgs Upit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Chlorine Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 10 g
Description: Circuit 15 Neutraljizing Tower

Process Conditigns/Sa in
Date of flow measurement
Method of flow measurement _Calculated
Date of concentration measurement
Method of concentration measurement
(if not an EPA Method give a brief
description and attach protocol) _Calculated
Describe any problems encountered
during testing _None Identified
Production rate during flow determination (lbs/hr)
Production rate during sampling (lbs/hr)
Average production rate during base year (lbs/hr)

5t ) teristi
Average vent stream flow rate (ft3/m1n) 3,020

HAP concentration (ppmv) 345

Annual hours of operation (hrs) 2

Vent stream discharge temperature (°F) 140

HAP molecular weight (1lb/lb-mole) 70
Pressure at point of discharge (psia) 14.7

HAP high-risk weighting factor 1

BERBER.
MYEHT 00
B

control
Control device _S¢rubber
HAP control efficiency (%) 99.9

Calculations?®

Uncontrolled Emissions (E;) 54E~09)_Q C h P
T + 460

Uncontrolled Emissions (Ey) 2.54E-09 020) (345
(140) + 460

0.009 Mg/yr

HAP Emissions (Egp) = E; (1 - ef£/100)
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Sourc : HON subunit(s) _Chlorine Progess Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eyp) = 0.009 (1 - 99.9/100)

0.0 Mg/yr

Weighted HAP Emissions = Ey,;
Weighted HAP Emissions = (0) (1)

0.0 Mg/yr

If the conditions during testing are not representative of bas
year operation, make the appropriate extrapolation below and
xplain:

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

Chlorine flow rate at 75 kilo amp. = 41,542 1lb/hr

At 45 kilo amp. = 41,542 x 45 = 24,925 1lb/hr
75

Air in Cl, on startups = 40% air,

Therefore,
24,925 x lb-mole x hr . x 379 ft3 x 0.4 Ajr = 1478 scfm, air
71 1b 60 min lb-mole 0.6 Cl,
Tower Vent Flow = 1478 x 630
520 = 1791 acfm, air
Mole fraction of H,0 =
5.99
14.7 = 0.407, mole fraction of air = 0.593
Therefore, total vent flow = 1791 = 3020 acfm
0.593

AExpression provided in "“Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.
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Source: HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Chlorine (Cl,) Date: _ April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 107
Description: __Circuit 16 Neytralizing Tower

cess tions/Sa
Date of flow measurement
Method of flow measurement _Calculated
Date of concentration measurement
Method of concentration measurement
(if not an EPA Method give a brief
description and attach protocol) _Calculated
Describe any problems encountered
during testing
Production rate during flow determination (lbs/hr)
Production rate during sampling (lbs/hr)
Average production rate during base year (lbs/hr)

il

st ) teristi
Average vent stream flow rate (ft3/m1n) 3,020

HAP concentration (ppmv) 345
Annual hours of operation (hrs) 2

Vent stream discharge temperature (°F) 140

HAP molecular weight (lb/lb-mole) 790
Pressure at point of discharge (psia) 14,7

HAP high-risk weighting factor 1

BERREBRE
MR 00
-

Control

Ccontrol device _Scrubber
HAP control efficiency (%) 99,9

c jons?
Uncontrolled Emissions (Ey) = (2.54E-09 c P
T + 460
Uncontrolled Emissions (E;) = .54E~09) (3,020) (345
(140) + 460

0.009 Mg/yr

HAP Emissions (Ey,p) = Ey (1 ~ ef£/100)

oiSQXQ
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Source: HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

'HAP Emissions (Ey,p) = 0.009 (1 - 99.9/100)

0.0 Mg/yr

Weighted HAP Emissions = Eyp Fyp
Weighted HAP Emissions = (0) (1)

0.0 Mg/yr

If the conditions during testing are not representative of bas
year operation, make the appropriate extrapolation below and
explain: ‘

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

Chlorine flow rate at 75 kilo amp. = 41,542 lb/hr

At 45 kilo amp. = 41,542 x 45 = 24,925 lb/hr
75

Air in Cl, on startups = 40% air,

Therefore,
24,92% x lb-mele x hr x 379 ft3 x 0.4 Ajr = 1478 scfm, air
71 1b 60 min lb-mole 0.6 Cl,
Tower Vent Flow = 1478 x 630
520 = 1791 acfm, air
Mole fraction of H,0 =
5.99
14.7 = 0.407, mole fraction of air = 0.593
Therefore, total vent flow = 1791 = 3020 acfm
0.593

“Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.




Source: HON subunit(s) _Chlorine Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Chlorine Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 109
Description: __Sulfur Chloride Vent

Date of flow measurement 1987
Method of flow measurement Process Flow Meter
Date of concentration measurement 1987
Method of concentration measurement

(1f not an EPA Method give a brief

description and attach protocol) _Hexane Impinger/IR Spectroscopy

Describe any problems encountered
during testing _None Jdeptified
Production rate during flow determination (lbs/hr)
Production rate during sampling (lbs/hr)
Average production rate during base year (lbs/hr)

.

Stre c

Average vent stream flow rate (ft3/min) 740
HAP concentration (ppmv) 42
Annual hours of operation (hrs) 8,760
Vent stream discharge temperature (°F) =310
HAP molecular weight (lb/lb-mole) 70
Pressure at point of discharge (psia) 14,7
HAP high-risk weighting factor 1

H>oo
e

t3 *g
o
b

Control device -Vapor Recovery
HAP control efficiency (%) 99,9

Calculations®*

Uncontrolled Emissions (Ey) = (2.54E-Q9) O C h MW P
T + 460

Uncontrolled Emissions (E;) = (2.54E~ 74 760
(=10) + 460

1.581 Mg/yr

HAP Emissions (Eyap) = Ey (1 -~ eff/100)
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Source: HON subunit(s) _Chlorjine Process Unijt

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Egp) = 1.581 (1 - 99.9/100)

0.0016 Mg/yr

Weighted HAP Emissions = Eg,, Fun
Weighted HAP Emissions = (0.0016) (1)

0.0016 Mg/yr

If the conditions during testing are not representative of base
Year operation, make the appropriate extrapolation below and
Xplain:

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

N/A

AExpression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission” to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.
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APPENDIX C

ETHYL CHLORIDE PROCESS UNIT (EC) AND
HYDROGEN CHLORIDE PROCESS UNIT (HCL)
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APPENDIX C

ETHYL CHLORIDE PROCESS UNIT (EC) AND
HYDROGEN CHLORIDE PROCESS UNIT (HCL)

Ci Process Description

The Ethyl Chloride Unit is designed to produce a high purity liquid ethyl chloride (EC) product
by reacting anhydrous hydrogen chioride (HCI) and ethylene. The reaction is as follows:

Ethylene + Hydrogen Chioride ==————= Ethyl Chloride
Catalyst
(C,HY (HC) (C,H:Cl)

The reaction between these two gases takes place under pressure in the presence of a catalyst
in a liquid phase reactor.

Figure C-1 outlines the major steps in ethyl chloride production. Non-volatile tars and catalysts
remaining after boiling off EC in the reactor are transferred in a portable tank to the Waste
Treatment Unit. Heavy impurities that remain after removal of HCI impurities from the EC in the
primary stripper are removed by a "heavies" still and sent to the Bottoms Recovery Unit, which
is included in the Waste Treatment Unit. EC is shipped by truck and railcar to customers.

The major equipment used in the EC production includes a reactor, coolers, a condenser,
strippers, a distillation column, and day and dock storage tanks. A process schematic showing

the major equipment is shown in Figure C-2.

The Hydrogen Chloride unit is in the Ethyl Chioride processing area. Figure C-3 shows the
process steps.

The Hydrogen Chloride Unit is designed to perform the following jobs:

1) Store weak acid produced by the incinerators and distribute it to consumers inside the
plant and customers outside the plant.

2) Purify weak acid in weak acid purification equipment for use in the Mercury Cell Area.

5510R018.01A C-1 Final 05/27/92
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Figure C-1: EC Process Schematic
See Volume Il - Confidential
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Figure C-2: Ethyl Chioride
See Volume |l - Confidential
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Figure C-3: HCI Process Schematic
See Volume Il - Confidential

5510R016.01A C-4 Final 05/27/92




3) Utilize anhydrous MCI gas to produce strong acid to supply consumers inside the plant
when weak acid is not available.

The major equipment used in the HCI unit are carbon filters, absorbers, storage tanks, and a
vent scrubber.

C.2 1987 Base-Year Emissions

Table C-1 shows the total base-year emissions for the EC and the MC| process units. The total
unweighted HAP emissions were 4.286 Mg/yr and the weighted HAP emissions were 5.461

Ma/yr.
C.3 Emissions Reduction Strategy
The EC and HCI process units have three process vents. Two of these have a scrubber for the

control of emissions (EIQ 304 and 338), and the emissions from the remaining process vent (EIQ
337) are currently being incinerated.

Emissions from EIQ 304 (startup mode only) will be incinerated as part of the early reduction
program. (See Tables C-1 and C-2.)

C4a Post-Reduction Emissions

Table C-3 shows the total post-reduction unweighted and weighted HAP emissions for the EC
and HCI process units.

The total post-reduction unweighted emissions of 0.141 Mg/yr represent a 96.71% decrease in
unweighted base-year emissions. The total post-reduction weighted emissions of 1.316 Mg/yr
represent a 75.91% decrease in weighted base-year emissions.
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TABLE C-1

1987 BASE YEAR EMISSIONS
ETHYL CHLORIDE PROCESS UNIT (EC)
HYDROGEN CHLORIDE PROCESS UNIT (HCL)

BASE YEAR
UNIT | EIQ DESCRIPTION TYPE CONTROL DEVICE HAP EMISSIONS
% UNWEIGHTED ! WEIGHTED
3 TYPE CONTROL* | _ MG/YR MGYR |

EC/MHCL | 304 EC Scrubber P Scrubber 5.00 4.146 4.146
EC/HCL | 337 VCM-1 Plant Scrubber P Incinerator 99.99 0.000 0.000
EC/HCL | 330+ HCI Tails Tower Scrubber P Scrubber 5.00 0.139 1.314
Subtotal Process Vents 4.285 5.46
EC/HCL { ars North Rubber Lined Acid Tank T Scrubber 99.00 0.000 0.000
EC/HCL | 374 South Rubber Lined Acid Tank T Scrubber 99.00 0.001 0.001
Subtotal Tank Vents 0,001 0.001
Total Base Year Emissions 4.286 5.461

* Control sfficlencies for scrubbers represent stficlencies for hydrocarbone,
these scrubbers have 93% efficiency for HCI.

*+ E)Q 338 also controls emissions fom several tanks. These emis:
caiculated to be 0.0011 {ses tank calcuh!ions on pages C- 13and Cc- 14} and

are included in the smissions s

FILE: ECBASE




TABLE C-2

EMISSIONS REDUCTIONS STRATEGY AND POST REDUCTION EMISSIONS
ETHYL CHLORIDE PROCESS UNIT (EC)
HYDROGEN CHLORIDE PROCESS UNIT (HCL)

POST REDUCTION
unr | Ela DESCRIPTION TYPE HAP EMISSIONS
ADDITIONAL 1994 UNWEIGHTED WEIGHTED
CONTROL % CONTROL* MGHYR MGYR |
2 ECHCL | 304+ EC Sarubber P Incineratos 99.99 0.001 0.001
ecmcL | ss7 VCM -1 Plant Sarubber None 95.99 oo000| - 0.000
T HCI Talls Tower Scrubber P None 5.00 0.139 1.314
Sublot) Process Vents 0.14 1.815
EcHcL | s7s North Rubber Lined Acid Tank None 99.00 0.000 0.000
ECHCL 374 South Rubber Lined Acid Tank T None 93.00 0.001 0.001
Subtomal Tank Vents 0.001 0.001
Total Post Reduction Emiasions 0.141 1.318

* Confrol sfficlencies for saubbaers represent sfficiencies for hydrocarbons,
theses saubbers have 99% sfficiency for HCI.

*¢ EIQ 338 also contols emissions fom several \anks. These emissions wer
calculated to be 0.0011 (see fank calculations on pages C—10and C— 11}lmd

ane ulhes’ ‘"f'""“ﬂ?m'.”opum shown scenarios: non—r Ay, nbﬂup (SU), and shut down (SD).
Only the SU and SD modes will be incinerated at 99.99% Q‘fun

The NR emissions will be vented through the scrubber.

FILE: ECPOST




TABLEC -3

HAP EMISSIONS SUMMARY
ETHYL CHLORIDE PROCESS UNIT (EC)
HYDROGEN CHLORIDE PROCESS UNIT {HCL)

Unweighted HAP Emissions Weighted HAP Emissions

Post Percent Post Percent

Type Base Year | Reduction | Reduction | Base Year | Reduction | Reduction

(Mg/yr) (Mg/yr) ' (Mgtyr) (%)

P 4.285 0.140 5.461 75.92

T 0.001 0.001 . 0.001 0.00

F

Total

Total Percent
Reduction
{%)
P- Process Vents

T-Tank Vents
F - Fugitive Emissions




APPENDIX C-A
EC PROCESS UNIT
STORAGE TANK CALCULATIONS
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Source: HON subunit(s) Ethvlene Chloride (EC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE)

HAP: Hydrogen Chloride (HC1l) Date: 05/13/92
Year: 1987 Calculator: J. Greer
Tank Designation: EIQ 373, North Rubber-ljined Tank (60-970)
. Product: HC] Acid (20%)
X c) teristi
Inside diameter, (ft) 30 =D
Height, (ft) 30 = Hq
Capacity, (gal) = m D2h * 7.48 gal, 143,640 =V
4 ft
if not known
Roof color White
Shell color i
Vapor space height, (ft)? _15 = H
Ambient Jiti
Average atmospheric pressure (psia) 14.7 = P,
(defaults 14.7 psia)
Average agbient diurnal temperature 18 = dT
(°F)
Average annual ambient temperature 70 = Tp
(°F)
Bulk Liquid Characterjgtics
Stored liquid temperature (°F)€ 70 = Tg
Total throughput per year (gal) 566,652.4 = Ay
Number of turnovers per year 3.94 = N
Molecular weight of HAP (1b/lb mole) 36.46 = M,
Mole percent of HAP _11.00 = %
Partial pressure of the HAP at liquid 0.004 = P
conditions (psia)
Adijustment Factors
Paint factor 1.0 = Fp
Small diameter tank factor® 1.0 = C
Turnover factorf 1.0 = Ky
Product factor? 1.0 = K¢
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Sourc : HON subunit(s) Ethvl chloride (EC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

Baseline control

Control device s

HAP control efficiency (%) 99 = eff
Ca ationsh

Breathing Loss (Mg/yr) =

Ly = 1.02E-05 (Mv)[ ]b'“(o)'-"(m"-"(dn““(&)(c)(m

A __
(Fh)-Uﬂ

= 1.02E-05 (3646)[-:'7-79%0430—0‘:- .“(30)1-73(1 5)0.51 (1 8)0.50(1 )(1)(1)

= 0.0084 Mg/yr

Working Loss (Mg/yr) =Ly = 1.09E-08 M _PVNK\K.
=1.09E-08(36.46) (0.004) (143,640) (3.94) (1) (1)

= 0.00089 Mg/yr

Total Loss (Mg/yr) =

Ty = Lg + Ly = (0.0084) + (0.00089)

0.00929 Mg/yr

If a control device is
employed,
HAP Emissions (Eyap) Total Loss (1 ~ eff/100)
0.00929 (1 - 99/100)

9.29x1075 Mg/yr
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Source: HON subunit(s) Ethyl Chloride (EC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

Calculation (Continued)

Weighted HAP Emissionsi E

F
HAP HP
(9.29 x 107%) (1)

9.29x10™° Mg/yr

AIf vapor space height is unknown for shell, assume H egquals one half
tank height. 1If tank has a cone roof, adjust vapor space height by
adding 1/3 of height of cone.

brf average ambient diurnal temperature change is unknown, assume
20°F.

€stored liquid temperature may be approximated from average annual
ambient temperature.

9N = AN where N = number of turnovers per year
v AN = total throughput per year (gal)
V = tank capacity (gal)

For D2 30ft, C=1; For 6 < D < 30 ft, € = 0.0771D-0.0013D2-0.1334.

fFor turnovers > 36, Ky = (180 + N)/(6 * N)
where Ky = turnover factor (dimensionless)
N = number of turnovers per year
For turnovers g 36, Ky =1

9K, = 1.0 for volatile organic liquids

hpxpression for computing HAP emissions are from "“Procedures for
Establishing Base Year and Post-Reduction HAP Emissions." The
calculation procedure is consistent with AP-42.

iFor emissions of other HAPs from this EIQ, see summary of calculat d
missions from fixed roof storage tanks.

928
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SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE ETHYL CHLORIDE PROCESS UNIT (EC)

H Ts
D Vapor Stored N Mv P Fp C
ElQ Tank Tank Mole Tank Inside v Space Liquid Number of Molecular Partial Paint Small KN
NO. ID Description Percent Cola  Diameter Capacity Height Temp. Turnovers Weight Pressure Factor Diameter Turnover
() {gat. ) () (oF) perYear {bb/b mole) (psia) Factor  Factor

626520 1S

338(1)60611  Strong #1 HCL Acid Tank 8252
338(60-611  Swong #M HCL Ackt Tank 17.48
338(1)60-612 Swong #2 HCL Acid Tank 82.52
338()60-612 Sbong #2 HCL Acid Tank 17.48
338(1)60-613  Weak #1 HCL Acid Tank 89.00

12.00 13.00 7000 42.77 18.020 010468 1.30 06046 0.87
12,00 1300  70.00 42.77 36460 02050 1.0 0.6046 0.87
t2.00 13.00 ! 4277 18020 010468 130 05046
12.00 13.00 . 42.77 36460 02050 1.30 06046
12.00 13.00 X 44.88 18020 0.1990 130 0.6046

338()60-614 Weak #2 HCL Acld Tank 89.00
338(1)60-6t4 Weak #2 HCL Acid Tank 11.00
373 60970 North Rubber Lined Acid Tank 89.00
J73 60870 North Rubber Lined Acid Tank 11.00
374 601192 South Rubber Lined Acid Tank 82.52
374 601192 South Rubber Lined Acid Tank 17.48

12.00 13.00 . 44.88 18.020 0.1990 1.30 08046
12.00 13.00 x 44.88 36460 0.0040 1.30 06046
30.00 15.00 ; 3.94 18.020 01990 1.00 1.0000
30.00 15.00 L 3.04 35460 0.0040 1.00 1.0000
43.00 15.00 5 11.69 16020 01046 100 1.0000
43.00 15.00 ! 11.69 ' 36460 0.2050 1.00 10000

Yellow
Yellow
Yellow
Yeollow
A Groen
338(1} 60613 Weak #1 HCL Acid Tank 11.00 Green 12.00 13.00 ] 44.88 36460 00040 130 0.6046
Green
Gresn
White
White
White
White

{t = This tank emits hrough EiQ 338 which Is a source.
Emissions fvom this tark ase included in the smissions shown on Tables C-t and C-2.

+ = NON HAP, Emission is not included as a HAP emission.
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& SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
o ASSOCIATED WITH THE ETHYL CHLORIDE PROCESS UNIT (EC)
o
\0
s LB Lw LT 1987 1987
EQ  Tank Tank Breating  Working Total Comtol  Contol  Unweigitied Weighted
NO. 1D Desciption HAP Loss Loes Loss Device Efficiency HAP Emissions HAP Emissions
{Mg/yr) {(Mg/yr) (Mg /yr) (%) (Mg/yr) (Mg/yr)
338() 60611  Swong#1 HCL Acid Tark Hao* 0.00000 0.00000 0.00000 Scrubber  0.00 0.00E+00 0.00E+00
338{) 60611  Swong#1 HCL Ackl Tank HCL 0.01868 0.06050 007916 Scrubber  99.00 7.92604 7.92E-04
338() 60612  Swong #2 HCL Ackl Tank H2o* 0.00000 0.00000 0.00000 Scrubber  0.00 0.00E400 0.00E+00
338() 60612  Swong #2 HCL Ackd Tank HCL 0.01868 0.06050 007918 Scubber  99.00 7.92E-04 7.926-04
338{) 60613  Weak #1 HCL Acid Tank H2o 0.00000 0.00000 000000 Scrubber  0.00 0.00E4+00 0.00E+00
338() 60613  Weak #1 HCL Acid Tank HCL 0.00126 0.00118 000244 Scrubber  99.00 2.44E-05 2.44E-05
338() 60-614  Week #2HCL Acd Tank H20* 0.00000 0.00000 0.00000 Scrubber  0.00 0.00€400 0.00E+00
338y 60614  Week #2HCL Acid Tark HCL 0.00126 0.00118 000244 Scrubber  99.00 2.44E05 2.44E-05
373 60970  North Rubber Lined Acid Tank H20* 0.00000 0.00000 0.00000 Scrubber  0.00 0.00E+00 0.00E+00
) 373 60070  North Rubber Lined Acid Terk HCL 0.00843 0.00089 0.00933 Scrubber  99.00 9.33E-05 9.33E-05
A 374 601192  South Rubber Lined Acid Tank Ho* 0.00000 0.00000 0.00000 Scrubber 0.0 0.00E+00 0.00E+00
» 374  60-1192  South Rubber Lined Acid Tank HCL 0.23234 0.31024 054258 Scrubber  99.00 5.43E03 5.436-03

{) = This tank emits through EKQ 338 which s a source,
Emissions from this tank are included in the emissions shown on Tables C-1 and C-2.

* = NON HAPS, emissionis notinciuded as a HAP emission




Source: HON subunit(s) Ethylene Dichloride (EDC)
HAPs mitted: Ethvlene Dichloride (EDC), Hexachloro 1,3-Butadjene

(HCBD) , Hexachloroethane (HEXA), 1.,1.2. 2-Tetrachloroethane (SYM),
1.1,2-Trichloroethane (TCE)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE)

HAP: Ethvlene Dichloride (EDC) Date: 05/13/92
Year: 1987 Calculator: J. Greer

Tank Designation: EIQ 312, EDC Bottoms Tank No. 4 (60-0340)
Product: Ethylene Dichloride EDC

Tank Characteristijcs

Inside diameter, (ft) 12 =D
Height, (ft) 30 = Hy
Capacity, (gal) = w D?h * 7.48 gal, 25,400 =V
4 ft
if not known
Roof color Green_
Shell color Green
Vapor space height, (ft)@® 15 = H
Ambjen Jiti
Average atmospheric pressure (psia) 14.7 = Pp
(defaults 14.7 psia)
Average agbient diurnal temperature 18 = 4T
(°F)
Average annual ambient temperature 70 = Ty
(°F)
Bulk Ligquid Cl teristi
Stored liquid temperature (°F)€ 80 = Tg
Total throughput per year (gal) 358,850.3 = Ay
Number of turnovers per year _14.13 = N
Molecular weight of HAP (1lb/1lb mole) 98.97 = M,
Mole percent of HAP 26.55 = %
Partial pressure of the HAP at liquid 1.294 = P
conditions (psia)
Adjustment Factors
Paint factor 1.3 = Fp
Small diameter tank factor® 0,6046 = C
Turnover factorf 1.0 = Ky
Product factor? 1.0 = K¢

SL 025954
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Source: HON subunit(s) Ethylen Dichloride (EDC)
HAPs mitted: EDC, HCBD, HEXA, SYM, TCE

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

(=)

Control device Scrubber
HAP control efficiency (%)

Calculations”
Breathing Loss (Mg/yr) =

.68
Ly = 1.02E-05 ‘M"’{Tﬁ‘)@_ﬁr (D) P(HPS (AT R(F) (O (KD
E

- 1.026-05 (98.97)——1:294__P¥1o0m g 5)°51(18)°59(1.3)(0.6046)(1)
147 - 1.294

0.201 Mg/yr

Working Loss (Mg/yr) =Ly = 1.09E-08 M, PVNK\K.
=1,09E-08 (98.97) (1.294) (25,400) (14.13) (1) (1)

= 0.500 Mg/yr

Total Loss (Mg/yr) =
Ty = Lg + Ly = (0.201) + (0.500)

0.701 Mg/yr

If a control device is employed,

HAP Emissions (EHAP) = Total Loss (1 - eff/100)
= 0.701 (1 ~ 5/100)

0.666 Mg/yr
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Source: HON subunit(s) Ethylene Djichloride (EDC)
HAPs emitted: EDC, HCBD, HEXA, SYM, TCE

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

lcu jo Co

Weighted HAP Emissions® = Eg,; Fur
= (0.666) (1)

= 0.666 Mg/yr

2If vapor space height is unknown for shell, assume H equals one half
tank height. If tank has a cone roof, adjust vapor space height by
adding 1/3 of height of cone.

bIf average ambient diurnal temperature change is unknown, assume
2°°F.

€Stored liquid temperature may be approximated from average annual
ambient temperature.

aN = AN where N = number of turnovers per year
v AN total throughput per year (gal)
V = tank capacity (gal)

®For Dz 30ft, C=1; For 6 < D < 30 ft, C = 0.0771D-0.0013D2-0.1334.
fFor turnovers > 36, Ky = (180 + N)/(6 * N)
where Ky = turnover factor (dimensionless)

N = number of turnovers per year
For turnovers < 36, Ky =1

9K = 1.0 for volatile organic liquids

hExpression for computing HAP emissions are from "Procedures for
Establishing Base Year and Post-Reduction HAP Emissions." The
calculation procedure is consistent with AP-42.

iFor emissions of other HAPs from this EIQ, see summary of calculated
emissions from fixed roof storage tanks.
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PPG 05/20/92

SUMMARY OF THE CALCULATION INPUTS FOR FIXED—-ROOF STORAGE TANKS

ASSOCIATED WITH THE ETHYLENE DICHLORIDE PROCESS UNIT (EDC)

Tank
Description

Moie
Percent

D
Inside

v

H
Vapor
Space

Diameter Capacity Haeight

()

(gal.)

()

Ts
Stored

N

Mv

tiquid Number of Molecular
Temp. Tunovers  Weight

P

Fp

Partial  Paint
Pressure Factor Diameter Turnover

(oFV!, per Year {b/b mole) (peia)

C
Small

Factor

KN

Factor

* = NON HAP, Emission is not included as a HAP emission.

EDC Bottome Storage Tank No. 4
EDC Bottoms Storege Tank No. 4
EDC Botioms Storage Tank No. 4
EDC Bottons Siorage Tank No. 4
EDC Bottoms Storage Tank No. 4
EDC Botiorns Stcrage Tank No. 2
EDC Bottoms Siorage Tank No. 2
EDC Botiorns Storage Tank No. 2
EDC Bottoms Storage Tank No. 2
EDC Bottorns Storage Tank No. 2

EDC North Dock Storege No. 1
EDC North Dock Storage No. 1
EDC North Dock Storage No. 2
EDC North Dock Storage No. 2
EDC South Dock Storage No. t
EDC South Dock Storage No. 1
EDC South Dock Siorage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Starage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EOC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Storage No.
EDC South Dock Storage No,

e N i T AP A Gy

cIs*
Chiorolorm
DCE

EC

EDC

HCB
HEXA
PENTA*
PER

SYM

TCE

TR
UNKNOWN
UNSYM?*
VCM

76.55
0.78
Ry
4.55

15.42

76.55
0.78
2mn
4.55

15.42

75.88 Aqua Green
2412 Aqua Green
75.88 Aqua Green
24.12 Aqua Green

0.83
4.44
1.46
1.68
5.22
1.09
.47
0.25
0.56
0.04
1.65
0.e1
17.09
0.57
19.60
0.86
0.29

White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White

12.00
12.00
12.00
12.00
1200
12.00
12.00
12.00
12.00
12.00
50.00
50.00
50.00
50.00

25400
25400
25400
25400
25400
25400
25400
25400
25400
25400
470000
470000
470000
470000
2520000
2520000
2520000
2520000
2520000
2520000
2520000
2520000
2520000
2520000

15.00
15.00
15.00
15.00
15.00
$5.00
15.00
15.00
15.00
15.00
15.00
15.00
$5.00
15.00
22.00

2520000 -

2520000
2520000
2520000
2520000
2520000
2520000

80.00
80.00
80.00
80.00
50.00
80.00
80.00
80.00

14.13
14.13
14.13
14.13
14.13
14.13
14.43
14.13
14.13
14.13
8.64
8.64
B8.64
8.64
0.97
0.97
0.97
097
097
0.97
097
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.57
097
0.97

98.970
260.760
238.760
167.860
133.410

98.970
260.760
236.760
167.860
133.410

98.970
133.410

98.970
133.410
143.430
152.820

96.940
119.370

$8.970

64.520

98.970
284.800
236.760
202.290
165.850
167.850
133.410
131.380
250.000
167.864

62.490

1.294
0.000
0.000
0.006
0077
1.294
0.000
0.000
0.008
0.077
1.009
0.092
1.009
0.092
0.001
0.053
0.049
0.053
0.1%1
0.221
0.578
0.000
0.000
0.000
0.005

0.065

0.002

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.90
1.30
1.30
130
1.30
1.30
1.30
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.6046
06046
0.60456
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

1.00
1.00
.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00




PPG 05/20/92

]
= SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
S ASSOCIATED WITH THE ETHYLENE DICHLORIDE PROCESS UNIT (EDC)
wn
o
wn
o LB Lw LT 1087 1967
EIQ  Tank Tank Breathing Working Total Conttol  Contol  Unweighted Weighted
NO. ID Desaiption HAP Loss Loss Loss Device Efficiency HAP Emissions HAP Emissions
(Mg /yr) (Mg /yr) (Mgiyr) (%) (Mg /yr) (Mg /yr)
312 600340 EDC Botioms Storage Tank No. 4 EDC 0.20110 0.50079 0.70188  Scrubber 5.00 0.66679 0.86679
312 600340 EDC Botioms Storage Tank No. 4 HCEOD 0.00029 0.00002 0.00031 Scrubber 5.00 0.00030 0.00030
312 600340 EDC Botioms Storage Tark No. 4 HEXA 0.00168 0.00092 0.00200 Scrubber 5.00 0.00190 000180
312 600340 EDC Botiome Strage Tank No. 4 SYM 0.00883 0.00419 0.01283 Scrubber 5.00 0.01219 0.12189
312 600340  EDC Botioms Storage Tank No. 4 TCE 0.03755 0.04023 007777 Scrubber 5.00 0.07389 0.07389
312 600342 EDC Botioms Siorage Tank No. 2 EDC 0.20110 0.50079 0.70188  Scrubber 5.00 0.66679 0.68679
312 600342 EDC Bottoms Storage Tank No. 2 HCBD 0.00028 0.00002 0.00031  Scrubber 5.00 0.00080 0.00030
312 600342 EDC Botioms Storage Tank No. 2 HEXA 0.00168 0.00032 0.00200 Scrubber 5.00 0.00190 0.00190
312 600342 EDC Botioms Storage Tank No. 2 SYM 0.00865 0.00419 001283  Scrubber 5.00 001219 0.12189
312 600342 EDC Bottoms Storage Tank No. 2 TCE 0.03755 0.04023 0.07777 Scrubber 5.00 0.07389 0.07389
313 600330  EDC North Dock Storage No. 1 EDC 3.27059 4.41903 768962 RVR 99.00 0.0769¢ 0.07630
o 313 600330 EDC North Dock Storage No. 1 TCE 0.82562 0.54111 136672 RVA - 99.00 0.01367 001367
I 313 600347  EDC North Dock Storage No. 2 EDC 3.27059 4.41903 768962 RVR 99.00 0.07690 0.07690
[ 313 600347  EDC North Dock Storage No. 2 TCE 0.82562 0.54111 136672 RVR 99.00 0.01367 0.01367
314 601213  EDC South Dock Strage No. 1 BROMO* 0.00000 0.00000 000000 INC 89.00 0.00000 0.00000
314 601213  EDC South Dock Storage No. 1 cCL4e 203850 0.218688 225715 INC 89.00 0.24829 0.24829
314 601213  EDC South Dock Storage No. 1 cis* 0.00000 0.00000 000000  INC 89.00 0.00000 0.00000
314 601213 EDC South Dock Storage No. 1 Chioroform 1.57464 0.16854 174318 INC 89.00 0.19175 0.19175
314 601213  EDC South Dock Storage No. 1 OCE 3.14928 0.50532 365460  INC 89.00 0.40201 0.40201
314 601213  EDC South Dock Storage No. EC 2.27001 0.38108 265108  INC 89.00 0.29162 0.29182
314 601213  EDC South Dock Storage No. 1 EDC 6.80181 1.52622 832803  INC 89.00 0.91608 0.91608
314 601213  EDC South Dock Storage No. 1 HCB 0.0448 0.00057 0.04403  INC 89.00 0.00484 - 0.04843
314 601213  EDC South Dock Storage No. 1 HEXA 0.02682 0.00031 002713  INC 89.00 0.00298 0.00298
314 601213  EDC South Dock Storage No. 1 PENTA* 0.00000 0.00000 000000 INC 83.00 0.00000 0.00000
314 60-1213  EDC South Dock Storage No. 1 PER 0.42569 0.02116 044684  INC 89.00 0.04915 0.04915
314 801213 EDC South Dock Storage No. 1 SYM 0.12883 0.00363 0.13246 INC 9.00 0.01457 0.14571
314 601213  EDC South Dock Storage No. 1 TCE 202316 0.23104 225420 INC 89.00 0.24796 0.24796
314 601213  EDC South Dock Storage No. t TAI 0.42800 0.02380 045180  INC 89.00 0.04970 0.04570
314 601213 EDC South Dock Storage No. 1 UNKNOWN* 0.00000 0.00000 0.00000  INC 89.00 0.00000 0.00000
314 601213  EDC South Dock Stosage No. 1 UNSYM® 0.00000 0.00000 0.00000  INC 89.00 0.00000 0.00000
314 601213  EDC South Dock Storage No. 1 VCM 1.6802¢ 0.24977 192998  INC 89.00 0.21230 2.12298

* = NON HAPS, emission is not included as & HAP emiasion
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Source: HON subunit(s) _Et ne Dichloride P ess Unit

C
HAPs emitted: _Ethyl Chloride (EC), Ethvlene Dichloride (EDC), and
Hydrogen Chloride (HCl)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Ethyl Chloride (EC) Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 300 _ (non-routine)
Description: __No. 1 LP-EDC Startup Scrubber

Procesg C itio
Date of flow measurement
Method of flow measurement ess D
Date of concentration measurement
Method of concentration measurement
(if not an EPA Method give a brief
description and attach protocol) _Syringe Sample, GC/TCD
Describe any problems encountered
during testing None Jdentified
Production rate durlng flow determination (lbs/hr) 75,846
Production rate during sampling (lbs/hr) 75,846
Average production rate during base year (lbs/hr) 109,995

Stream Characteristicg

Average vent stream flow rate (ft?/min) _B84.6
HAP concentration (ppnv) 20,000
Annual hours of operation (hrs) i
Vent stream discharge temperature (°F) 80
HAP molecular weight (lb/lb-mole) 64
Pressure at point of discharge (psia) 14.7
HAP high-risk weighting factor 1

Control
Control device Scrubber
HAP control efficiency (%) 5

i annt
E'-—]D’OIO

o e v
e
o

Calculatjons®
Uncontrolled Emissions (Ey) = (2.54E-09) O C h MW P
T + 460
Uncontrolled Emissions (E,) =
4E-0 84.6) (20,00
(80) + 460

0.0149 Mg/yr

HAP Emissions (Eyp) = Ey (1 - ef£/100)
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Source: HON subunit(s) _Ethylene Dichloride Process Unit (EDC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eg,p) = 0.0149 (1 - 5/100)

0.014 Mg/yr

Weighted HAP Emissions = Egy,p Fur
Weighted HAP Emissions = (0.014) (1)

0.014 Mg/yr

This emission rate is for EC, total emissions can be
found in Attachment I.

Total HAP Emissions+ = 0,07 Mg/yr

Total Weighted HAP Emissions = 0.07 Mg/yr

If the conditions during testing are not representative of bas
year ioparation, make the appropriate extrapolation below and
xplain:

Stack 300 operates in three modes, non-routine, startup and
shutdown. Emission data calculated here are for the non-
routine mode. Non-routine emissions occur sporadically
throughout the year. 1In 1987, there were two hours of such
emissions. It is difficult to predict how many hours of non-
routine emissions will occur, and therefore, no extrapolation
‘can be justified. The actual hours used here are those of
1987, the composition data is from 1985.

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

A typical non-routine vent was analyzed in 1985. Sample was

taken by a syringe from the stack and analyzed by GC using a
TC detector. The composition of the vent was as follows:

SL 025961




HON subunit(s) _Ethylene Dichloride Process Unit (EDC)

component ppny

0, 50,000
N, 20,000
CcO, 50,000
CH, 60,000
HCL 350,000
C,H, 400,000
EC (ethyl chloride) 20,000
EDC (1,2~dichloroethane) 50,000

Vent flow at maximum operating rate of 570 tpd is:

6000 scfh €@ 2 psig, 40°F

The flow rate is therefore:

(GOOOsdh)( HR )(40430)(14.7) - ass FT°

60MIN)\ 520 16.7 MIN

2Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E~09 constant is based on the ideal
gas law.

*See Attachment I for calculation results for other HAPs emitted.
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ATTACHMENT |

SUBUNIT: EDC
VENT ID; 300
SCENARIO: NON-ROUTINE
DESCRIPTION: NO. 1 LP-EDC STARTUP SCRUBBER
l YEAR: 1987
Q = Average vent stream flow rate (ft3/min)
C = HAP Concentration {ppmv)
h = Annual hours of operation (hrs)
T = Vent stream discharge temperature (F)
MW = HAP molecular weight {lb/lb—mole}
P = Pressure at point of discharge (psia)
FHR = HAP high risk weighting factor
off = HAP control efficiency (%)
EU = Uncontrolled emissions (Mgliyr)  ; EU = {254E-09xQxCxhxMW x P) / (T + 460)
EHAP = Controlied emissions (Mg/yr) ; EHAP = EU x {1 - {ofi/100))
o Ew = Weighted HAP emissions (Mg/iyr) EW = EHAP x FHR
]
(=
0
COMPONENT Q C h MW P T eft FHR Eu EHAP EW
EC 84.6| 20,000 2 64 14.7 (0] 5.00 1 0.015 0.014 0014
EDC 84.6{ 50,000 2 09 14.7 80 5.00 1 0.058 0,055 0.0585
HCL 846 350,000 2 38 14.7 80 98.00 1]. 0.147] . 0.001 0.001

FILE: N1 TOTAL 0.220 Q.071 0.071




Source: HON subunlt(s) E;gyl ne Di gnlgz;gg E;ocegs Unit (EQ )

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Ethyl Chloride (EC) Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 300 (startup)
Description: . - tart crub

S

Date of flow measurement
Method of flow measurement _Calculated
Date of concentration measurement
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _Calculated
Describe any problems encountered

during testing N/A
Production rate during flow determination (1lbs/hr)
Production rate during sampling (1lbs/hr)
Average production rate during base year (lbs/hr)

Average vent stream flow rate (ft3/min) 84.6
HAP concentration (ppmv) 2,913
Annual hours of operation (hrs) 2
Vent stream discharge temperature (°F) 80
HAP molecular weight (1lb/lb-mole) _64
Pressure at point of discharge (psia) 14.7
HAP high-risk weighting factor 1

Human i d

control
Control device _Scrubber _
HAP control efficiency (%)

Calculatjons®

Uncontrolled Emissions (E;) = . =0 C
T + 460

Uncontrolled Emissions (E;) = . 54E~09 4.6
(80) + 460

0.002 Mg/yr

HAP Emissions (Ey,p) = Ey; (1 -~ eff/100)




Source: HON subunit(s) _Ethylene Dichlorjde Process Unit (EDC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eyp) = 0.002 (1 - 5/100)

0.002 Mg/yr

Weighted HAP Emissions = E, Fun
Weighted HAP Emissions = (0 002) (1)

0.002 Mg/yr

This emission rate is for EC, total emissions can be
found in Attachment I.

084 Mg/yr

Total HAP Emissions® = Q.
= 0.084 Mg/yr

Total Weighted HAP Emissions

If the conditions during testing are not representative of base
year operation, make the appropriate extrapolation below ana
explain:

This is the startup scenario of Stack 300. Quantity of gas
going through the scrubber is specific to the process. A
typical startup sequence is as follows:

Step _One: Ethylene purge for 20 minutes @ 500 scfm.

60MIN\ ( 28LB LB

500 = 2216 —

s00sctm () (520 o) 22'® 3
MOLE

=7
TR “HR
SL 025965
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Source: HON subunit(s) _Ethylepe Dichlorjde Process Unit (EDC)

79 moles ethylene leave at 40°F, 11 psig vapor pressure of EDC
at 40°F is 0.57 psia. Mole fraction of EDC in the vapor phase
is:

Yegpe = 0.57 psia = 0.022
(11 + 14.7) psia

YC2H4 = l - .022 = 0.978

Total Flow to Scrubber is then:

79 MOLES C,H, - 81 MOLE

0.978 HR
MOLE
0 = 81-79 = =
MOLES EDC = 81 HR
cp B LB - 198 LB
-2JrLBIMOlE 198 HP‘EDC
. 66 LB
20 MIN

Step Two: 45 minute reaction temperature rise ethylene feed
is raised to 665 scfm and CL, is added to 500 scfm.
Emissions will be due to excess ethylene (667 - 500
= 167 scfm), stripped EDC and inerts. CL, is 99%
pure, therefore, inerts are neglected. Excess
ethylene lost is:

6oMIN\ (28 LB c,H.] LB C,H,
167 scfm) 7
(167 ( HR ( 279 SCF O—r— HR
MOLE C,H,

= 26
HR

SL 025966
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Source: HON subunit(s) t ich ide Process Unit (EDC)

26.4 Moles Ethylene leave at 40°F, 11 psig. Vapor
pressure of EDC at 40°F is 0.57 psia. Mole fraction of
EDC in the vapor phase is:

(11 + 14.7) psia

Total Flow to the Scrubber is:

28 MOLES C,H, MOLE
=266 —— TOTAL
0.878 26.6 HA

MOLE
2668 - 28 =06 —— EDC
HR E

99 LB LB
=06 x —2 0 _g9 2
08 x 5 woie - %° R

44 LB
25 MIN

EDC

Ste e 10 minutes EDC vents diversion while at

maximum rates:

component LB/10 MIN
Ethyl Chloride (EC) 3.0
1,2-Dichloroethane (EDC) 9.1
HCL 4.5

Total Startup HAP Emissions:
Component 75 M LB/HR
Ethyl Chloride (EC) 3.0 2.4
1,2-Dichloroethane (EDC) 119 95.2
HCL 4.5 3.6

These rates were specified for 1985 and are unchanged,
therefore, no extrapolation is needed. For determination of
HAP emission in the base year (1987) these rates are used
along with the startup hours in 1987. (Th se are uncontrolled
emissions.)
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Source: HON subunit(s) _Ethvlene Dichloride Process Unit (EDC)

Concentration of pollutants in the vent can be calculated as

follows:
A= n_iLaéHE_QQMPOHENTL = MOLE POLL
Q (FT°/MIN VENT) X 60 MIN/HR X MW FT° VENT
C= Ax 0,7302 (FT® ATM/LB MOLE °R) X (T + 460) x 10% = PPM
1 ATM

No extrapolation is needed since startup emissions do not
change with production rate.

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using M thod
301, provide justification and supporting calculations:

Mass flow rates of HAPs were calculated, see above. The
average flow rate (Q) is assumed to the same as that for the
non-routine mode.

2Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law,.

*See Attachment I for calculation results for other HAPs emitted.
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ATTACHMENT |

SUBUNIT: EDC

VENT 1D: 300

SCENARIO: 8TARTUP

DESCRIPTION: NO. t LP-EDC STARTUP SCRUBBER

Average vent stream flow rate {ft3/min)

HAP Concentration {ppmv)

Annual hours of operation {hrs)

Vent stream discharge temperature {F)

HAP molecular weight (Ib/lb—-mole}

Pressure at point of discharge (psia)

HAP high risk weighting factor

HAP control efficiency {%)

Uncontrolled emissions (Mgly1) EU = (254E-09xQ xC xhx MW x P} / (T + 460}
Controlled smissions {(Mg/yr) ; EHAP = EU x (1 ~ {eff/100))
Weighted HAP emissions (Mgiyr) EW = EHAP x FHR

=
—
=
—
=
-
=
—
=
a
=
=
=
—
=
-—
=

COMPONENT MW eff
EC . 84 80 5.00
EDC . 5.00
HCL . 99.00




sourc : HON subunit(s) _Et ene Dichloride Process Unit (EDC

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Ethvlene Dichloride (EDC) Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 300 (shutdown)
Description: No. 1 LP~EDC Startup Scrubber

Process cConditions/sampling

Date of flow measurement -
Method of flow measurement Calculated

Date of concentration measurement ——

Method of concentration measurement
(if not an EPA Method give a brief
description and attach protocol) _Calculated
Describe any problems encountered
during testing N/A

Production rate during flow determination (lbs/hr) 75,846
Production rate during sampling (lbs/hr) 75,846
Average production rate during base year (lbs/hr) 109,995
Average vent stream flow rate (ft?/min) 84.6 =Q
HAP concentration (ppmv) 155,362 = C
Annual hours of operation (hrs) 0.27 = h
Vent stream discharge temperature (°F) 80 =T
HAP molecular weight (lb/lb-mole) ' 99 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1 = Fur
control
Control device -Scrupber
HAP control efficiency (%) 5 = eff
Ccalculations?
Uncontrolled Emissions (E;) = 54E-09 C
T + 460
Uncontrolled Emissions (E;) =
4E-09 4.6 55,362) (0.27)(99)(14.7
(80) + 460
= 0.024 Mg/yr

HAP Emissions (Ey,p,) = E; (1 - eff/100)
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Source: HON subunit(s) _Ethyvlene Dichloride Process Unit (EDC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Ey,,) = 0.024 (1 - 5/100)

0.023 Mg/yr

Weighted HAP Emissions = Eg,, Fun
Weighted HAP Emissions = (0.018) (1)

0.023 Mg/yr

If the conditions during testing are not representative of base
year operation, make the appropriate extrapolation below and
explain:

This is the shutdown scenario of Stack 300. Rates are cut and
vents are sent to the scrubber. An ethylene purge remains for
10 minutes @ 500 scfm.

60 MIN\( 28 LB ) ,. - LB
‘5°°“'""[ HA (mm] 1% ¥R
- 79 MOLE
HR

79 moles ethylene leave at 40°F, 11 psig. Vapor pressure of
EDC at 40°F is 0.57 psia. Mole fraction of EDC in the vapor
phase is:

(11 + 14.7) psia

YC2H4 = l - ,022 = 0.978

SL 02597,
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HON subunit(s) _Ethylene Dichloride Process Unit (EDC)

Total Flow to Scrubber is then:

79 MOLES C,H, ,_B1IMCME
0.978 HR

MOLES EDC = 81-79 = 2 -‘%’;_E

99 LB
2 XI5 MOLE

- 198 L8
198 —~ EDC

Concentrations are calculated same as in 300 startup.

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Meth 4
301, provide justification and supporting calculations:

Mass flow of HAPs was calculated, see above.

The average flow rate (Q) is same as that for the non-routine
mode.

SExpression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emissions" to convert flow and concentration
into an annual mass rate; the 2.54E-09 constant is based on the
ideal gas law.
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Source: HON subunit(s) _Ethylene Dichloride Process Unit (EDC)
HAPs emitted: _Ethyl Chloride (EC), Ethylene Dichloride (EDGC), and
Hydrogen cChloride (HC1)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Ethyl Chloride (EC) Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 301 (non-routine)

Description: __No, 2 LP-EDC Startup Scrubber

Procesg Conditions/Sampling
Date of flow measurement -
Method of flow measurement Process Desian Rate
Date of concentration measurement 1985
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _gz;;ngg_ggmplg*_gngcn,
Describe any problems encountered

during testing e Id ie
Production rate during flow determination (lbs/hr) 75,846
Production rate during sampling (lbs/hr) 75,846
Average production rate during base year (lbs/hr) 109,995

Stream Characterigtics )
Average vent stream flow rate (ft?/min) 98.75 _

HAP concentration (ppmv) 15,000
Annual hours of operation (hrs) 24
Vent stream discharge temperature (°F) 80
HAP molecular weight (lb/lb-mole) 64
Pressure at point of discharge (psia) 14.7
HAP high-risk weighting factor 1

Honuwianan

control

Control device _Scrubber
HAP control efficiency (%) 5_

Calculations®
Uncontrolled Emissions (E;) = (2.54E-09) O C h MW P
T + 460
Uncontrolled Emissions (E;) =
+54E-0 98.7 00
(80) + 460

0.157 Mg/yr

HAP Emissions (Ey,p) = Ey (1 - ef£/100)
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Source: HON subunit(s) _Ethylene Dichloride process Unit (EDC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eg,p) = 0.157 (1 ~ 5/100)

0.15 Mg/yr

Weighted HAP Emissions = E;,; Fur
Weighted HAP Emissions = (0.15) (1)

0.15 Mg/yr

Total HAP Emissions* = 0,614 Mg/yr
Total Weighted HAP Emissions = 0.614 Mg/yr

If the conditions during testing are not representative of bas
Yyear operation, make the appropriate extrapolation below and
explain:

Stack 301 operates in three modes, non-routine, startup and
shutdown. Emission data calculated here are for the non-
routine mode. Non-routine emissions occur sporadically
throughout the year. 1In 1987, there were 24 hours of such
emissions. It is difficult to predict how many hours of non-
routine emissions will occur, and therefore, no extrapolation
can be justified. The actual hours of non-routine emission
used here are those of 1987, the composition data is from
1985.

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

A typical non-routine vent was analyzed in 1985. Sample was

taken by a syringe from the stack and analyzed by GC using a
TC detector. The composition of the vent was as follows:
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Source: HON subunit(s) _Ethyvlene Dichlorjid Progess Unit (EDC)

Componen ppmv

0, 150,000
N, ‘ 20,000
co, 240,000
C,H, 120,000
CH, 190,000
C,Hg 15,000
EC (ethyl chloride) 15,000
EDC (1,2-Dichloroethane) 3,000
HCL 4,000

Vent flow at maximum operating rate of 570 tpd is:
7000 scfh € 2 psig, 40°F
The flow rate is, therefore:

MR 40 +460)\ (14.7 psia FT?
000scth = 98.75 ——
7 ) x (GOMIN) x( - 520 ) (16.7 psla) MIN

2Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E~09 constant is based on the ideal
gas law.

*See Attachment I for calculation results for other HAPs emitted.
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ATTACHMENT 1

SUBUNIT:

EDC

VENT 1D:

301

SCENARIO:

NON-—-ROUTINE

DESCRIPTION:

NO, 2 LP-EDC STARTUP SCRUBBER

HAP Concentration

HAP control efficiency (%)

(ppmv)
Annual hours of operation (hrs)
Vent stream discharge tem perature (F)
HAP molecular weight {ibfib~mole)
Pressure at point of discharge (psia)
HAP high risk weighting factor

Uncontrolied emissions {Mg/yr)
Controlled emissions (Mg/yr)
Weighted HAP emissions (Mg/yr) .

Average vent stream flow rate (t3/min)

' EU = (254E-09xQ xCxhx MW x P} / {T + 460)
: EHAP = EU x (1 — (et/100))
EW = EHAP x FHR

I YEAR. 19087

MW

oft

FHR

5.00

5.00

98.00




Sourc : HON subunit(s) ;nylene Dic leIl Ezggegs Unit (EDC)

HAPs emitted: lorjide A hlorid C and
Hydrogen Chloride (HC]l)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Ethyl Chloride (EC) Date: _ April 1992
Year: 1987 Calculator: S.R.
Process Vent Identification: 301 (startup)
Description: __No. 2 LP-EDC Startup Scrubber

s ions

Date of flow measurement =
Method of flow measurement _Calculated
Date of concentration measurement ——
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _Calculated
Describe any problems encountered .

during testing N/A

Production rate during flow determination (lbs/hr) 75,846
Production rate during sampling (lbs/hr) 75,846
Average production rate during base year (lbs/hr) 109,995
Stream Characteristics :

Average vent stream flow rate (ft3/min) 98,75 =Q

HAP concentration (ppmv) 2,495 = C
Annual hours of operation (hrs) _13 = h
Vent stream discharge temperature (°F) _80 =T

HAP molecular weight (1lb/lb-mole) 64 = MW
Pressure at point of discharge (psia) 14.7 =P

HAP high-risk weighting factor 1 = Fyr

Control device

HAP control efficiency (%) 5 = eff
Calculatiops®
Uncontrolled Emissions (Ey) = . ~09 c
T + 460
Uncontrolled Emissions (E;) =
54E-09 8.75)(2.49 3)(64)(14.7

(80) + 460

= 0.014 Mg/yr

HAP Emissions (Ey,p) = Ey (1 - eff/100)
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Source: HON subunit(s) _Ethvlene Dichloride Progess Unit (EDC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

' HAP Emissions (Eg,p) = 0.014 (1 - 5/100)

0.013 Mg/yr

Weighted HAP Emissions = E,, Fur
Weighted HAP Emissions = (0.013) (1)

0.013 Mg/yr

Total HAP Emissionsg# = 0.548 Mg/yr
Total Weighted HAP Emissions = 0.548 Mg/yr

If the conditions during testing are not representative of base
Year operation, make the appropriate axtrapolation below and
xplain:

This is the startup scenario of Stack 301. Mass flow of gas
going through the scrubber is same as that for stack 300
(startup).

The calculated total uncontrolled HAP emissions are:

Compopent LB/HR
EC 2.
EDC 95.
HCL 3.

These rates do not change with production rate. (See Page D-
20.)
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Source:  HON subunit(s) _Ethviene Dichloride Process Unit (EDC) _

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

Mass flow rates of HAPs and concentrations were calculated
same as in 300 startup. The average vent flow rate is same as
that for the non-routine mode.

2Expression provided in "Procedures for Establishing Base Year and
Post~Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E~09 constant is based on the ideal
gas law.

*See Attachment I for calculation results for other HAPs emitted.
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ATTACHMENT |

SUBUNIT: EDC
VENT ID: 801
SCENARIO: STARTUP
DESCRIPTION: NO. 2 LP-EDC STARTUP SCRUBBER
| YEAR: 1967 |
Q = Average vent stream flow rate (ft3/min)
C = HAP Concentration {ppmv)
h = Annual hours of operation {hrs)
T = Vert strearn discharge temperatwe (F)
MW = HAP molecular weight (ib/lb—mole)
P = Pressure at point of discharge (psia}
. FHR = HAP high risk weighting factor
off = HAP control efficiency (%)
EU = Uncontrolled emissions (Mglyr) EU= (254E-09xQxCxhx MW x P} / (T + 460)
EHAP = Controlied emissions (Mg/yr) ; EHAP = EU x (1 ~ (sff/100))
EW = Waeighted HAP emissions (Mg/yr) EW = EHAP x FHR
T
w
o COMPONENT Q c h MW P el | FHR EU EHAP EW
EC 98.75 2,495 13 64 14.7 80 5.00 1 0.014 0013 0.013
EDC 98.75| 63,995 13 99 14.7 80 5.00 1 0562 0.534 0.534
HCL 98.75 8,655 13 36 14.7 80 89.00 1 0.021 0.000 0.000
FILE: NS TOTAL 0.598 0.548 0.548




Source: HON subunit(s) _Ethylene Dichloride Process Unit (EDC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Et jide (o Date: April 1992
Year: 1987 Calculator: S.R.
Process Vent Identification: 301 (shutdown)
Description: No. P-EDC_Start

Procesg Conditiong/Sampling

Date of flow measurement ——
Method of flow measurement Calculated

Date of concentration measurement -

Method of concentration measurement
(if not an EPA Mathod give a brief
description and attach protocol) _Calculated
Describe any problems encountered
during testing N/A

Production rate during flow determination (lbs/hr) . 75,846
Production rate during sampling (lbs/hr) 75,846
Average production rate during base year (lbs/hr) 109,995
trea a istic
Average vent stream flow rate (ft3/min) 98,75 = Q
HAP concentration (ppmv) ) 133,100 = C
Annual hours of operation (hrs) 13 = h
Vent stream discharge temperature (°F) 80 = T
HAP molecular weight (lb/lb-mole) _99 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1 = Fup
Control
Control device _Scrubber
HAP control efficiency (%) 5 = eff
Calculationg?®
Uncontrolled Emissions (E;) = (2,.54E-09) O C h MW P
T + 460

Uncontrolled Emissions (E,) =

54E-09) (98.7 3 0 99 4.7

(80) + 460
= 1.17 Mg/yr

HAP Emissions (Eg,p) = E; (1 - eff/100)
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Sourc : HON subunit(s) _Ethylene Dichloride Process Unit (EDC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Egp) = 1.17 (1 - 5/100)

1.11 Mg/yr
Weighted HAP Emissions = E,,p Fur
Weighted HAP Emissions = (1.11) (1)

1.11 Mg/yr

If the conditions Auring testing are not representative of bas
year operation, make the appropriate extrapolation below and
xplain:

This is the shutdown scenario of Stack 301. Vent flow
calculations are identical to Stack 300. Total mass flow of
HAPs to the scrubber is 198 LB/HR EDC.

Concentrations are calculated same as in 300 startup.

The hourly emissions from shutdown operations do not change
with production rate.

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

Mass flow of HAP was calculated, see above.

The average flow rate (Q) is same as that for the non-routine
mode.

3Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.
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APPENDIX E

PERCHLOROETHYLENE/TRICHLOROETHYLENE PROCESS UNIT (PER/TRI)

E.1 Process Description

Perchloroethylene (Per) and Trichloroethylene (Tri) are manufactured simultaneously in the
Per/Tri Unit from a feedstock of oxygen, 1,1,2-trichloroethane (TCE), 1,1,2,2-tetrachloroethane
(Sym), 1,1,1,2-tetrachloroethane (Unsym), and heavier chlorinated organics.

1,1,2-Trichtoroethane + Heavies + Hydrogen Chloride + Oxygen —————1p

Catalyst
(CH,Cly (HCY) (O,
Trichloroethylene +  Perchloroethylene  + Water + Hydrogen Chloride
(C;HCLy) (C,Cly) (H,0) (HC))

Per and Tri are formed by a complex series of successive chlorination and cracking reactions
in which HCl is cracked off the chlorinated molecules. There are five similar independently
operated reactors. Figure E-1 outlines the major steps in the production of these solvents.
Figure E-2 is a flow diagram showing the major equipment used in the process and the location
of vents.

Feed stocks of oxygen and vaporized organics enter the reactors and rise through the fluid bed
of suspended catalyst particles. A mixture of Per, Tri, water and other gaseous organics flow out
the reactor to graphite condensers. This mixture is condensed except for inerts which are vented
to the incinerators. The resulting organic/water mixture is dried by phase separation and
azeotropic distillation. A dry crude product is sent to the distillation section for purification.

At the distillation section the crude organic mixture is first split into a crude Per product and a
crude Tri product. The crude Per product is purified by first removing heavies in a heavies still.
Then two Per stills remove light impurities to produce a Per product which is neutralized and
stored. Heavy impurities are sent to the Bottoms Unit in the Waste Treatment Unit and lights are
recycled back into the system.

RR10RO16.01A E-1 Final 05/27/92
SL 025984




Figure E-1: PER/TRI Process Schematic
See Volume Il - Confidential
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Figure E-2: Perchloroethylene - Trichloroethylene (PER/TRI)
See Volume i - Confidential

5510M016.01A E-3
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The crude Tri product is separated from light impurities. The lights are transferred to either
transdichloroethylene recovery or recycled to the PER/TRI reactors. A pure Tri product is
neutralized and stored.

Both Per and Tri are stabilized with special chemicals and then sent to product storage to await
shipment via barges, ships, tank trucks, drums, and railcars.

E.2 1987 Base-Year Emissions .

Table E-1 shows the total base-year emissions for the PER/TRI process unit. The total
unweighted HAP emissions were 206.784 Mg/yr. Emissions from four process vents (EIQ 303,
339, 340 and 341) and one storage tank (EIQ 360) required using weighting factors. The total
base-year weighted HAP emissions for the PER/TRI unit were 366.552 Mg/yr.

E.3 Emissions Reduction Strategy

Table E-2 shows the control strategy for the PER/TRI unit that will be implemented to help
achieve a plantwide reduction in emissions for all SOCMI sources at the facility. The general
control strategy is as follows:

® Emissions from four process vents, EIQ 303 (startup mode only), 339, and 341 will be
incinerated,

® Emissions from one process vent, EIQ 359, will be vented to a cooling tower water
condenser, and

® Emissions from three storage tanks, EIQ 329, 334, and 360, will be incinerated.

With the inclusion of these controls, the total overall control level for the PER/TRI unit is
estimated to be 87.65% for unweighted HAPs and 85.62% for weighted HAPs.

E.4 Post-Reduction Emissions

Table E-3 shows the total unweighted and weighted HAP emissions for the PER/TRI process
unit. The total post-reduction unweighted emissions of 25.535 Mg/yr represent a 181.249 Mg/yr
decrease (87.65% reduction) in unweighted HAP base-year emissions. The total post-reduction
weighted emissions of 52.705 Mg/yr represent a 313.847 Mg/yr decrease (85.62% reduction)
in weighted HAP base-year emissions.

5510R016.01A E-4 Final 05/27/92
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TABLE E-1

1987 BASE YEAR EMISSIONS
PERCHLOROCETHYLENE/TRICHLOROETHYLENE PROCESS UNIT (PER/TRI)

BASE YEAR

UNIT DESCRIPTION CONTROL DEVICE HAP EMISSIONS
' % UNWEIGHTED ! WEIGHTED
TYPE CONTROL* MG/YR MG/YR
Scrubber 5.00 7.157 32.341
Scrubber 5.00 67.524 190.118
Scrubber 5.00 0.095 0.901
Scrubber 5.00 1.964 5.956
Scrubber 5.00 87.140 87.140
Subtotal Process Vents 163.880 316.456
None 0.00 7.179 7.179
Ref. Cond. 73.10 1.051 1.051
fNone 0.00 0.681 0.681
Ref. Cond. 66.70 4782 4.782
Ref. Cond. 69.20 3.172 3172
None 0.00 2.162 2.162
Scrubber 5.00 23.721 30.913
None 0.00 0.152 0.152
None 0.00 0.000 0,000
None 0.00 0.004 0.004
None 0.00 0.000 0.000
Subtotal Tank Vents 42904 50.096

PER/TRI Per/Tri Startup Scrubber
PER/TRI Per/Tri Stilt Line Scrubber
PER/TRI Per/Tri DH System Vent Scrubber
PER/TRI Per/Tri Acid Tank Scrubber
PER/TRI Per/Tri Product Dryer Regen.

- B+ B - B 1)

PER/TRI Per Dock Storage Tank
PER/TRI Per Process Storage
PER/TRI Per 208 Shipping Tank
PER/TRI Tri Dock Storage
PER/TRI Tri Process Storage
PER/TRI Tri Shipping Tank
PER/TRI Per/Tri Stilt Line Tk.
PER/TRI Per/Tri BLM Tank No. 1
PER/TRI Pet/Tri BLM Tank No. 2
PER/TRI Dowtherm "A® Makup Tank
PER/TRI Dowtherm Recycle Water recovery Tk.

o o o o o = = o

Total Base Year Emissions 206.784 | 366.552

* Control sfficlencies for saubbers represent sfficiencies for hydrocarbons,
these scrubbers have 99% efficiency for HCI.

FILE: PTBASE
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TABLE E-2

EMISSIONS REDUCTIONS STRATEGY AND POST REDUCTION EMISSIONS
PERCHLOROETHYLENE/TRICHLOROETHYLENE PROCESS UNIT (PER/TRI)

POST REDUCTION
UNIT | EIQ DESCRIPTION TYPE HAP EMISSIONS
‘ ADDITIONAL 1994 UNWEIGHTED| WEIGHTED
: CONTRO % CONTROL* MG/YR MG/YR
PER/TRI | 303 Pet/Tri Su Scrubber P Incinerator 99.99 6.759 30.543
PER/TRI § 339 Per/Tri Still Line Scrubber P Incinerator 98.00** 1.422 4.000
PER/TRI | 340 Per/Tri DH System Scrubber P None 5.00 0.095 0.901
PER/TRI | 341 Per/Tri acid Tank scrubber P Incinerator 99.99 0.000 0.001
PER/TAI | 359 Per/Tri Product Dryer Regen. P Cooling Water Cond. 99.00 0917 0.917
- Sublotal Process Vents 9.193 36,362
m PER/TRI | 327 Per Dock Storage Tank T None 0.00 7.179 7.179
& PER/TRI { 328 Per Process Storage T None 73.10 1.051 1.051
PER/TR! | 329 Per 208 Shipping Tank T incinerator 99.99 0.000 0.000
PER/TRI { 330 Tri Dock Storage T None 66.70 4.782 4782
PER/TRI | 331 Tri Process Storage T None 69.20 3.172 3.172
PER/TRI | 334 Tri Shipping Tank T Incinerator 99.99 0.000 0.000
PER/TRI § 360 Per/Tri Still Line Tk, T Incinerator 99.99 0.002 0.003
PER/TRI | 362 Per/Tri BLM Tank No. 1 T None 0.00 0.152 0.152
PER/TRI | 363 Per/Tri BLM Tank No. 2 T None 0.00 0.000 0.000
PER/TRI | 376 Dowtherm "A" Makup Tank T None 0.00 0.004 0.004
PER/TRI | 377 | Dowtherm Recycle Water recovery Tk. T None 0.00 0.000 0.000
e Subtotal Tank Vents 16.342 16.343
] Total Post Reduction Emissions { 25.535 | 52.705

* Control efficiencies for scrubbers represent sfficiencies for hydrocarbons,
thess scxrubbers have 99% efficiency for HCI.

vents from this source will not be incinerated.

** Dueto ess specific conditions, some
v A b e than 99.99% in order to allow room for operations

Therefor , the conirol sfficiency is 98% rat
which will not be routed to the ihcinerator,

FILE: PTPOST
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PERCHLOROETHYLENE / TRICHLOROETHYLENE PROCESS UNIT (PER/TRI)

TABLEE-3

HAP EMISSIONS SUMMARY

Unweighted HAP Emissions Weighted HAP Emissions
Post Percent Post Percent
Type Base Year | Reduction { Reduction | Base Year | Reduction | Reduction
{Units) {(Mg/yr) (Mg/yn) (%) {Maiyr) {Mgiyr) (%) -
P 163.880 9.193 94.39 316.456 36.362 88.51
T 42,904 16.342 61.91 50.096 16.343 67.38
F
Total 206.784 25.535 366.552 52.705
Total Percent
Reduction 87.65 85.62
(%)
P~ Process Vents
T-Tank Yents
F - Fugitive Emlasions




APPENDIX E-A
PERCHLOROETHYLENE/TRICHLOROETHYLENE PROCESS UNIT
STORAGE TANK CALCULATIONS
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Source: HON subunit(s) P_rchloroethylene/Trichlorgethylene (P/T)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE)

HAP: Perchloroethylene (Per) Date: 05/13/92

Year: 1987 Calculator: J. Greer

Tank Designation: 327 oc 0-05

Product: Perchloroethylene

Pank CI ! ot
Inside diameter, (ft)
Height, (ft)

e
48
32
Capacity, (gal) = m D2h * 7.48 gal, 433,135
4 ft

[ I |
<m

if not known

Roof color White

Shell color White
Vapor space height, (ft)? 16

Ambient Conditi

Average atmospheric pressure (psia) 14.7
(defaults 14.7 psia)

Average agbient diurnal temperature 18
(°F) _

Average annual ambient temperature 70
(°F)

Bulk Ljquid Characteristics

Stored liquid temperature (°F)€ 70

Total throughput per year (gal) 1,643,490

Number of turnovers per year 3:79

Molecular weight of HAP (lb/lb mole) 165.82

Mole percent of HAP 100

Partial pressure of the HAP at liquid 0.29
conditions (psia)

Adjustment Factors

Paint factor

Small diameter tank factor®
Turnover factorf

Product factor9

W
o »

i
o
>

i
fo?
-3

i
.
>

(LI I I |}

[y Ty iy
ololole

o nmH
=
=
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Source: HON subunit(s) Perchloroethylene/Trichloroethylene (P/T)
HAPs emitt d: Perchloroethylene (Per)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

Baseline Contyrol

Control device _None
HAP control efficiency (%) 0%

Calculations®
Breathing Loss (Mg/yr) =

eff

Lg = 1.02E-05 (Mv){ F_;(ﬂﬁru(ntn( H)*$\(dT)*50(F, HO(KD
) -

- 1.02E-05 (165.82)—2:28___ ™ 48)1.7516)051(1g)050
(165. )14.7_(’_‘,:29 (48)"-=(16)°>(18)°(1)(1)(1)

1.68 Mg/yr

Working Loss (Mg/yr)= Ly = 1.09E-08 M, PVNK.K,
= 1,09E-08(165.82) (0.29) (433,135) (3.79) (1) (1)

= 0.86 Mg/yr

Total Loss (Mg/yr) =
Ty =1y + Ly

(1.68) + (0.86)

2.54 Mg/yr

If a control device is employed,

HAP Emissions (Eyp, Total Loss (1 - eff/100)

2.540 (1 - 0/100)

E-10

2.540 Mg/yr
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Source: HON subunit(s) e e jchloroet ene T

HAPs emitted: Perchloroethylene (P;rl,

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

Calculation (Continued)

Weighted HAP Emissionst E

HAP Fugr
(2.54) (1)

i

2.54 Mg/yr

2If vapor space height is unknown for shell, assume H equals one half
tank height. If tank has a cone roof, adjust vapor space height by
adding 1/3 of height of cone.

bre average ambient diurnal temperature change is unknown, assume
20°F.

stored liquid temperature may be approximated from average annual
ambient temperature.

N = AN where N = number of turnovers per year
v AN = total throughput per year (gal)
V = tank capacity (gal)

®For D2 30ft, C=1; For 6 < D < 30 ft, € = 0.0771D-0.0013D2-0.1334.
fFor turnovers > 36, Ky = (180 + N)/(6 * N)

where Ky = turnover factor (dimensionless)

N = number of turnovers per year

For turnovers 5 36, Ky = 1
9Ke. = 1.0 for volatile organic liquids
hExpression for computing HAP emissions are from "Procedures for
Establishing Base Year and Post-Reduction HAP Emissions." The
calculation procedure is consistent with AP-42.

iFor emissions of other HAPs from this EIQ, see summary of calculat d
emissions from fixed roof storage tanks.

SL 025994
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SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE PERCHLOROETHYLENE / TRICHLOROETHYLENE PROCESS UNIT (PER/TRI) .

H Ts
D - Veapor Stored N My P Fp C
EIQ Tank Tank Mole Tank Inside v Space LUaquid Numberof Molecular Partiat Paint Small KN
NO. iD Description HAP Percont Colx  Diemetr Capacity Height Temp. Tunovers  Weight  Pressure Factor Diameter Turnover
(&) {oa.} () {oF} perYeaw (/b mole) (psia) Factor  Factor

327 60-0523 PER Dock Storage Tark No. t PER 100.00 White 48.00 433135 16.00 70.00 379 165820 0290 100 1.0000 1.00
327 600823 PER Dock Storage Tank No. 2 PER 100.00 While 48.00 433135 16.00 70.00 282 165820 0290 100 1.0000 1.00
327 60-1142 PER Dock Storage Tank No. 3 PER 100.00 White 48.00 433135 18.00 70.00 282 165820 0290 100 1.0000 1.00
328 600483 DG IPER 232 Berch Tank PER 100.00 Green 12.00 14800 9.00 70.00 46.88 165820 0290 130 06048 0.81
328 600484 DG 4 PER 232 Batch Tank PER 100.00 Groen 12.00 14800 9.00 70.00 46.88 1656820 0290 1.30 0.6046 0.81
328 600498 No. 2 DG PER Stab Tank PER 100.00 Lt Beige 12.00 14800 9.00 70.00 1.87 165820 0290 1.30 06046 1.00
328 60050t No. 1 DG PER Stab Tank PER 100.00 Lt Beige 12.00 14800 9.00 70.00 7.87 165820 0290 1.30 06046 1.00
328 60-1138 PER 232 Shipping Tank PER 100,00 Green 20.00 70500 15.00 70.00 9.54 185.820 0290 130 0.8886 1.00
328 501139 No. 1 PER Stab Tank PER 100.00 Pink 20.00 70500 1500 70.00 16.77 165820 0200 1.30 0.8886 1.00
M7 328 60-t1140 No. 2 PER Siab Tank PER 100.00 Pink 20.00 70500 15.00 70.00 1677 1656820 0290 1.30 0.8888 1.00
+ 3290 600427 PER 208 Shipping Tank PER 100.00 Aqua Green 12.00 25400 15.00 70.00 7481 165820 0290 130 06046 0.57
> 330 600522 TRHDock Storage Tark No. 1 TRI 100.00 White 48.00 433135 16.00 70.00 1.52 13t.400 t.200 10C {.0000 1.00
330 600824 TRHDock Storage Tank No. 2 TRt 100.00 While 48.00 43313% 16.00 70.00 1.52 131.400 1.200 100 1.0000 1.00
330 60-1141 TR#Oock Storage Tank No. 3 TRI 100.00 Whie 48.00 433135 18.00 70.00 1.52 131.400 1.200 1.00 1.0000 1.00
33t 800649 No. 1 HP Stab Tank TRI 100.00 L& Beige 12.00 14800 9.00 70.00 10.02 131.400 1.200 130 0.6046 1.00
331 60-0650 No. 2 HP Steb Tank TAl 100.00 Lt. Beige 12.00 14800 9.00 70.00 7.48 131.400 1200 130 06046 1.00
331 600652 N .3 HP Stab Tank TRI 100.00 Lt Beige 12.00 14800 9.00 70.00 7.48 131.400 1.200 1.3 0.6048 1.00
331 60-1137 No. 1 TRI Stab Tank TRI 100.00 Lt Biue 20.00 70500 15.00 70.00 30.05 131.400 1.200 130 0.8886 t.00
33t 601216 No. 3 TRi Stab Tank TRI 100.00 Lt Blue 20.00 70500 15.00 70.00 3005 131.400 1200 1.30 08888 1.00
334 60-0428 TRI Shipping Tank TRI 100.00 White 1200 25400 15.00 70.00 90.43 131.400 1.200 100 06046 0.50
3t P[T Acid TPerf Trl Acid Tank Scrubber DCE 0.00 Black 10.50 10000 400 100.00 5.83 98970 0000 150 05328 1.00
341 P/T Acid TPer/ Tri Acid Tank Scrubber EDC 0.00 Black 10.50 10000 400 100.00 5.83 98970 0000 150 05328 1.0Q
341 P/T Acid TPer/ Trl Acid Tank Scrubber H20* 99.99 Black 10.50 10000 400 100.00 5.83 18020 0950 1.50 05328 1.00
341  P{T Acid TPer/ Tri Acid Tank Scrubber MECL2 0.00 Black 10.50 t000C 4.00 100.00 583 84.930 0.000 t50 0.5328 1.00
34t P/T Acid TPerf Tri Acid Tank Scrubber SYM 0.00 Black 10.50 10000 400 100.00 5.83 167850 0000 150 0.5328 1.00
341 P{T Acid TPer/ Tri Acid Tank Scrubber TCE 0.00 Black 10.50 10000 400 100.00 583 133410 0000 150 05328 1.00
341 P{T Acid TPer/ Tl Acid Tank Scrubber UNSYM* 0.00 Black 10.50 10000 400 100.00 5.83 167850 0000 1.50 05328 1.00
341 P/T Acid TPer/ Tri Acid Tank Scrubber vDC 0.00 Black 10.50 10000 400 100.C0 583 96.940 0000 150 05328 1.00
360 60-0468 No. 1 Still Line Feed Tank CCL4 1.53 Lt Bke 12.00 20000 1200 100.00 315.25 153.820 0.055 130 06046 0.26
3650 600468 HNo. 1 Stitl Line Feed Tank cis* 081 Lt Blue 12.00 20000 1200 100.00 31525 96.950 0.054 130 0.6048 0.26
350 60-0468 No. 1 StH Line Feed Tank HCBD 180 Lt Biue 12.00 20000 12.0C 100.00 315.25 260.760 0.000 1.30 06046 0.26
360 600458 No. 1 Still Line Feed Tank HEXA 0.13 Lt Bue 12.00 20000 1200 100.00 315.25 236760 0000 130 06046 0.26
360 60-0468 No. 1 Still Line Feed Tank PCBD* 035 Lt Blue 12.00 20000 1200 100.00 315.25 226.200 0.001 1.30 0.6046 0.26
350 600468 N .1 Still Line Feed Tank PENTA* 070 {t Ble 12.00 20000 1200 100.00 31525 202.290 0.001 1.30 0.6046 0.26

* = NOM HAP, Emission is not included as a HAP emission.
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SUMMARY OF CALCULATED EMISSIONS FROM FIXED ~-ROOF STORAGE TANKS
ASSOCIATED WITH THE PER / TRl PROCESS UNIT (PER/TRI)

L8 LW LT 1987 1987
EQ  Tank Tank Breathing Working Total Contol Contol  Unweighted Weighted
NO. 1D Desaiption HAP Loes Loes Loss Device Efficiency HAP Emissions HAP Emissions
(Mg /yr) {Mg/yr) (Mg /yr) (%) {Mg/yr} (Mg /yr)

327 600523 PER Dock Storage Tank No. 1 PER 1.67904 0.86145 254043  None 0.00 2.54049 254049
327 600823 PER Dock Storage Tank No. 2 PER 1.67904 0.64018 231920  None 0.00 2.31920 2.31920
327 601142  PER Dock Storage Tank No. 3 PER 1.67904 0.64016 231920 None 0.00 231920 2.31920
328 600483 DG 3 PER 232 Batch Tank PER 0.08943 0.29334 038277 RVR 73.10 0.10297 0.10297
328 600484 DG 4 PER 232 Bach Tank PER 0.08543 0.29334 038277 RVR 73.10 0.10297 0.10297
328 600498 No.2DG PER Stab Tank PER 0.08943 0.06102 0.15044 RVR 73.10 0.04047 0.04047
328 600501 No. 1 DG PER Stab Tank PER 0.06943 0.08102 0.15044  AVA 73.10 0.04047 0.04047
328 60-1138  PER 232 Shipping Tank PER 0.41272 0.38371 0.77642  RVR 73.10 0.20886 0.20886
328 601139 No.'t PER Stab Tank PER 0.41272 0.61967 1.03238 RVR 73.10 0.27771 0.27771
328 60-1140 No. 2 PER Stab Tank PER 0.41272 0.81967 103238 RVR 73.10 0.27771 0.27771
320 600427 PER 208 Shipping Tank PER 0.11604 0.56540 068144  None 0.00 0.68144 0.68144
330 600522 TRHDock Sworage Tank No. 1 Al 3.65339 1.13371 47870 RVR 66.70 1.59411 1.59411
330 800824 TRHDock Sworage Tank No. 2 TRI 3.65339 1.13371 478710 RAVA 66.70 1.59411 159411
330  60-1141  TRAHDock Storage Tank No. 9 TRl 9.65339 1.13371 478710 RVR 66.70 1.59411 1.59411
331 600649 No. 1 HP Stab Tank TRl 0.19458 0.25488 0.44945 RVR 69.20 0.13843 0.13843
33t 600650 No. 2HP Stab Tark TRI 0.19458 0.19028 038487 RVA 69.20 0.11854 0.11854
331 600652 No.3HP Stab Tank TR 0.19458 0.19028 0.38487 RVR 69.20 0.11854 0.11854
33t 601137 No. 1 TR! Stab Tank TRI 0.69802 3.64006 453898 RVR 69.20 1.39801 1.39601
331 601216  No. S TRI Stab Tank TR 0.89802 3.64008 453898 RVA 69.20 1.39801 1.3980%
334 600428  TRI Shipping Tank TR 0.19423 1.96761 2.16184  None 0.00 2.16184 2.16184
341 P/T Ackd TKPer/ Tri Ackd Tank Scrubber DCE 0.00027 0.00002 000029  None 0.00 0.00029 0.00029
341 P/T Acid TKPer/ Tri Acid Tank Scrubber EDC 0.00015 0.00001 000016 None 0.00 0.00016 0.00016
341 P/T Ackl TKPer/ Tri Ackd Tank Scrubber H20* 0.00000 0.00000 0.00000  None 0.00 0.00000 0.00000
341 P/T Acid TKPer/ Trl Acid Tank Scrubber MECL2 0.00012 0.00001 000013  None 0.00 0.00013 0.00013
341 P/T Acid TKPer/ Trl Acid Tank Scrubber SYM 0.00000 0.00000 0.00000  None 0.00 0.00000 0.00003
34t P/T Acid TKPer/ Tri Acid Tank Scrubber TCE 0.00000 0.00000 0.00000 None 0.00 0.00000 0.00000
341 P/T Acid TKPer/ Tri Acid Tank Scrubber UNSYM* 0.00000 0.00000 000000 None 0.00 0.00000 0.00000
341 P/T Acid TKPer/ Tri Acid Tank Scrubber vDC 0.00014 0.00001 0.00015  None 0.00 0.00015 0.00149
360 600468 No. 1 Stil Line Feed Tank cCL4 0.03078 0.15301 0.18379 Scrubber  5.00 0.17460 0.17460
360 60-0468 No. 1 Stit Line Feed Tank cis 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000
360 600468 No. 1 Stil Line Feed Tank HCBOD 0.00075 0.00051 0.00126 Scrubber  5.00 0.00119 0.00119
360 600468 No. | Still Line Feed Tank HEXA 0.00031 0.00015 000046 Scrubber  5.00 0.00044 0.00044
360 600468 No. 1 Stll Line Feed Tank PCBD* 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000
360 600468 No. 1 St Line Feed Tank PENTA* 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000

* = NON HAPS, emission is not included as a HAP emission
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SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE PERCHLOROETHYLENE / TRICHLOROETHYLENE PROCESS UNIT ( PER/ TAI)

EIG Tank
NO. 8]

Tank
Description

Mole Tank
Percent

D
Inside

()

v

Colar Diameter Capacity

(ga.)

H
Vapor
Space
Height

()

Ts
Stored
Liquid
Temp.
{oF)

N

My

Number of  Moleculer
Tunovers  Weight
per Yoar (b/b mole) (psia)

P

Fp

Pertial  Paint
Pressue Factor

Cc
Small

KN

Diameter Turnover

Factor

Factor

60-0468
80-0468
60-0468
60-0468
60-0468
60-0468
60-0458
60-0472
60-0472
60-0472
60-0472
60-0472
600472
60-0472
60-0472
60-0472
60-0472
600472
60-0472
60-0472
60-0430
60-0490
60-0490
60-0490
60-0490
60-0490
60-0490
60-0491
60-0491
60-0491
60-04391
60-0491
60-0491
60-0491

* = NON HAP, Emission is not included as a HAP emission.

No. 1 Still Line Feed Tank
No. 1 Still Line Feed Tank
No. 1 Still Line Feed Tank
No. 1 Still Line Fesd Tank
No. 1 SHil Line Feed Tark
N . t Still Line Feed Tank
No. 1 Still Line Feed Tank
No. 2 Still Line Feed Tank
No. 2 Stitl Line Fead Tark
No. 2 Still Line Feed Tank
No. 2 Still Line Feed Tank
No. 2 Still Line Feed Tank
N . 2 Still Line Feed Tank
No. 2 Still Line Feed Tank
No. 2 Still Line Feed Tank
No. 2 Stilf Line Feed Tank
No. 2 Still Line Feed Tank
No. 2 Still Line Feed Tank
No. 2 Still Line Feed Tank
No. 2 Still Line Feed Tark
No. 1 Aux Line Feed Tank
N . t Aux Line Feed Tank
No. 1 Aux Line Feed Tenk
No. 1 Aux Line Feed Tank
No. 1 Aux Line Feed Tank
No. 1 Aux Line Feed Tank
No. t Aux Line Feed Tank
No. 2 Aux Line Feed Tank
No. 2 Aux Line Feed Tank
No. 2 Aux Line Feed Tank
N . 2 Aux Line Feed Tank
No. 2 Aux Line Feed Tank
No. 2 Aux Line Feed Tank
No. 2 Aux Line Feed Tank

64.22 Lt Blus
0.03 Lt Blue
0.12 Lt Blue
032 Lt Blue

2079
005
0.18
1.53
081
1.80
0.13
0.35
070

64.22
¢.03
0.12
0.32

29.79
0.05
.16
1.29 Aqua Green
0.71 Aqua Green
0.74 Aqua Green
2.08 Agua Green

87.18 Aqua Green
5.51 Aqua Green
2.52 Aqua Green
1.29 Aqua Green
0.71 Aqua Green
0.74 Agua Green
208 Aqua Green

87.16 Aqua Green
5.51 Aqua Green
2.52 Aqua Green

12.00
12.00
12.00
12.00
12,00
12.00
12.00
12.00
12.00
12.00
12,00
12.00
12.00
12.00
12,00
12.00
12.00
12.00
12.00
12.00
12,00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12,00
12.00
12.00
12,00

12,00
12,00
12.00
12.00
12,00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12,00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
t2.00
12.00
12.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

315.25
315.25
315.25
315.25
315.25
315.25
315.25
315.25
315.25
315.25
315.25
315.2%
315.25
315.25
315.25
315.25
315.25
315.25
315.25
315.25
0.37
Q.37
0.37
0.37
0.37
0.37
0.37
0.37
037
0.37
037
037
0.37
0.37

165.820
167.860
133.410

96,950
131.400
167.864

96.950
153.820

96.950
260.760
236.760
226.200
202.290
165.820
167.860
133.410

97.000
131.400
167.664

96.950
260.760
236.760
226.200
202.290
165.820
167.860
133.410
260.760
236.760
226.200
202.290
165.820
167.860
133.410

0.440
0.000
0.001
0.033
0.751
0.000
0.028
0.055
0.054
0.00¢
0.000
0.0014
0.01
0.440
0.000
0.001
0.033
0.751
0.000
0.028
0.000
0.000
0.001
0.001
0.253
0.006
0.010
0.000
0.000
0.001
0.001
0.253
0.006
0.010

1.0
1.30
1.30
1.3¢
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.3¢
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.20

0.6046
D.5046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.6046
0.604€
0.6046
0.6046
0.6046
0.604€
0.6046
0.60486
0.6048
0.6046
0.6046
0.604€
0.6048
0.6046
0.6046
0.604¢
0.6046
0.6046

0.6046

0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.28
0.26
0.26
0.2¢
0.26
028
0.26
0.26
0.26
0.26
0.26
0.26
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE PER /TRI PROCESS UNIT {PER/ TRi)

LB tw LT 1987 1987
Tank Breathing Working Total Conkol Contol Unweighted Weighted
Desaiption Loes Loss Loss Device Efficiency HAP Emissions HAP Emisslons
(Mg /yr) {Mglyr) (Mg /yr) (%) (Mg/yr) {Mg/yr)

No. t Stll Line Feed Tank 0.13837 1.31138 1.44976 5.00 137727 1.37727
No. 1 Stfl Line Feed Tank 0.00036 0.00021 Q.00057 5.00 0.00054 0.00545
No. 1 St Line Feed Tank 0.00177 0.00246 0.00423 5.00 0.00402 0.00402
No. 1 Stil Line Feed Tank 0.00000 0.00000 0.00000 5.00 . 0.00000
No. 1 Stil Line Feed Tank 0.16020 1.77522 1.93542 5.00 . 1.83865
No. 1 Stil Line Feed Tank 0.00000 0.00000 0.00000 5.00 J 0.00000
No. 1 St Line Feed Tank 0.01224 0.04909 0.06134 500 / 0.58268
Na. 2 Siik Line Feed Tank 0.03075 0.15275 0.18350 5.00 A 0.17432
No. 2 Stil Line Feed Tank 0.00000 0.00000 0.00000 5.00 . 0.00000
No. 2 Still Line Feed Tank X 0.00051 0.00128 5.00 . 0.00119
No. 2 Stifl Line Feed Tank L 0.00015 0.00048 5.00 : 0.00044
No. 2 Stll Line Feed Tank . 0.00000 0.0000Q 5.00 / 0.00000
No. 2 Stit Line Feed Tank i 0.00000 0.00000 5.00 . 0.00000
No. 2 Stil Line Feed Tank \ 1.3113¢ 1.44976 5.00 1.37727
No. 2 Stifl Line Feed Tank . 0.00021 0.00057 5.00 . 0.00545
No. 2 Stif Line Feed Tank 4 i 0.00423 5.00 0.00402
No. 2 Stil Line Feed Tank / A 0.00000 5.00 3 0.00000
No. 2 St Line Feed Tank . . 1.93543 5.00 1.83865
No. 2 Still Line Feed Tank £ X 0.00000 5.00 X 0.00000
No. 2 Still Line Feed Tank . J 0.06134 5.00 0.58268
No. 1 Aux Line Feed Tank A L 0.00028 5.00 0.00027
No. 1 Aux Line Feed Tank J X 0.00047 500 X - 0.00044
No. t Aux Line Feed Tank X g 0.00000 5.00 . 0.00000
No. 1 Aux Line Feed Tank . . 0.00000 5.00 . 0.00000
No. 1 Aux Line Feed Tank 5 X 0.09664 5.00 0.09181
No. t Aux Line Feed Tank / . 0.00704 5.00 0.06686
No. 1 Aux Line Feed Tank . . 0.00818 5.00 0.00775
60-0481  No. 2 Aux Line Feed Tank . 0.00028 5.00 0.00027
60-0481  No. 2 Aux Line Feed Tank s 0.00047 5.00 0.00044
50-0491  No. 2 Aux Line Feed Tank | . 0.00000 5.00 X 0.00000
60-0431  No. 2 Aux Line Feed Tank . X 0.00000 5.00 . 0.00000
60-0491  No. 2 Aux Line Feed Tank 0.09664 5.00 0.09181
60-0491  No. 2 Aux Line Feed Tank ; . 0.00704 5.00 0.06686
50-049t  No. 2 Aux Line Feed Tank . . 0.00818 5.00 0.00775

866520 1S

* = NON HAPS, smission is not included as a HAP emission
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A SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS

s ASSOCIATED WITH THE PERCHLOROETHYLENE / TRICHLOROETHYLENE PROCESS UNIT (PER/TRL)

™

$ H Ts

O b Vepor Stored N Mv P Fp C

O EIQ Tank  Tank Mole Tank Inside v Space Liquid Number of Moleculsr Partial Paint Small KN
NO. D Description HAP Percent Colx  Diameter Capacity Height Temp. Tunovers  Weight  Pressue Facior Diametar Turnover
(1) {gal.) () (oF) perYear {(b/b mole) (psia) Factr Fector

360 600492 No. 4 Aux Line Fesd Tank HCBD 1.29 Agua Green 12.00 14700 12.00 70.00 037 260.760 0000 130 06048 1.00
360 600492 No. 4 Aux Line Feed Tank HEXA 0.71 Aqua Gisen 1200 14700 12.00 70.00 0.37 236.760 (G000 130 06046 1.00
360 600492 No. 4 Aux Line Feed Tank PCBD* 0.74 Aqua Gresn 12.00 14700 12.00 70.00 037 226.200 0.001 130 0.6046 1.00
60 600492 No. 4 Aux Line Feed Tank PENTA* 2.08 AquaGresn 12.00 14700 12.00 70.00 0.37 202.290 0.001 1.30 06046 1.00
360 600492 No. 4 Aux Line Feed Tank PER 87.16 Aqua Green 12.00 14700 1200 70.00 0.37 165.820 0253 130 0.6046 1.00
360 600492 No. 4 Aux Line Feed Tank SYM 5.51 Aqua Green 12.00 14700 12.00 70.00 0.37 167.860 0008 130 06046 1.00
360 60-0492 No. 4 Aux Line Feed Tank TCE 2.52 Aqua Green 12.00 14700 12.00 70.00 0.37 133410 0.0t0 130 0.6046 1.00
360 600493 No. 3 Aux Line Feed Tank HCBD 1.29 Aqua Green 1200 14700 1200 70.00 037 260760 0000 130 06048 1.00
360 600493 No. 3 Aux Line Fead Tank HEXA 0.7t Aqua Green 12.00 14700 12.00 70.00 0.37 236.760 0000 130 06048 1.00
360 600493 No. 3 Aux Line Feed Tank PCBD* 0.74 Aqua Green  12.00 14700 12.00 70.00 037 226.200 000t 130 0.6046 1.00
360 600433 No.3 Aux Line Feed Tank PENTA* 208 Aqua Green 12.00 14700 12.00 70.00 037 202290 0001 130 0.6046 1.00

1 360 600493 No. 3 Aux Line Feed Tank PER 87.16 Aqua Green 12.00 14700 1200 70.00 037 165820 0.253 1.30 0.6046 1.00

+ 360 600453 No. 3 Aux Line Feed Tank SYM 5.51 Aqua Greenn 12.00 14700 12.00 70.00 037 187.860 0006 1.30 0.5046 1.00

} 360 600493 No. 3 Aux Line Feed Tank TCE 2.52 Aqua Green 12.00 14700 12.00 70.00 037 133410 0010 130 0.6046 1.00
360 60-0494 No. 7 Aux Line Fead Tank HCBD $.29 Aqua Green 12.00 14700 12.00 70.00 0.37 260.760 ©OO000 130 0.6048 1.00
360 60-0434 No. 7 Aux Line Feed Tank HEXA 0.71 Aqua Green 12.00 14700 12.00 70.00 0.37 236760 0000 130 06046 1.00
360 600494 No. 7 Aux Line Fesd Tank PCBD* 0.74 Aqua Green 12.00 14700 12.00 70.00 0.37 226.200 0.001 130 06048 1.00
360 60-0434 No. 7 Aux Line Feed Tank PENTA* 2.08 Aqua Grsen  12.00 14700 12.00 70.00 0.37 202.290 0.009 1.30 086046 1.00
360 600494 No. 7 Aux Line Feed Tank PER 87.16 Aqua Green 12.00 14700 12.00 70.00 0.37 165.8620 0253 130 06048 1.00
360 600494 No. 7 Awx Line Feed Tank SYM 5.51 Aqua Green 1200 14700 12.00 70.00 037 167.860 00068 130 06046 1.00
360 600494 No. 7 Aux Line Feed Tank TCE 2.52 Aqua Green 1200 14700 12.00 70.00 0.97 133.410 0010 130 06046 1.00
360 60-0495 No. 5 Aux Line Feed Tank HCBD 1.29 Aqua Green 12.00 14700 12.00 70.00 0.37 260.760 0000 130 06048 t.00
360 600495 No. 5 Aux Line Feed Tank HEXA 0.71 Aqua Gieenn  12.00 14700 12.00 70.00 0.37 236.760 0000 130 06046 1.00
350 600495 No. 5 Aux Line Feed Tank PCBD* 0.74 Aqua Gresnn  12.00 14700 12.00 70.00 0.37 226.200 0.001 .30 0.6048 1.00
360 60-0495 No.5 Aux Line Feed Tank PENTA* 2.08 Aqua Green 12.00 14700 12.00 76.00 0.37 202.290 0.001 1.30 0.6048 1.00
360 600435 No. 5 Aux Line Feed Tank PER 87.16 Aqua Green 1200 14700 12.00 70.00 0.37 165.820 0.253 130 06048 1.00
350 600495 No.5 Aux tine Feed Tank SYM 551 AquaGreen 1200 14700 12.00 70.00 0.37 167.860 0006 130 06048 1.00
360 600495 No. 5 Aux Line Feed Tank TCE 252 Aqua Green  12.00 14700 12.00 7000 0.37 133.410 0.010 $.30 06048 $1.00
360 60-0496 No.6 Aux Line Feed Tank HC80D 1.29 Aqua Green 12.00 14700 1200 70.00 0.37 260.760 0000 1.30 06045 1.00
360 600496 No. 6 Aux Line Feed Tank HEXA 0.71 AquaGreen 1200 14700 12.00 70.00 0.37 235.760 0000 130 0.6046 1.00
350 60-0496 No. § Aux Line Feed Tank PCBD* 0.74 Aqua Green 12.00 14700 12.00 70.00 0.37 226.200 0.001 130 06046 1.00
360 6004968 No. 6 Aux Line Feed Tank PENTA* 2.08 Agua Green 12.00 14700 12.00 70.00 0.37 202.290 0.00t 130 06046 1.00
360 600496 No. 8 Aux Line Feed Tank PER 87.16 AquaGreen 12.00 14700 1200 70.00 0.37 165.820 0253 130 056046 1.00
360 600496 No. 6 Aux Line Feed Tank SYM 5.51 Aqua Green 12.00 14700 12.00 70.00 0.37 167.860 0.006 130 06046 1.00

* = NON HAP, Emission is not inchucied as a HAP emission,
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SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE PER/TRI PROCESS UNIT {PER/TRI)

. t8 LW LT 1997 1987
Tank Breathing Working Total Contol  Unweighted Weighted
Desaiption Loas Loss Loss Etficlency HAP Emissions HAP Emissions

(Mg /yr) (Mg /yr) (Mg /yr) (%) (Mg /yr) (Mg /yr)

No. 4 Aux Line Feed Tank 0.00028 0.00000 0.00028 5.00 0.00027 0.00027
No. 4 Aux Line Feed Tank 0.00047 0.00000 0.00047 5.00 0.00044 0.00044
No. 4 Aux Line Feed Tank 0.00000 0.00000 0.00000 5.00 0.00000 0.00000
No. 4 Aux Line Feed Tank 0.00000 0.00000 0.00000 5.00 0.00000 0.00000
No. 4 Aux Line Fesd Tank 0.09415 0.09664 5.00 0.09181 0.09181
No. 4 Aux Line Feed Tank 0.00838 : 0.00704 5.00 0.00669 0.06686
No. 4 Aux Line Feed Tank 0.00809 X 0.00818 5.00 0.00775 0.00775
No. 3 Aux Line Feed Tank ; X 0.00028 500 0.00027 0.00027
No. 3 Aux Line Feed Tank ) : 0.00047 ) 0.00044 0.00044
No. 3 Aux Line Feed Tank | ) 0.00000 X 0.00000 0.00000
No. 3 Aux Line Feed Tank . X 0.00000 . 0.00000 0.00000
No. 3 Aux Line Feed Tank X g 0.09664 ) C.09181 0.09101
No. 3 Aux Line Feed Tank ; X 0.00704 4 0.00669 0.06686
No. 3 Aux Line Feed Tank . : ! 0.00775 0.00775
No. 7 Aux Line Feed Tank X X ) 0.00027 0.00027
No. 7 Aux Line Feed Tank X X X 0.00044
No. 7 Aux Line Feed Tank X ; L | 0.00000
No. 7 Aux Line Feed Tank 2 ) | ) 0.00000
No. 7 Aux Line Feed Tank { | g ¥ 0.09181
No. 7 Aux Line Feed Tank ) ) . 0.00669
No. 7 Aux Line Feed Tank \ X , 0.00775
MNo. 5 Aux Line Feed Tank . 4 J 0.00027
No. 5 Aux Line Feed Tank X g | 0.00044
Nc. 5 Aux Line Feed Tank ) X . ) ) 0.00000
No. 5 Aux Line Feed Tank g X X ; 0.00000
No. 5 Aux Line Feed Tank X | 0.09181
No. 5 Aux Line Feed Tank ; ) . 0.00669

60-0495 No. 5 Aux Line Feed Tank . ) | 0.00775

60-0496 No. 6 Aux Line Feed Tank X ) . | 0.00027

60-0496 No. 6 Aux Line Feed Tank . . , . 0.00044

60-0496 No. 6 Aux Line Feed Tank ] X ; . 0.00000

60-0496 No. 6 Aux tine Feed Tank A / ) 0.00000

60-0496 No. 6 Aux Line Feed Tank K . ; 0.09181

60-0496 N . 6 Aux Line Feed Tank ) X _ . 0.00669

000920 1S

* = NON HAPS, emissionis not included as a HAP emission




SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE PERCHLOROETHYLENE / TRICHLOROETHYLENE PROCESS UNIT (PER/ TRI)

H Ts
a Vepor  Stored N Mv P Fp
EIQ Tank Tark Mole Tank Ineide v Space Liquid Numberof Moleculsr Partial Paint
NO. D Description Perccet Color Diameter  Cepacity Height Temp. Tunovers  Weight  Pressuwre Factor
() (ga) (ft} (oF) perYew (/b moe) (psia)

100920 18

60-0496
60-0499
60-0499
50-0499
600499
60-0499
60-0499
50-0499
60-0500
600500
60-0500
60-0500
60-0500
60-0500
60-0500
600503
600503
60-0503
60-0503
60-0503
60-0503
60-0503
60-0503
60-0586
60-0586
600586
60-0586
600586
50-0586
60-0586
60-0586
600651
60-0651
60-0651

360
360
350
360
360
360
360
380
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360

* = NON HAP, Emission is not included as a HAP emission.

No. 8 Aux Line Feed Tank
Na. 10 Aux Line Fesd Tark
N . 10 Aux Line Feed Tank
No. 10 Aux Line Feed Tank
No. 10 Aux Line Feed Tank
No. 10 Aux Line Feed Tank
N . 10 Aux Line Feed Tank
N . 10 Aux Line Feed Tank
No. 9 Aux Line Fead Tank

N .9 Aux Line Feed Tank
No. 8 Aux Line Feed Tank
No. 9 Aux Line Feed Tank

N .8 Aux Line Fead Tank
No. 8 Aux Line Feed Tank
No. 9 Aux Line Feed Tank
Heavies Stii Feed Tank
Heavies Still Feed Tank
Heavies Still Feed Tank
Heavies Stil Feed Tank
Heavies Stil Feed Tank
Heavies Still Feed Tank
Heavies Stil Feed Tank
Heavies Still Feed Tank

No. 1 PER/TRI Bottoms Tank
No. t PER/TRI Bottoms Tank
No. 1 PER/TR! Bottoms Tank
Ho. t PER/TRI Bottoms Tank
No. 1 PER/TR! Bottoms Tank
No. t PER/TRI Bottoms Tank
N . 1 PER/TRI Bottoms Tank
No. 1 PER/TRI Bottoms Tank
No. 8 Aux Line Feed Tank
No. 8 Aux Line Feed Tank
No. 8 Aux Line Feed Tank

2.52 Aqua Green
1.29 Aqua Green
0.71 Aqua Green
0.74 Aqua Green
2.00 Aqua Green
87.18 Aqua Green
5.51 Aqua Green
2.52 Aqua Green
1.28 Aqua Green
0.71 Aqua Green
0.74 Aqua Gresn
2.08 Aqua Green
87.168 Aqua Green
5.51 Aqua Green
252 Aqua Green
2.61 Aqua Green
0.72 Aqua Green
1.13 Aqua Green
1.68 Aqua Green
92.27 Aqua Green
1.01 Agua Green
0.38 Aqua Green
0.20 Aqua Green
3.44 Lt Beige
522 Lt Beige
359 Lt Beige
10.10 Lt Beige
41.05 Lt Beige
1115 Lt Beige
15.31 Lt Beige
10.14 (i Beige
1.29 Aqua Green
0.71 Aqua Green
0.74 Aqua Green

12.00
12.00
12.00
12.00
12.00
12.00
1200
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
1200
12.00
12.00
12.00
1200
12.00
12.00
12.00

1200

12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00

14700
14700
14700
14700
14700
14700
14700
14700
14700
14700
14700
14700
14700
14700
14700

12.00
12.00
12.00
1200
12.00
12,00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00

70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00
70.00

0.37
0.97
0.37
0.37
0.37
0.37
0.37
0.37
037
037
037
037
037
037
0.37
380.53
380.53
380.53
380.53
380.53
380.53
380.53
380.53
451.58
461.88
451.88
461.88
451.88
451.88
461.88
45188
0.37
0.37
0.37

133410
260.760
236.760
226.200
202.290
165.820
167.860
133.410
260.76C
236.760
226.200
202.290
165.820
167.860
133.410
260.760
236.760
226.200
202.290
165.820
167.860
133.410
167.864

98.970
260.760
236.760
202.290
165.820
167.860
133.410
167.664
260.760
236.760
226.200

0.010
0.000
0.000
0.001
0.001
0.253
0.006
0.010
0.000
0.000
0.001

0.001

0.253
0.006
0.010
0.003
0.001

0.009
0.011

2.119
0.010
0.011

0.004
0.187
0.005
0.003
0.040

0.064
0.282

0.000
0.000

1.30
1.30
1.30
1.30
1.20
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
t.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.20
1.30
1.30
1.30
1.30
1.30
1.30
1.20
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SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE PER /TRl PROCESS UNIT ( PER/ TRI)

%)

=

[=]

N LB Lw LT 1987 1987

S €Q  Tank Tark Breathing Working Total Contot Contol  Unweighted Waighted

S NO. ID Desaription HAP Loss Loss Loss Device Efficiency HAP Emissions HAP Emissions

' (Mg /yr) (Mg /yr) {Mg/yr) {%) (Mg/iyr) (Mg fyr)
360 600496  No. 6 Aux Line Feed Tank TCE 0.00809 0.00008 000816 Scrubber 500 0.00775 0.00775
360 60-0439 No. 10 Aux Line Feed Tank HCBO 0.00028 0.00000 000028 Scrubber  5.00 0.00027 0.00027
360 800499  No. 10 Aux Line Feed Tank HEXA 0.00047 0.00000 0.00047 Scrubber 500 0.00044 0.00044
360 600499 No. 10 Aux Line Feed Tank £CBD* 0.00000 0.00000 000000 Scrubbes  5.00 0.00000 0.00000
360 600499  No. 10 Aux Line Feed Tank PENTA* 0.00000 0.00000 000000 Scrubber  5.00 0.00000 0.00000
360 600499 No. 10 Aux Line Feed Tank PER 0.09415 0.00249 0.09664 Scrubber  5.00 0.09181 0.09181
360 600498  No. 10 Aux Line Fead Tank SYM 0.00898 0.00005 000704 Scrubber 5.0 0.00669 0.06686
360 60-0499 No. 10 Aux Line Fesd Tank TCE 0.00809 0.00008 000816 Scrubber  5.00 0.00775 0.00775
360 600500 No.9 Aux Line Feed Tank HCBD 0.00028 0.00000 000028 Scrubber  5.00 0.00027 0.00027
360 600500 No.9 Aux Line Feed Tank HEXA 0.00047 0.00000 0.00047 Scrubber  5.00 0.00044 0.00044
360 600500 No. 9 Aux Line Feed Tank PCBO* 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000

m 360 60-0500 No. 9 Aux Line Feed Tank PENTA® 0.00000 0.00000 000000 Scrubber 5.00 0.00000 0.00000

LA 360 60-0500 No. 89 Aux Line Feed Tank PER 0.09415 0.00249 009884 Scrubber 500 0.09181 0.09161

o 350 600500 No. 9 Aux Line Feed Tank SYM 0.00608 0.00005 000704 Scrubber  5.00 0.00069 0.08688
360 600500 MNo. 9 Aux Line Fesd Tark TCE 0.00809 0.00008 0.00816 Scrubber  5.00 0.00775 0.00775
360 60-0503 Heavies St Feed Tank HCBD 0.00806 0.01523 002220 Scrubber  5.00 0.02109 0.02108
360 60-0503 Heavies Still Feed Tank HEXA 0.00298 0.00453 000749 Scrubber  5.00 0.00712 0.00712
360 600503 Heavies Stil Feed Tank PCBD* 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000
360 60-0503 Heavies Stil Feed Tank * PENTA* 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000
360 600503 Heavies Stil Feed Tank PEA 0.43908 7.15480 759368 Scrubber  5.00 7.21400 7.21400
360 600503 Heavies Stil Feed Tank SYM 001018 0.03273 004201 Scrubber  5.00 0.04076 0.40761
360 600503 Heavies Suli Feed Tank TCE 0.00892 0.03003 003804 Scrubber 500 0.03699 0.03699
380 600503 Heavies Sull Feed Tank UNSYM® 0.00000 0.00000 000000 Scrubber  5.00 0.00000 0.00000
360 60-0586 No.t PER/TR! Bottoms Tank EDC 0.04562 0.43138 047698 Scubber  5.00 0.45313 0.45313
360 600588 No.1 PER/TRI Bottoms Tank HCBD 0.010468 0.08175 004221 Soubber  5.00 0.04010 0.04010
366 60-0586 No. 1 PER/TRI Botioms Tank HEXA 0.00584 0.01411 001995 Scrubber 500 0.01896 0.01896
360 600588 No. t PER/TRI Botioms Tank PENTA® 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000
360 600586 No. 1 PER/TAI Bottoms Tank PER 0.17176 2.30975 248151 Scrubber  5.00 2.35744 2.35744
360 600588 No. 1 PER/TRI Botioms Tank SYM 003714 0.25073 028787 Scrubber  5.00 0.27348 2.73480
360 600586 No. 1 PER/TRI Bottoms Tank TCE 0.08172 0.87740 095812 Scrubber  5.00 091116 0.91118
360 600586 No. 1 PER/TRI Bottoms Tank UNSYM* 0.00000 0.00000 000000 Scrubber  5.00 0.00000 0.00000
360 50-0651 No.8 Aux Line Feed Tank HCBD 0.00028 0.00000 000028 Scrubber 500 0.00027 0.00027
360 60-065!  No. B8 Aux Line Feed Tank HEXA 0.00047 0.00000 0.00047 Scrubber  5.00 0.00044 0.00044
360  60-0651 No.8 AuxLine Feed Tank PCBD* 0.00000 0.00000 000000 Scrubber  5.00 0.00000 0.00000

* = NON HAPS, emission is not included as a HAF emission
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(7]
b‘

o SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS

b3 ASSOCIATED WITH THE PERCHLOROETHYLENE / TRICHLOROETHYLENE PROCESS UNIT ( PER/ TR!)

3

2 H Ts

D Vepar  Stored N Mv P Fp c
EQQ Tank Tank Mole Tank Inside v Space Liquid Numberof Molecuar Partial Paint Smafl KN
NO. D Description HAP Percent Color  Diemeter Copecity Height Temp. Tunovers  Weight  Presswe Facior Diameter Tunover
{n) {gal.}) () (oF) perYew {b/b mole)} {psia) Factor  Factor

360 600651 N .8 Aux Line Fesd Tank PENTA* 2.08 Aqua Green 1200 14700 12.00 70.00 037 202290 0001 130 06046 1.00
360 600651 No.8 Aux Line Feed Tank PER 87.16 AquaGresn 12.00 14700 12.00 70.00 0.37 165820 0253 130 06046 1.00
360 600651 No. 8 Aux Line Feed Tank SYM 551 AquaGreen 1200 14700 12.00 70.00 037 167.860 0006 130 06048 1.00
360 60065t No. 8 Aux Line Feed Tank TCE 252 Aqua Green 12.00 14700 12.00 70.00 0.37 133.410 0010 130 06048 1.00
360 601683 No. 2 PER/TRI Botioms Feed Tank EDC 344 UL Beige 12.00 20000 1200 130.00 525.00 98.970 0.t187 130 0.6048 0.22
360 60-1683 No. 2 PER/TRI Bottoms Feed Tank HCBD 522 Lt Beige 12.00 20000 1200 130.00 525.00 260.760 0005 130 06048 0.22
360 60-1683 No. 2 PER/TRI Bottoms Fesd Tank HEXA 359 Li Beige 12.00 20000 1200 130.00 525.00 238760 0003 130 0.6048 0.22
360 60-1683 No. 2 PER/TRI Botloms Feed Tank PENTA* 10.10 Lt Beige 12.00 20000 1200 130.00 525.00 202290 0040 130 08048 0.22
360 60-1683 No. 2 PER/TRI Bottoms Feed Tank PER 4105 Lt Beige 12.00 20000 1200 30.00 525.00 165820 0597 130 0.6048 0.22
360 60-1683 No. 2 PER/TRI Botiome Feed Tank SYM 1115 L1 Beige 12.00 20000 1200 130.00 525.00 167860 0084 130 05046 0.22
360 601683 No. 2 PER/TRI Bottoms Feed Tank TCE 15.31 Lt Beige 12.00 20000 1200 130.00 525.00 133.410 0282 130 06048 0.22

1 360 60-1683 No. 2 PER/TRI Bottoms Feed Tank UNSYM* 10.14 Lt Beige 12.00 20000 1200 130.00 525.00 " 167.864 0.1 130 0.6046 0.22

3 362 60505 PERTRIBLM Tank No, t Butyleone Ox  100.00 Yellow 8.00 6000 10.00 70.00 425 72120 2708 130 0.4552 1.00

) 2363 60647 PER/TRI BLM Tark No. 2 Butylena Ox 10000 Green $.00 4100 0.00 70.00 0.00 72120 2708 130 04552 t.00
378 60-1865 Dowtherm "A" Make-up Tank BIPHENYL 2700 White 10.00 8700 600 20000 0.24 166.000 0014 100 05078 1.00
376 60-1865 Dowtherm ‘A" Make-up Tank DIPHENYL: 73.00 White 10.00 8700 6.00 200.00 0.24 166.000 0037 t.00 05076 1.00
377 602173 Dowtherm Recyde H20 Recovery Tank BIPHENYL 0.00 Green 12.00 6768 500 20000 . 166000 0000 130 0.6046 1.00
377 602173 Dowtherm Racyde H20 Recovery Tank DIPHENYLY 000 Green 12.00 6768 500 20000 0.31 t66.000 0000 130 0.6048 1.00
377 602173 Dowtherm Recyde H20 Recovery Tank H20* 10000 Green 12.00 6768 S5.00 200.00 0.3t 18020 11380 130 0.6046 1.00

* = NON HAP, Emission is not Included as a HAP emission.
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2 SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS

o ASSOCIATED WiTH THE PER /TRl PROCESS UNIT ( PER/TRI)

o

[

e L8 W LT 1987 1967
EQ  Tank Tank Breathing Working Total Contol Contol  Unweighted Weighted
NO. 1D Desaiption HAP Loes Loss Loss Devics Efficiency HAP Emissions HAP Emissions

(Mg /yr) (Mg /yr) (Mg/yr} (%} (Mg/yr) (Mg/yr)
360 600651 No. 8 AuxLine Feed Tank PENTA" £.00000 0.00000 000000 Scrubber  5.00 0.00000 0.00000
360  60-0651  No.8 Aux Line Feed Tank PER 0.08415 0.00248 003664 Scrubber  5.00 0.09181 0.09181
360 60-0651 No.8 AuxLine Feed Tank sSYM 0.00698 0.00005 0.00704 Scrubber  5.00 0.00669 0.06686
360 60-0651  No. 8 Aux Line Feed Tark TCE 0.00809 0.00008 000818 Scrubber  5.00 0.00775 0.00775
360 601683  No. 2 PER/TRI Botioms Feed Tank EDC 0.04562 0.47378 0.51940 Scrubber 500 0.49343 0.49343
360  60-1683 No. 2 PER/TRI Botioms Feed Tark HCBD 0.01046 0.03487 004534 Scrubber  5.00 0.04307 0.04307
360 60-1683  No.2 PER/TRI Botioms Feed Tank HEXA 0.00584 0.01550 002134 Scrubber 500 0.02027 0.02027
360 60-1683  No. 2 PER/TAI Botioms Feed Tank PENTA* 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000
360 60-1683 No. 2 PER/TRI Bottome Feed Tank PER 0.17178 2.53600 270866 Scrubber  5.00 257323 2.57323
360 601683  No. 2 PER/TAI Bottoms Feed Tank SYM 0.03605 0.27392 031028 Scrubber  5.00 0.29476 2.94764
360 60-1683 No. 2 PER/TRI Botiome Feed Tank TCE 0.08172 0.96369 1.04540 Scrubber  5.00 099313 0.99313
n 360 60-1683  No. 2 PER/TRAI Botioms Feed Tark UNSYM® 0.00000 0.00000 000000 Scrubber  5.00 0.00000 0.00000
2 362 80506  PER/TRI BLM Tank No. t Butylene Oxide 0.09723 0.05430 0.15153  None 0.00 0.15153 0.15153

363 60647  PER/TAI BLM Tenk No. 2 Butylene Oxide 0.00000 0.00000 000000  None 0.00 0.00000 0.00000
378  60-1865 Dowtherm "A" Make-up Tank BIPHENYL 0.00426 0.00005 0.00432  None 0.00 0.00432 0.00432
376  60-1865 Dowtherm "A" Make-up Tank DIPHENYL.OX* 0.00000 0.00000 0.00000  None 0.00 0.00000 0.00000
377 602173 Dowtherm Recyde H20 Recovery Tank BIPHENYL 0.00000 0.00000 0.00000  None 0.00 0.00000 0.00000
377 602173 Dowtherm Recyde H20 Recovery Tank DIPHENYL.OX® 0.00000 0.00000 0.00000  None 0.00 0.00000 0.00000
377 602173  Dowtherm Recycle H20 Recovery Tank H20* ©.00000 0.00000 0.00000  None 0.00 0.00000 0.00000

* = NON HAPS, emissionis notincluded as a HAP emission
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Source: HON subunit(s) Perchloroethylene/Trichloroethylene

Process Units

HAPs emitted: Vj i v i j e oride c

1.1~Dichloroethane (DCE)., Chloroform, Carbon Tetrachloride,
i Chloride (EC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Vinyl Chloride (VC) Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identificationh: 303 (non-routine)
Description: Per/Tri Startup Scrubber

Procegs Conditions/Sampling

Date of flow measurement 1983
Method of flow measurement _Hot Wire Anemometer
Date of concentration measurement 1990

Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _Syringe Sample, GC/TCD
Describe any problems encountered

during testing None Identified ,
Production rate during flow determination (lbs/hr) 14,8101

Production rate during sampling (lbs/hr) 15,002
Average production rate during base year (lbs/hr) 20,105
Stream Characteristics
Average vent stream flow rate (ft3/min) 792 =Q
HAP concentration (ppmv) 2.842 =C
Annual hours of operation (hrs) 88 = h
Vent stream discharge temperature (°F) 80 =T
HAP molecular weight (lb/lb-mole) 63 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1o = Fyn
Control
Control device _Scrubber
HAP control efficiency (%) 5 = eff
Calculatjons®
Uncontrolled Emissions (E,) = =09 ChMwpPp

T + 460
Uncontrolled Emissions (Ey) = . - 7 8 8) (63 .7

(80) + 460

= 0.863 Mg/yr

HAP Emissions (Egp) = Ey (1 - eff/100)
lsee next page.
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Sourc : HON subunit(s) Perchloroethvlene/Trichloroethyvlene
Procegs Unitsg

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eg,p) = 0.863 (1 - 5/100)

0.820 Mg/yr

Weighted HAP Emissions = Eg,p  Fyn
Weighted HAP Emissions = (0.82) (10)

8.197 Mg/yr

Total HAP Emissions* = 6.759 Mg/yr
Total Weighted HAP Emissions = 30.543 Mg/yr

If the conditions during testing are not representative of bas
year operation, make the appropriate extrapolation below and
explain:

This is the non-routine scenario of Stack 303. The
composition data for this vent is available from 1990.

In order to be consistent with operating conditions in 1987,
the 1987 stack flow rate was used which was the same as the
flow rate measured in 1983.

If the flow or concentration were not measured using an EPA
r ference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

N/A

AExpression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.

*See Attachment I for calculation results for other HAPs emitted.
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ATTACHMENT 1

SUBUNIT: PER/TRI

VENT ID: 308

SCENARIO: NOMN-ROUTINE
DESCRIPTION: PER/TRI STARTUP SCRUBBER'

800920 1Ts

[ YEAR: 1807

Average vent stream flow rate (ft3min)

HAP Concentration (ppmv)

Annual hours of operation {hrs)

Vent stream discharge temperature (F)

HAP molecular weight (ibflb—mole)

Pressure at point of discharge {psia)

HAP high risk weighting factor

HAP control efficiency (%)

Unconttolied emissions (Mglyr) EU = 254E-09xQxCxhx MW x P) / (T + 460)
Controlied emissions (Mg/yr) ; EHAP = EU x (1 — (ofi/100}))
Weighted HAP emissions (Mglyr) : EW « EHAP x FHR

Q
C
h
T
Mw
[
FHR
eff
EU
EHAP
EW

COMPONENT MW P eft FHR
ve 683 14.7 5.00 10
vDC 97 14.7 5.00 10
99 14.7 5.00
14.7 5.00
154 14.7 5.00
14.7 5.00
64 14.7 5.00

S82|8|28(8
8881831888
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Sourc : i o i e lene

Process Units

HAPs emitted: Vinyl Chloride (VC), Vinylidene Chloride (VDC)
1,1-pic oethane Chlorofo o trac e

Irichloroethylene (TCE), Ethyl Chleoride (EC)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Viny]l Chlorjde (VC) Date: April 1992
Year: 1987 Calculator: S.R.
Process Vent Identification: _ __303 (startup)
Description: Per/Trj Startup Scrubber

s iti .
Date of flow measurement 1983
Method of flow measurement Hot Wire Anemometer
Date of concentration measurement 1990

Method of concentration measurement
(if not an EPA Method give a brief

descrlptlon and attach protocol) _Svringe Sample, GC/TCD

Describe any problems encountered

during testing e entified
Production rate during flow determination (1lbs/hr) 14,810
Production rate during sampling (lbs/hr) 15,002
Average production rate during base year (lbs/hr) 20,105
Stre t
Average vent stream flow rate_(ft3/min) 55.4 = Q
HAP concentration (ppnv) 2,842 = C
Annual hours of operation (hrs) 74_ = h
Vent stream discharge temperature (°F) _8o0 =T
HAP molecular weight (lb/lb-mole) 63 = MW
Pressure at point of discharge (psia) 14.7 =P
HAP high-risk weighting factor 10 = Fur
Control
Control device Scrubber
HAP control efficiency (%) 5 = eff

Calculations®
Uncontrolled Emissions (E;) = (2,54E-09) O C h MW P

T + 460
Uncontrolled Emissions (E;) =
54E-09) (55.4) (2,842) (74) (63) (14.7
(80) + 460

0.051 Mg/yr

It

HAP Emissions (Eyp) = Ey (1 - ef£/100)

E-26
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Source: HON subunit(s) i oroethylene
Process Units

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Egap) = 0.051 (1 - 5/100)

0.048 Mg/yr

E

Weighted HAP Emissions HAP Fur
(0.048) (10)

Weighted HAP Emissions

0.483 Mg/yr

Total HAP Emissions* = 0.398 Mg/yr
Total Weighted HAP Emissions = 1.798 Mg/yr

If the conditions during testing are not representative of bas
year operation, make the appropriate extrapolation below and
explain:

This is the startup scenario of Stack 303. Emission
concentrations from the source are same as those in non-
routine scenario. Composition data are available from 1990.

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

N/A

2Expression provided in "Procedures for Establishing Base Year and,
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law,

*See Attachment I for calculation results for other HAPs emitted.

SL 026010 E-27




ATTACHMENT |

SUBUNIT: PER/TRI

VENT ID: 303

SCENARIO: STARTUP

DESCRIPTION: PER/TRI STARTUP SCRUBBER'

I YEAR: 1987

Average vent stream flow rate (t3/min)

HAP Concentration (ppmv)

Annual hours of operation {hrs)

Vent stream discharge temperature (F)

HAP molecular weight (lb/lb—mole)

Pressure at point of discharge (psia)

HAP high risk weighting factor

HAP control efficiency (%)

Uncontrolled emissions (Mgtyr) EU = (254E-09x Q xC xhx MW x P) / {T + 460)
Controlled emissions (Mg/yr} ; EHAP = EU x (1 ~ {eff100))
Weighted HAP emissions (Mglyr} EW = EHAP x FHR

viqsoo

)
e o
D

nnRenwnnRn

off

EU
EHAP

EW

COMPONENT MW eft FHR
vC . 63 5.00 10
VvDC . 97 500 10
DCE . 99 5.00
CHCL3 5.00
. 5.00
5.00
5.00

154

THI
EC . 64

2812/83/83|12(3
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Source: s i erc e i ocethvlene Process
Units
HAPs emitted: Vinvlidene Chloride (VDC), Carbon Tetrachloride (CCl,),
Trichloroethylene (Tri), Perchloroethvlene (Per)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

" HAP: Vinvlidene Chloride (VDC) Date: April 1992
Year: 1987 Calculator: S:R.

Process Vent Identification:

Description: Per/Tri Still L;ng Vent Scrubber

r s i s
Date of flow measurement 1987
Method of flow measurement Hot Wi A omet
Date of concentration measurement 1987
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) Integrated Bag Sample, GC/TCD or FID
Describe any problems encountered

during testing None Identifijed
Production rate during flow determination (lbs/hr)
Production rate during sampling (lbs/hr)
Average production rate during base year (lbs/hr)

Stream Characteristics

4

Average vent stream flow rate (ft3/min) 16.6
HAP concentration (ppnmv) . 14,737
Annual hours of operation (hrs) 8,760
Vent stream discharge. temperature (°F) 80
HAP molecular weight (1lb/lb-mole) 97
Pressure at point of discharge (psia) 14.7
HAP high-risk weighting factor 10

§H:J’OIO

(I I I I |
1 g

:

x

Control device
HAP control efficiency (%)

Calculationg?
Uncontrolled Emissions (E;) = . =0

T + 460

Uncontrolled Emissions (E;) =

(2.54E~09) (16.6) (14,737) (8,760) (97) (14.7)
(80) + 460

14.338 Mg/yr

HAP Emissions (Egap) = Ey (1 - eff/100)

SL 026012




Source: HON subunit(s) Perchloroethylene/Trichloroethvlene Process
Units _

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Egp) = 14.338 (1 ~ 5/100)

13.622 Mg/yr

Weighted HAP Emissions = Eyp Fur
Weighted HAP Emissions = (13.622) (10)

136.215 Mg/yr

Total HAP Emissions* = 67.524 Mg/yr
Total Weighted HAP Emissions = 190.118 Mg/yr

If the conditions during testing are not representative of base y ar
peration, make the appropriate extrapolation below and explain:

N/A

If the flow or concentration were not measured using an EPA refer nce
method, EPA conditional method or validated using Method 301, provide
justification and supporting calculations:

N/A

2Expression provided in "Procedures for Establishing Base Year and Post-
Reduction HAP Emission" to convert flow and concentration into an annual
mass rate; the 2.54E-09 constant is based on the ideal gas law.

*See Attachment I for calculation results for other HAPs emitted.

SL 026013




ATTACHMENT i

339
NORMAL
PER/TRI STILL LINE VENT SCRUBBER

LYEAR: 1987 |

Average vent stream flow rate {ft3/min)

HAP Concenration (ppmv}

Annual hours of operation {hrs}

Vent stream discharge temperature (F}

HAP molecular weight {IbAb~mole}

Pressure at point of discharge (psia)

HAP high risk weighting factor

HAP control efficiency (%)

Uncontrolied emissions (Mglyr) EU = (254E~-09xQxC xhx MW x P) { (T + 460)
Controlied emissions (Mglyr) : EHAP = EU x {1 — (of/100))
Weighted HAP emissions {Mg/yr) ; EW = EHAP x FHR

MW eft FHR
87 5.00 10
154 5.00
5.00
166 5.00




Source: i i et e

Procegs Unitg

HAPs enmitted: i i e id t ene Chloride

{MECl,), Vinyl Chloride (V¢), 1.l1=Dichloroethane (DCE), Carbon
t ori ichloroe ne (Tri) -

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: 1,l1-Dichloroethane (DCE) Date: April 1992
Year: 1987 Calculator: S.R.

- Process Vent Identification: 340 (non-routine)
Description: Per/Tri DH System Vent Scrubber

ce ions

Date of flow measurement 1987
Method of flow measurement Helium injected ag flow tracer
Date of concentration measurement 1987

Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _Svripge sample, GC/TCD
Describe any problems encountered

during testing e Jdentijfie
Production rate during flow determination (lbs/hr) _ 16,372
Production rate during sampling (lbs/hr) 16,372
Average production rate during base year (lbs/hr) 16,372
Stre
Average vent stream flow rate-(fta/min) 3.53 = Q
HAP concentration (ppmv) 3,789 = C
Annual hours of operation (hrs) 9.75 = h
Vent stream discharge temperature (°F) 80 = T
HAP molecular weight (1lb/lb-mole) _99 = MW
Pressure at point of discharge (psia) 14.7 =P
HAP high-risk weighting factor 1 = Fyur
control
Control device _Incinerator
HAP control efficiency (%) 5.0 = eff
Calculatij a
Uncontrolled Emissions (E;) = (2.54E-09) O C h MW P
T + 460

Uncontrolled Emissions (E;) =

54E-0 3.5 789)(9.75)(99) (14.7

(80) + 460

0.001 Mg/yr

HAP Emissions (Ey,p) = E; (1 - ef£f/100)

E-32
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Source: HON subunit(s) thylene ichloroethvlene

‘Process Units

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissiong (Egap) = 0.001 (1 - 5.0/100)

0.001 Mg/yr

Weighted HAP Emissions = Eg, Fur
Weighted HAP Emissions = (0 001) (1)

0.001 Mg/yr

Total HAP Emissions* = ‘ 0.095 Mg/yr
Total Weighted HAP Emissions = 0.901 Mg/yr

If the conditions during testing are not representative of base
year operation, make the appropriate extrapolation below and
explain: :

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

N/A

4Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.

*See Attachment I for calculation results for other HAPs emitted.




ATTACHMENT |

SUBUNIT: ' PER/TRI

VENT 1D: 840

SCENARIO: NON-ROUTINE
DESCRIPTION: PER/TRI DH SYSTEM VENT

LT09Z0 IS

Average vent stream flow rate (i3/min}

HAP Concentration (ppmvj

Annual hours of operation {hrs)

Vent stream discharge temperature {F)

HAP molecular weight (Ib/lb—mole)

Pressure at point of discharge {psia)

HAP high risk weighting factor

HAP control efficiency (%)

Uncontrolied emissions (Mgiyr)  ; EU = (2.54E-09 x Q x C x h x MW x P} / (T + 460)
Controlled emissions (Mg/yr) : EHAP = EU x {1 — (otf/100))
Weigihted HAP emissions (Mgiyr) ; EW = EHAP x FHR

COMPONENT MW eft FHR
vC 63 5.00 10
MECL2 as 5.00 1
87
89

5.00 10
5.00 1
5.00 1
. 5.00 1

154

8881288




Source: subunjt(s erchloroethvlene/Trichloroethylene Process

Units
HAPS emitted: Vi i A vinvlij e Chloride vDC
i jide C or e Chloroform MC
ic et ene i 1,1,2~ ic ocethane (TCE) ,
erc (o) en er)
CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)
HAP: Viny]l Chloride (VC) Date: April 1992
Year: 1987 Calculator: S.R.
Process Vent Identification: 341
Description: __Per/Tri Acid Tank Scrubber
ro s C ions/Samplin
Date of flow measurement -
Method of flow measurement Calculated
Date of concentration measurement 1979

Method of concentration measurement
(if not an EPA Method give a brief

description and attach protocol) Syringe Sample, GC/TCD
Describe any problems encountered

during testing None Jdentified

Production rate during flow determination (lbs/hr) not avajlable
Production rate during sampling (lbs/hr) t availab
Average production rate during base year (lbs/hr) n vaj 1
]
Average vent stream flow rate'(ft3/min) 0.0374 = Q
HAP concentration (ppmv) = C
Annual hours of operation (hrs) 8,760 = h
Vent stream discharge temperature (°F) 80 = T
HAP molecular weight (1lb/lb-mole) 63 = MW
Pressure at point of discharge (psia) _14.7 =P
HAP high~-risk weighting factor 10 = Fyur
Control
Control device _Scrubber
HAP control efficiency (%) 5 = eff
Calculati a
Uncontrolled Emissions (E;) = (2.54E-Q9) O C h MW P

T + 460
Uncontrolled Emissions (E;) =

- 0 7 4 760) (63)(14.7

(80) + 460

0.069 Mg/yr
=

HAP Emissions (Egpp) = Ey (1 - ef£/100)

E-35
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Source:  HON subunit(s) Pexchlorocethviene/Trichlorocethvlene Process

Units

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eypp) = 0.069 (1 - 5/100)

0.065 Mg/yr

Weighted HAP Emissions = Eg,, Fur
Weighted HAP Emissions = (0.037) (1)
0.654 Mg/yr
Total HAP Emissions* = 1.964 Mg/yr

Total Weighted HAPs Emissions = 5.956 Mg/yr

If the conditions during testing are not representative of base year
peration, make the appropriate extrapolation below and explain:

Composition data are available (from CADY report to Schwarzauer
"Acid Pit Vents" 2-~22-79) for EIQ 341 (Lift Station No. 2).
These are shown on the attached Table 1 in lb/day. (EIQ 341 was
excluded from calculation of lift station emissions. See "Lift
Station Emission Calculations" in Appendix J.)

The mole/hr values were calculated from mass emission rates and
are shown on Table 1 below.

E-36
026019
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Source: HON subunit(s) _Perchloroethyvlene/Trichloroethylene Process
Unjits

TABLE 1

Mass Emission Rates

M m
c
Component (ib/day) {ib/hr) {mole/hr) ppmv

vC 0.41 0.171 0.000271 48,254
VDC 237 00888 | 0001018 181,161
EDC 213 0.0888 0.000896 159,526

CHCL3 5.19 0.2163 0.001817 323,376

MC 133 0.007 0.0003 0.000002 390
TRI 0.67 0.0279 0.000213 37,922
TCE 133 0.84 0.0350 0.000263 45,829
PER 166 069 . 0.0287 0.000173 30,820

TRANS* 97 24 0.1000 0.001031 183,454

CIs* 97 0.0003 0.000003 535
TOTAL MASS RATE 0.6131

TOTAL MOLES 0.005688

Total emissions as shown on Table 1 is 0.0057 mole/hr for the
vent. The volumetric emission rate can be calculated as follows
(at vent temperature of B0°F):

0.0057 mole X 359 ££3 x 88 + 460 = 2.247 ft3
hr mole 32 + 460 hr

2.247 £t3 x 1 hr = 0.0374 ft3
hr 60 min min




Sourc : HON subunit(s) _Pe loroe ene/Trich oethvlene Process

Units

Similarly for each vent the volumetric flow rate can be
calculated using the above procedure, and the concentration of
the HAP can be determined. Calculation for VC is shown below.

3 3
000271 ‘nole ft” 88 +460 _ 440838 -
0.000271 = = X 359 — e X 3 ag0 ~ ° hr

0.10836 #3hr VC
2.247 3 hr total gas

x 1,000,000 = 48,254 ppmv

If the flow or concentration were not measured using an EPA referenc
method, EPA conditional method or validated using Method 301, provide
justification and supporting calculations:

N/A

38Expression provided in "Procedures for ‘Establishing Base Year and
Post~Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal gas
law.

*See Attachment I for calculation results for other HAPs emitted.




ATTACHMENT |

SUBUNIT: PER/TRI

VENT ID: 341

SCENARIO: NORMAL

DESCRIPTION: - PER/TRI ACID TANK SCRUBBER

720920 ‘15

Average vent stream flow rate (ft3/min}

HAP Concentration (ppmv)

Annual hours of operation (hrs)

Vent stream discharge temperature {F)

HAP molecular weight (Ib/ib—mole)

Presswre at point of discharge (psia)

HAP high risk weighting factor

HAP control efficiency {%)

Uncontrolied smissions (Mglyr) EU = (254E-00x QxCxhx MW x P} / (T + #60)
Controlled emissions (Mg/yr) : EHAP = EU x (1 ~ (eflf/100))
Weighted HAP emissions (Mglyr} EW = EHAP x FHR

COMPONENTY c MW eft FHR
48,254 63 10
181,161 97 10
159,526 09
323,376
390 133
37,922
46,829 133
30,820 166

2/3/83/3/3)3)2/3
CICRCRCICIC R
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Source: ON subunit(s) Perchloroet e Trichloroethvlene Process

Units
HAPs emitted: Perchloroethvlene (Per), Trichloroethvlene (Tri)
CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)
: Trichloroethylene (Tri) Date: April 1992
Year: 1987 Calculator: S.R.
Process Vent Identification:
Description: Per/Tri Product Dryer Regeggraglon Vent
Proc c jons
Date of flow measurement not measured
Method of flow measurement __Calculated_
Date of concentration measurement not measured

Method of concentration measurement
(if not an EPA Method give a brief
description and attach protocol) __Calculated
Describe any problems encountered
during testing N/A

Production rate during flow determination (lbs/hr) 16,372
Production rate during sampling (lbs/hr) 16,372
Average production rate during base year (lbs/hr) 15,002
Stream Characteristics
Average vent stream flow rate (ft3/m1n) none measured = Q
HAP concentration (ppmv) = C
Annual hours of operation (hrs) 24 hr/regeneratjon = h
Vent stream discharge temperature (°F) not available =T
HAP molecular weight (lb/lb-mole) 131 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1 = Fun
C
Control device _Scrubber
HAP control efficiency (%) 5 = eff
Calculationg?

61.46 Mg/yr

HAP Emissions (Ey,p) = Ey (1 ~ ef£f/100)
1see next page. _

E-40
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Source: HON subunit(s) _Perchlorocethylene/Trichloroethylene Process
- Dnits

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Ey;p) = 61.46 (1 - 5/100)

58.40 Mg/yr

Weighted HAP Emissions = Eg,, Fur
Weighted HAP Emissions = (58.40) (1)
58.40 Mg/yr
Total HAP Emissions = 87.14 Mg/yr

Total Weighted HAPs Emissions = 87.14 Mg/yr

If the conditions during testing are not representative of base year
peration, make the appropriate extrapolation below and explain:

N/A

If the flow or concentration were not measured using an EPA referenc
method, EPA conditional method or validated using Method 301, pr vide
justification and supporting calculations:

These are emissions associated with Per and Tri regenerations.
Defined by the process are the following:

2722.7 1lb/regen. tri
734.3 lb/regen. per
24 hr/regen/

The emissions were calculated from the results of bench scale
laboratory experiments. Emissions occur during the regeneration
of activated alumina beds. Laboratory experiments were
conducted to determine the amount of Per and Tri that could be
absorbed by the beds during operation.

E~41
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Source:  HON subunit(s) _Perchloroethylene/Trichloroethylene Process

Uni

Number of regenerations are not available for 1987, these data
for 1990 were:

Ry = No. of Tri regeneration = 48
Rp = No. of per regeneration = 83

Annual emissions are:
b

Ry x 271227 ——
TRE 598N _ 59 MGIYR
2205 2. (metrig -
ton
R, x 734.3 2
PER: 18991 . 27 MGIYR

b
2205 “w1(numﬂ3

Production figures for 1987 and 1990 are as follows:

1320 3987
TRI: 24245 25254
PER: 41552 46551

Scale to 1987 level:

48551
ER: 27 = 30.
PER. 2 x'41 > 30.25 MG/YR

25254
t 59 = 61,46 M.
TR x'aums 48 MGIYR

TOTAL 91.71 MG/YR

FHR is one for both TRI and PER.
At 5% scrubber efficiency, emissions are:

TRI: 58.40 PER: 28.74 TOTAL = 87.14

3Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-~09 constant is based on the ideal gas
law.

E-42
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APPENDIX F

SHIPPING AND LOADING PROCESS UNIT (S/L)
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APPENDIX F

SHIPPING AND LOADING PROCESS UNIT (S/L)

F.1 Process Description

Finished products, which primarily include ethy! chioride, Tri-Ethane® (methyl chloroform),
transdichloroethylene, vinylidene chloride, vinyl chloride, perchloroethylene, trichloroethylene, and
ethylene dichloride, are loaded and shipped for distribution via drums, railcars, tank trucks,
barges, and ships. The emission losses from loading and shipping were calculated for transfer
and handling operations at the point of transfer, and do not include emissions from storage
tanks. With the exception of the ethyl chloride loading emissions that are routed to the
incinerators, shipping and loading emissions are considered fugitive emissions.

F.2 1987 Base-Year Emissions

Table F-1 shows the total base-year emissions for the shipping and loading process unit. The

total unweighted HAP emissions were 164.4 Mg/yr. Since none of the pollutants emitted are
considered high-risk pollutants and subject to multiplication by a weighting factor, the total
weighted HAP base-year emissions equal the total unweighted HAP base-year emissions.

F.3 Emissions Reduction Strategy

Table F-2 shows the control strategy that will be implemented to help achieve a plantwide
reduction in emissions for all SOCMI sources at the facility. The general contro! strategy is as
follows:

® Emissions from tank car and tank truck loading will be routed to the incinerator (99%
control);

Emissions from drum loading will be routed to a carbon adsorption system (98%
control); and

Ship and barge loading emissions of EDC (only) will be routed initially to a vent
recovery unit comprised of refrigerated condensers (98% control) followed by carbon
adsorption (98% control). Emissions from other chemicals will not be controlled.

5510R016.01A Final 05/27/92
SL 026027




820920 IS

TABLE F—-1

1987 BASE YEAR EMISSIONS
SHIPPING AND LOADING OPERATIONS (S/L)

BASE YEAR
UNIT ] EIQ DESCRIPTION TYPE CONTROL DEVICE HAP EMISSIONS
% UNWEIGHTED | WEIGHTED
. IYPE CONTROL MG/YR MG/YR
N SiL 308 VDCM Tank Car Vent P None 0.00] 130.910 130.910
Subtotal Process Vents 130.910 130910
S 390 Ships * F None 0.00 4.850 4.850
S 391 Barges * F None 0.00 13.760 13.760
S 392 Rail Cars F None 0.00 8.890 8.890
S/L 393 Tank Trucks F None 0.00 5580 5.580
SL 394 Drums F None 0.00 0.412 0412
Subtotal Fugitive Sources 3939.492 33.492
Total Base Year Emissions 164.402 164.402

* EDC emissions from ships and barges loading operations are controlied at 99.96%, all other compounds are not controlied.

FILE: SLBASE
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TABLE F-2

EMISSIONS REDUCTIONS STRATEGY AND POST REDUCTIONS EMISSIONS
SHIPPING AND LOADING OPERATIONS (S/L)

POST REDUCTION
UNIT [ EIQ DESCRIPTION = TYPE o 7 HAP EMISSIONS
ADDITIONAL 1994 UNWEIGHTED| WEIGHTED
n CONTROL % CONTROL MG/YR MG/YR |
w S, ]308 VDCM Tank Car Vent P incinerate 99.99] 0.013 0.013
Subtotai Process Vents 0.013 0.018
s} 3% Ships * F |Ref. Cond./Carbon Ad. 99.96 4.350 4.350
S/L 391 Barges * F Ref. Cond. 99.96 5.263 5.263
S/L | 392 Rail Cars F Incinerate 99.99 0.001 0.001
S/iL 393 Tank Trucks F incinerate 99,99 0.001 0.001
S | 394 Drums F Carbon Adsorption 98.00 0.008 0.008
Subtotal Fugitive Sources 9.624 9.624
Total Post Reduction Emissions 9.637 9.637

* EDC emissions from ships and barges loading operations are controlled at 99.96%, ail other compounds are not controlled.

FILE: SLPOST




Ethyl chloride is emitted from the only shipping and loading process vent (EIQ 308) during
loading of tank trucks and railcars. Nitrogen will be used to pad the tank trucks and tank cars
and the pad pressure used to force the emissions into the incinerator header system.

F.4 Post-Reduction Emissions

Table F-3 shows the total weighted and unweighted HAP emissions for the shipping and loading
unit. EDC emissions from barges and ships shipping and loading operations are controlled at
99.96%. The unweighted and weighted total emissions are equal since none of the compounds
need to be multiplied by a weighting factor. The total post-reduction emissions of 9.637 Mg/yr
represent a 154.765 Mg/yr decrease (94.14% reduction) in base-year emissions.

5510A016.01A SL 026030 F-4 Final 05/27/92
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TABLE F-3

HAP EMISSIONS SUMMARY
SHIPPING AND LOADING OPERATIONS (S/L)

Type

Unweighted HAP Emis=sions

Post
Reduction

(Mg/yn)

Porcent
Reduction

(%)

Base Year

{(Mgfyr)

Weighted HAP Emissions

Post

Reduction

(Mglyr)

Percent
Reduction

(%)

P

0.013

99.99

130.910

0.013

99.99

T

F

Total

Total Percent
Reduction

I ;) —

P~ Procses Yenls
T-Tank Verds
F - Fugltive Emissions
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APPENDIX F-A
SHIPPING AND LOADING UNIT
PROCESS VENT CALCULATIONS
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Source: __Shipping and Loading =

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Ethy) Chloride (EC) Date: April 1992
Year: 1987 Calculator: D, Seifert

Loading Operation: Rajl Car EIQ 308

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) Tank car
Mode of operation (choose from Table 2-16) Other

Annual volume of liquid loaded (gallons) 5,452,482 = =G
Temperature of liquid loaded (°F) 70 =T
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 20.37 = P
(Note: For mixtures, use the HAP partial
pressure] ‘ :
Molecular weight of the HAP (1lb/lb-mole) 64.52 =M
Saturation factor (see Table 2-16) Other = §
HAP high~risk weighting factor b = Fur
Control :
Control device None
HAP control efficiency (%) 0.0 = eff
Calculation®

Uncontrolled Loading Loss Ey* =

=| 76.73 Mg/yr

HAP Emissions (Eypp) = Ey (1 - ef£/100)
76.73 (1 - 0/100)

=| 76.73 Mg/yr

*See backup calculations on page F-11.

F-7
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Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (continued)
Weighted HAP Emissions

76.73 Mg/yr

4calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.




Source: __ _Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Ethyl Chloride (EC) = Date: _April 1992

Year: 1987 Calculator: _D, Seifert

Loading Operation: Tank Trucks EIQ 308

(o]

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) Tank Trucks

Mod of operation (choose from Table 2~16) Other

Annual volume of liquid loaded (gallons) 1,434,393 =
T mperature of liguid loaded (°F) 70
Weight percent HAP in the loaded material _lo00
True vapor pressure of the HAP loaded (psia) 20,37
[Note: For mixtures, use the HAP partial
pressure)
Mol cular weight of the HAP (lb/lb-mole) _64.52
Saturation factor (see Table 2-16) Other _
HAP high-risk weighting factor 1
Co
Control device None
HAP control efficiency (%) ’ 0.0
Calculatjon*

Uncontrolled Loading Loss Ey* =

=| 54.18 Mg/yr

HAP Emissions (Ey,p) = Ey (1 - ef£/100)
= 54.18 (1 - 0/100)

54.18 Mg/yr

*See backup calculations on page F-12.

F-9
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CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Ca ati continu

Weighted HAP Emissions = Ey,p Fyp
= (54.18) (1)

54.18 Mg/yr

2Calculation worksheet and procedure from "Procedures for Establishing
Bas Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42. '

F=10

SL 026036
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APPENDIX F-B
SHIPPING AND LOADING UNIT
FUGITIVE EMISSIONS CALCULATIONS

SL 026040

S510R018.01A F-14

Final 05/27/92




Source: __ Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1,2-Dichloroethane Date: _ April 1992
Year: 1987 Calculator: D. Seifert

Loading Operation: Drums

Cargo carrier (tank truck, rail car, etc.) Drum _
Mode of operation (choose from Table 2-16)
Annual volume of liquid loaded (gallons)
Temperature of liquid loaded (°F)

Weight percent HAP in the loaded material
True vapor pressure of the HAP loaded (psia)
[Note: For mixtures, use the HAP partial

pressure)
Molecular weight of the HAP (1lb/lb-mole)
Saturation factor (see Table 2-16)
HAP high-risk weighting factor

Control
Control device
HAP control efficiency (%)

Calculation®
Uncontrolled Loading Loss Ey = (5.65E-06) S PM G
T + 460

Uncontrolled Loading Loss E; = (5.65E~06) (0,5) (1.32) (99) (2677)

(70) + 460

0.002 Mg/yr

HAP Emissions (Ey,p) Ey (1 - ef£/100)
0.002 (1 - 0/100)

0.002 Mg/yr

SL 026041




Sourc : Shipping and Loading_

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

c ati ontinu

Weighted HAP Emissions Euap Fur
(0.002) (1)

0.002 Mg/yr

8calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP~42. '

F-16




Source: Shippi a a

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Methvlene Chloride . . Date: _ _April 1992

Year: 1987 Calculator: D. Seife

Loading Operation: Drums _

Cargo carrier (tank truck, rail car, etc.) Drum

Mod of operation (choose from Table 2~16) ubmerged; clea
Annual volume of liquid loaded (gallons) 1,629 =G
T mperature of ligquid loaded (°F) 70 =T
W ight percent HAP in the loaded material 100
Tru vapor pressure of the HAP loaded (psia) 7.74 =P
[Note: For mixtures, use the HAP partial
pressure]
Mol cular weight of the HAP (1lb/lb-mole) 84.9 = M
Saturation factor (see Table 2-16) 0.6 = 8§
HAP high-risk weighting factor 1 = Fur
Control , .
Control device _ None_
HAP control efficiency (%) 0.0 = eff
a
Uncontrolled Loading Loss E; = (5.65E-06) S P M G
T + 460
Uncontrolled Loading Loss E; = (5.65E-06) (0.6) (7.74) (84.9) (1629)
(70) + 460
=| 0.007 Mg/yr
HAP Emissions (Ey,p) = E; (1 - eff/100)

= 0,007 (1 - 0/100)

0.007 Mg/yr

F-17




Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculatjon (continued)
Weighted HAP Emissions

0.007 Mg/yr

dcalculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42,

)




Source: ___Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Tetr e e Date: April 1992
Year: 1987 Calculator: D. Sejfert

lLoading Operation: Drums

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) Drum_
Mod of operation (choose from Table 2-16) s ed; c
Annual volume of liquid loaded (gallons) 10,556 = G
T mperature of liguid loaded (°F) 70 =T
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 0.27 = P
(Note: For mixtures, use the HAP partial
pressure]
Mol cular weight of the HAP (lb/lb-mole) _165.85 = M
Saturation factor (see Table 2-16) 0.5 =8
HAP high-risk weighting factor 1.0 = Fur
Control . -
Control device _None
HAP control efficiency (%) 0.0 = ff
Calculatjon®
Uncontrolled Loading Loss E; = (5.65E~06) S P M G
T + 460
Uncontrolled Loading Loss E; = (5.65E-06) (0.5)(0.27)(165.85) (10556}
(70) + 460
=| 0,003 Mg/yr
HAP Emissions (Egap) = By (1 -~ ef£/100)

= 0.003 (1 - 0/100)

0.003 Mg/yr

F=19

SL 026045




Source: Shipping and Loadindg

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (continued)
Weighted HAP Emissions = Eg,, Fur
= (0.003) (1)

0.003 Mg/yr

2Calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.

F-20
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Source: __ Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Trichloroethylene Date: April 1992
Year: 1987 Calculator: D. Seifert

Loading Operation: Drums

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) Drum
Mode of operation (choose from Table 2-16) submerged: clean

Annual volume of liquid loaded (gallons) 58,763 =G
T mperature of ligquid loaded (°F) 70 =T
W ight percent HAP in the loaded material 100
Tru vapor pressure of the HAP loaded (psia) 1.45 =P
[Note: For mixtures, use the HAP partial
pressure]
Mol cular weight of the HAP (1lb/lb-mole) 131.4 = M
Saturation factor (see Table 2-16) 0.5 =8
HAP high~risk weighting factor 1 = Fyr
gontrol
Control device None
HAP control efficiency (%) 0.0 = eff
Calculation?
Uncontrolled Loading Loss E; = (5.65E-06) S P M G
T + 460
Uncontrolled Loading Loss E; = (5.65E-06) (0.5)(1.45)(131.4)(58763)
(70) + 460
= 0.06 Mg/yr

HAP Emissions (Eg,p) Ey (1 - ef£/100)

0.06 (1 - 0/100)

0.06 Mg/yr




Sourc : Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculatjon (continued)

Weighted HAP Emissions = Eg, Fur
= (0.06) (1)
0.06 Mg/yr

#Calculation worksheet and procedure from "Procedures for Establishing
Bas Year and Post-reduction HAP Enissions." This procedure is
consistent with AP-42. :

SL 026048 F-22




Source: __ Shippindg and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1,]1.,1-Trichloroethane Date: April 1992
Year: 1987 Calculator: D. Seifert

Loading Operation: Drumg

oading P meter
Cargo carrier (tank truck, rail car, etc.) Drum

Mode of operation (choose from Table 2-16) :
Annual volume of liquid loaded (gallons) 237,734.7
Temperature of liguid loaded (°F) 70
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 2.02

[Note: For mixtures, use the HAP partial

pressure]
Molecular weight of the HAP (lb/lb-mole) 133.4315
Saturation factor (see Table 2-16) 0.5
HAP high~risk weighting factor 1
Control -
Control device None
HAP control efficiency (%) 0.0
Calculation®
Uncontrolled Loading Loss E; = (5.65E-06) S P M G

T + 460

Uncontrolled Loading Loss E;=(5.65E-06) 5

(70) + 460

=1 .34 Mg/yr

HAP Emissions (Ey,p) Ey (1 - ef£/100)

.34 (1 - 0/100)

.34 Mg/yr

F-23
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Source: Shippjing and loading _

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (contjinued)
Weighted HAP Emissions = Ey, Fun
= (.34) (1)
0.34 Mg/yr

Acalculation worksheet and procedure from "Procedures for Establishing

Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.

6050 F~24
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Source: Shippi n din

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Methylene Chloride Date: April 1992
Y ar: 1987 Calculator: D. Sejfert

Loading Operation: Tank Trucks

Loading Parameters
Cargo carrier (tank truck, rail car, ete.) Tank Trucks
Mode of operation (choose from Table 2-16) submerged;dedicated

normal
Annual volume of liquid loaded (gallons) 145,810 = G
Temperature of liquid loaded (°F) 70 = T
Weight percent HAP in the loaded material 100
Tru vapor pressure of the HAP loaded (psia) 1.74 = P
[Note: For mixtures, use the HAP partial
pressure]
Mol cular weight of the HAP (1lb/lb-mole) 84.9 =M
Saturation factor (see Table 2-16) 0.6 =8
HAP high-risk weighting factor 1 = Fyr
Control
Control device . _None _
HAP control efficiency (%) 0.0 = eff
a .
Uncontrolled Loading Loss E; = (5.65E-06) S P MG
T + 460
Uncontrolled Loading Loss E; = (5.65E-06) (0.6)(7.74)(84.9) (145810)
(70) + 460
=| 0.61 Mg/yr
HAP Emissions (Ey,p) = E; (1 - ef£/100)

0.002 (1 - 0/100)

0.61 Mg/yr

SL 026051 F-25




Source: Shippipag and lLoading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

io . e

F
y  ay

0.61 Mg/yr

Weighted HAP Emissions Egap
(0.61

=

Acalculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.




Source: __Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1.2-Dichloroethane Date: April 1992

Y ar: l987 Calculator: S ert

Loading Operation: Tank Truck _

Loading Parametersg
Cargo carrier (tank truck, rail car, etc.) Drum

Mod of operation (choose from Table 2-16) submerdged;:;dedicated

normal
Annual volume of liquid loaded (gallons) 706,883 =G
Temperature of lxquid loaded (°F) 70 = T
Weight percent HAP in the loaded material 100
Tru vapor pressure of the HAP loaded (psia) 1.32 = P
[Note: For mixtures, use the HAP partial
pressure]
Mol cular weight of the HAP (lb/lb-mole) 99 = M
Saturation factor (see Table 2-16) 0.6 = 8
HAP high~risk weighting factor 1 = Fup
Control device Nope _
HAP control efficiency (%) 0.0 = eff
Calculation®
Uncontrolled Loading Loss E; = (5.65E-06) S P M G
T + 460
Uncontrolled Loading Loss E; = (5.65E~06) (0Q.6) (1.32) (99) (706883)
(70) + 460

=1 0.59 Mg/yr

HAP Emissions (Ey,p) = E; (1 - eff/100)
= 0.002 (1 - 0/100)

0.59 Mg/yr




Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

a io continu

Weighted HAP Emissions = Eyap Fur
= {0.59) (1)

. 0.59 Mg/yr

3Calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42,

F-28




Sourc : __Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Tetrachloroethvlene Date: _ _April 1992
Year: 1987 Calculator: D. Sejfert

Loading Operation: Tank Trucks

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) Tank_ Truck

Mod of operation (choose from Table 2-16) ed;dedjcated
normal
Annual volume of liguid loaded (gallons) 618,706 =G
Temperature of ligquid loaded (°F) 70 =T
Weight percent HAP in the loaded material 100
Tru vapor pressure of the HAP loaded (psia) 0.27 = P
(Note: For mixtures, use the HAP partial
pressure])
Mol cular weight of the HAP (1lb/lb-mole) 165,85 =M
Saturation factor (see Table 2-16) 0.6 = §
HAP high-risk weighting factor 1 = Fyur
Control -
Control device None _
HAP control efficiency (%) 0.0 = eff
Calculation®
Uncontrolled Loading Loss E; = (5.65E-06) S_.P M G
T + 460
Uncontrolled Loading Loss E; =(5.65E-06) (0.6)(0.27)(165.85) (6187Q6)
(70) + 460

=1 0.18 Mg/yr

HAP Emissions (Eg,p) = E; (1 - eff/100)
= 0.18 (1 - 0/100)

0.18 Mg/yr




Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

ca latjo contipue
Weighted HAP Emissions

Epap Fyr
(0.18) (1)

0.18 Mg/yr

%Calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.




Source: __ Shippindg apd Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Trichloroethyvlene _ _ Date:

April 1992
Year: 1987

Calculator: _D. Seifert .

Loading Operation: Tank Trucks

Loading Parameters
Cargo carrier (tank truck, rail car, etc.)
Mode of operation (choose from Table 2-16)

Tank Txuck
submerged:dedicated

normal

Annual volume of liquid loaded (gallons) 796,673 = G
Temperature of ligquid loaded (°F) 70 =T
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 1.45 =P

[Note: For mixtures, use the HAP partial

pressure] :
Molecular weight of the HAP (lb/lb-mole) 131.4 =M
Saturation factor (see Table 2-16) 0.6 = §
HAP high-risk weighting factor =

1

Con;;ol
control device

None_
HAP control efficiency (%) 0,0

i

eff

Uncontrolled Loading Loss E; = (5.65E-06) S P M G

T + 460
Uncontrolled Loading Loss Ey

=(5.65E-06) (0.6)(1.45)(131.4) (796673}

(70) + 460

0.97 Mg/yr

HAP Emissions (Ey,p) = E, (1 -~ eff/100)
= 0.97 (1 - 0/100)

0.97 Mg/yr

SL 026057



Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (continued)
Weighted HAP Emissions

= Egap
= (0.18) (1)

0.97 Mg/yr

8Calculation worksheet and procedure from "Procedures for Establishing

Bas Year and Post-reduction HAP Emissions.” This procedure is
consistent with AP-42.

SL 026058




Source: ippi oadin

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1.1.1-Trichloroethane Date: April 1992
Y ar: 1987 Calculator: D. Sejfert

Loading Operation: Tank Truck

Loading Parameterg

Cargo carrier (tank truck, rail car, etc.) Tank Truck
Mode of operation (choose from Table 2-16) subme ;dedicate
normal

Annual volume of liquid loaded (gallons) 1,872,179.9 = =G
Temperature of liquid loaded (°F) 70 = 7T
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 2.02 =P

[Note: For mixtures, use the HAP partial

pressure]
Molecular weight of the HAP (lb/lb-mole) 133.415 = M
Saturation factor (see Table 2-16) 0.6 =8
HAP high-risk weighting factor 1 = Fyr
Control
Control device ; None _
HAP control efficiency (%) 0.0 = eff
Calculation®
Uncontrolled Loading Loss E; = (5.65E-06) S PM G

T + 460

Uncontrolled Loading Loss E; =
(5.65E-06) (0.6)(2.02)(133,415)(1872179,9)
(70) + 460

=1 3.23 Mg/yr

HAP Emissions (Ey,p) = E; (1 - eff/100)
3.23 (1 - 0/100)

3.23 Mg/yr

SL 026059 F=33




Source: Shipping and loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

alculati : £ 1)
Weighted HAP Emissions = E
= (

HAP Fyr
3.23) (1)

=

3.23 Mg/yr

2calculation worksheet and procedure from "Procedures for Establishing
Bas Year and Post-reduction HAP Emissions." This procedur is
consistent with Ap-42,




n adi

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1.2-Dichloroethane Date: April 1992
Year: 1987 Calculator: D, Seifert

Loading Operation: Tank Cars

Loading Parameters
Cargo carrier (tank truck, rail car, etec.) Tank Car

Mode of operation (choose from Table 2-16) sybmerged:dedjcated
normal

Annual volume of liquid loaded (gallons) 187,686

Temperature of liquid loaded (°F) 70

Weight percent HAP in the loaded material 100

True vapor pressure of the HAP loaded (psia) 1.32
[Note: For mixtures, use the HAP partial ,
pressure]

Molecular weight of the HAP (lb/lb-mole)

Saturation factor (see Table 2-16)

HAP high-risk weighting factor

control
Control device
HAP control efficiency (%)

a
Uncontrolled Loading Loss E; = (5.65E-06) S P MG
T + 460

Uncontrolled Loading Loss E; = (5.65E-06) (0.6)(1.32)(99) (187686)
(70) + 460

0.16 Mg/yr

HAP Emissions (Ey,p) Ey; (1 - ef£/100)
0.16 (1 - 0/100)

0.16 Mg/yr




Sourc : Shippi a oadi

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculatjon (contipued)
Weighted HAP Emissions = Eg,, Fur
= (0.16) (1)
0.16 Mg/yr

3Calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.
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Source: __Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Tetrachloroethylene Date: April 1992
Year: 1987 Calculator: D, Seifert

Loading Operation: Tank Cars

Cargo carrier (tank truck, rail car, etc.) Tank car
Mod of operation (choose from Table 2-16) : icated
normal
Annual volume of liquid loaded (gallons) 2,117,044
T mperature of liquid loaded (°F) 70
Weight percent HAP in the loaded material _lo00
True vapor pressure of the HAP loaded (psia) 0.27
[Note: For mixtures, use the HAP partial
pressure] _
Mol cular weight of the HAP (lb/lb-mole) 165.85
Saturation factor (see Table 2-16) 0.6 _
HAP high-risk weighting factor 1

Control
Control device : _None
HAP control efficiency (%) 0.0

alcu ion®
Uncontrolled Loading Loss E; = (5.65E-06) S_ P M G
T + 460

Uncontrolled Loading Loss E; = (5.65E~06) (Q.6)(0.27) (165.85) (117044)
(70) + 460

0.61 Mg/yr

HAP Emissions (Eg,p) Ey (1 -~ ef£/100)
0.61- 0/100)

0.61 Mg/yr

SL 026063




Source: Shippindg and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

ulation ont i d

Weighted HAP Emissions

P Fur
= (0.61) (1)

0.61 Mg/yr

ACalculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42, '




Source: __Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Trichloroethvlene . Date: __April 1992

Year: 1987 Calculator: D. Seifert

Loading Operation: Tapk Cars

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) Tank_ Car
Mode of operation (choose from Table 2-16) ed;dedjcate
normal
Annual volume of liquid loaded (gallons) 83,653 = G
Temperature of liquid loaded (°F) 70 =T
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 1.45 =P
(Note: For mixtures, use the HAP partial
pressure]
Molecular weight of the HAP (lb/lb-mole) 131.4 = M
Saturation factor (see Table 2-16) 0.6 = S
HAP high-risk weighting factor 10 = Fur
Control
Control device ] None _
HAP control efficiency (%) 0.0 = eff
Calculation® '
Uncontrolled Loading Loss E, = (5.65E-06) S P M G
T + 460
Uncontrolled Loading Loss E; = (5.65E-06) .6 .45 31.4 683653
(70) + 460

2.05 Mg/yr

HAP Emissions (Egap) E; (1 - eff/100)

2.05 (1 - 0/100)

2.05 Mg/yr

SL 026065 F-39




Source: Shipping and lLoading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

io ontinue

Weighted HAP Emissions Egap Fur
(2.05) (1)

2.05 Mg/yr

“Calculation worksheet and procedure from "Procedures for Establishing

Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.




—Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1.1.,1-Trichlorgethane Date: April 1992

Year: 1987 Calculator: D. Seifert

Loading Operation: Tank Cars

Loading Parameters

Cargo carrier (tank truck, rail car, etc.) Rail Tank

Mode of operation (choose from Table 2-16) submerged:dedjicated

normal

Annual volume of liguid loaded (gallons) 3,520,965.6

Temperature of liquid loaded (°F) 70

Weight percent HAP in the loaded material 100_

True vapor pressure of the HAP loaded (psia)
[Note: For mixtures, use the HAP partial
pr ssure])

Molecular weight of the HAP (lb/lb-mole)

Saturation factor (see Table 2-16)

HAP high-risk weighting factor

Control

Control device
HAP control efficiency (%)

Calculation?®
Uncontrolled Loading Loss E; = (5.65E-06) S P M G
T + 460

Uncontrolled Loading Loss E, =

(5.653-86)(Q,g}(z.gz)(1;3,51§)(g:zgggg.gx
(70) + 460

6.07 Mg/yr

HAP Emissions (Eg,p) = E; (1 --eff/100)
= 6.07 (1 - 0/100)

6.07 Mg/yr

SL 026067




Source: Shipping and loagding _

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (continued)

Weighted HAP Emissions = Eg,, Fur
= (6.07) (1)

6.07 Mg/yr

8Calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42.

F-42




Source: __ Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1.2-Dichlorcethane Date: April 1992

Year: 1987 Calculator: Seifert

Loading Operation: Barges

Loading Parameters

Cargo carrier (tank truck, rail car, etc.)

Mode of operation (choose from Table 2-16) submerged

Annual volume of liquid loaded (gallons) 12,219,254 =

Temperature of liquid loaded (°F) 70

Weight percent HAP in the loaded material 100

True vapor pressure of the HAP loaded (psia)
[(Note: For mixtures, use the HAP partial
pressure]

Mol cular weight of the HAP (lb/lb-mole)

Saturation factor (see Table 2-16)

HAP high-risk weighting factor

c
Control device
HAP control efficiency (%)

Calculation®
Uncontrolled Loading Loss E; = (5.65E-06) S P M G
T + 460

Uncontrolled Loading Loss E; = (5.65E~06) (0.5)(1.32)(99) (12,219,254)
(70) + 460

8.5 Mg/yr

HAP Emissions (Eyp) = Ey (1 - eff/100)
8.5 (1 - 0/100)

8.5 Mg/yr




Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

ati ontinued

Weighted HAP Emissions Eunp Fur
(8.5) (1)

=

8.5 Mg/yr

4Calculation worksheet and procedure from "Procedures for Establishing
Bas Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42. :
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Source: __Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Tetrachloroethylene Date:

Year: 1987 Calculator:

Loading Operation: Barges

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) Barge
Mode of operation (choose from Table 2-16) submerged
Annual volume of liquid loaded (gallons) 2.125,293
Temperature of liquid loaded (°F) 70
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 0.2
[Note: For mixtures, use the HAP partial
pressure)
Molecular weight of the HAP (1lb/1lb-mole) ___165.85
Saturation factor (see Table 2-16) 0.5
HAP high-risk weighting factor

Control device
HAP control efficiency (%)

Calculation®
Uncontrolled Loading Loss E; = (5.65E~06) S P M G
T + 460

Uncontrolled Loading Loss E; = (5.65E-06) (0.5) (0.27) (165.85) (2125293)

(70) + 460

0.51 Mg/yr

HAP Emissions (Ey,p) = Ey (1 - ef£/100)
0.51 (1 - 0/100)

0.51 Mg/yr
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Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (continued)
Weighted HAP Emissions = Eg,p Fur
= (0.51) (1)
0.51 Mg/yr

4Calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-~42.

26072 F-46




Sourc : __Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Trichloroethylene Date: April 1992

Year: 1987 Calculator: . Sejfert

Loading Operation: Barges

ad ar te ;
Cargo carrier (tank truck, rail car, etc.) Barge _
Mode of operation (choose from Table 2-16) submerged
Annual volume of liquid loaded (gallons) 583,519 = G
Temperature of liquid loaded (°F) 70 =T
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 1.45 =P

[Note: For mixtures, use the HAP partial

pressure]
Molecular weight of the HAP (1lb/lb-mole) 131.4 =M
Saturation factor (see Table 2-16) 0.5 = 8
HAP high-risk weighting factor 1 = Fur
Control
Control device _None_
HAP control efficiency (%) - 0.0 = eff
c ulati
Uncontrolled Loading Loss E; = (5.65E-06) S P M G

T + 460
Uncontrolled Loading Loss E; = (5.65E-06) (0.5)(1.45)(131.4) (583519)
(70) + 460

0.59 Mg/yr

HAP Emissions (Eyap)

Ey (1 - ef£/100)
= 0.59 (1 - 0/100)

0.59 Mg/yr




Source: Shippindg and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

1at] continued;

Weighted HAP Emissions Egap Fur
(0.59) (1)

0.59 Mg/yr

®Calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This . procedure is
consistent with AP-42.
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hippi ) Loadi

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: 1,1,1-Trichloroethane Date: April 1992

Year: 1987 Calculator: D. Seifert

Loading Operation: Barges

Loading Parameters

Cargo carrier (tank truck, rail car, etc.) Bargesg

Mode of operation (choose from Table 2~16) b a;: loadi

Annual volume of liquid loaded (gallons) 2.897,367.7

Temperature of ligquid loaded (°F) 70

Weight percent HAP in the loaded material 100

True vapor pressure of the HAP loaded (psia) 2.02
(Note: For mixtures, use the HAP partial
pressure])

Molecular weight of the HAP (1lb/lb-mole)

Saturation factor (see Table 2-16) 0.5

HAP high-risk weighting factor 1l

Control
Control device - None _
HAP control efficiency (%) 0.0

c ion*
Uncontrolled Loading Loss Ey; = (5.65E-06) S P M G
T + 460
Uncontrolled Loading Loss Ey; =

(5.65E-06) (0.5) (2.02) (133.415) (2897367.7)

(70) + 460

4.16 Mg/yr

HAP Emissions (Eg,p) = Ey (1 - ef£/100)
= 4,16 (1 - 0/100)

4.16 Mg/yr
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Source: gShipping and Loadindg

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Jculat] cont inued;

Weighted HAP Emissions Eunp
(4.16)

Fur
(1)

4.16 Mg/yr

ACalculation worksheet and procedure from "Procedures for Establishing
Bas Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42,
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Source: __Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: -Dic Date: __ April 1992

Year: 1987 Calculator: Seife

Loading Operation: Ships

Loading Parameters
Cargo carrier (tank truck, rail car, etc.)
Mode of operation (choose from Table 2-16)
Annual volume of liquid loaded (gallons) 1.777,.361
Temperature of liquid loaded (°F) 70
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 1.32
[Note: For mixtures, use the HAP partial
pressure)
Mol cular weight of the HAP (lb/lb-mole) 99
Saturation factor (see Table 2-16) 0.2
HAP high-risk weighting factor 1

control ]
Control device None_
HAP control efficiency (%)

Calculatjon®
Uncontrolled Loading Loss E; = (5.65E-06) S_ P M G
T + 460

Uncontrolled Loading Loss Ey = (5.65E~06) (0.2) (1.32) (99) (1777361)

(70) + 460

0.50 Mg/yr

HAP Emissions (Ey,p) = Ey (1 - ef£/100)
= 0.50 (1 - 0/100)

0.50 Mg/yr




Source: Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (contjnued)

Weighted HAP Emissions = Eg,
= (0.50)

Far
(1)

0.50 Mg/yr

ACalculation worksheet and procedure from “Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This procedure is
consistent with AP-42, ‘
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Source: __ Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Tetrachloroethylene Date: _ _April 1992 _
Year: 1987 Calculator: D. Sejfert

lLoading Operation: Ships

Cargo carrier (tank truck, rail car, etc.) Ship
Mode of operation (choose from Table 2-16) submerged
Annual volume of liquid loaded (gallons) 1,994,353
Temperature of liquid loaded (°F) 70
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) 0,27

[Note: For mixtures, use the HAP partial

pressure) ,
Molecular weight of the HAP (lb/lb-mole) _165,85
Saturation factor (see Table 2-16)
HAP high-risk weighting factor

Control device
HAP control efficiency (%)

Calculation
Uncontrolled Loading Loss E; = (5.65E-06) S P M G
T + 460

Uncontrolled Loading Loss E; = (5.65E-06) (0.2) (0.27)(165.85) (1994353)

(70) + 460

0.19 Mg/yr

HAP Emissions (Ey,p) E; (1 - e££/100)
0.19 (1 - 0/100)

0.19 Mg/yr




Shipping and Loading

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (coptinued)

Weighted HAP Emissions

= Eypp Fur
= (0. 19) (1)

0.19 Mg/yr

2calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reductlon HAP Emissions." This procedure is
consistent with AP-42.
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. hippi 1 Loadj

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: Trichloroethylene _ Date: _ _April 1992

Y ar: 1987 Calculator: D. Sejifert

Loading Operation: Ships

Cargo carrier (tank truck, rail car, etc.) Shipg
Mod of operation (choose from Table 2-16) submerdged
Annual volume of liquid loaded (gallons) 1,328,619
Temperature of liquid loaded (°F) 70
W ight percent HAP in the loaded material 100
Tru vapor pressure of the HAP loaded (psia) 1.45
[Note: For mixtures, use the HAP partial
pressure]
Molecular weight of the HAP (lb/lb-mole) _131.4
Saturation factor (see Table 2-16)
HAP high-~risk weighting factor

Control device
HAP control efficiency (%)

a
Uncontrolled Loading Loss Ey; = (5.65E-06) S_ P M G
T + 460

Uncontrolled Loading Loss E,; = (5.65E-06) (0.2)(1.45)(131.4)(1328619)

(70) + 460

0.54 Mg/yr

HAP Emissions (Ey,p) = Ey (1 - ef£/100)
= 0.54 (1 - 0/100)

0.54 Mg/yr

SL 026081




Source: Shipping and Loading _

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

c jo jnue

Weighted HAP Emissions E

HAP Fur
(0.54) (1)

0.54 Mg/yr

3Calculation worksheet and procedure from “Procedures for Establishing

Bas Year and Post-reduction HAP Emissions." This procedur is
consistent with AP-42.
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Source: __Shipping and Loading

o CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS

HAP: =T roet Date: __ April 1992

Year: 1987 Calculator: D. Sejfert

Loading Operation: Ships

Loading Parameters
Cargo carrier (tank truck, rail car, etc.) ship
Mode of operation (choose from Table 2-16) submerged; loading

Annual volume of liquid loaded (gallons) 6,297,957.2 =G
Temperature of liquid loaded (°F) 70 =T
Weight percent HAP in the loaded material 100
True vapor pressure of the HAP loaded (psia) _2.02 =P

(Note: For mixtures, use the HAP partial

pressure]
Molecular weight of the HAP (1lb/lb-mole) 133.415 = M
Saturation factor (see Table 2-16) 0.2 =S
HAP high-risk weighting factor 1 = Fyur
Control
Control device - None_
HAP control efficiency (%) 0.0 = eff

ulation® :
Uncontrolled Loading Loss E; = (5.65E-06) S P M G
T + 460

Uncontrolled Loading Loss Ey =
(5.65E~06) 6297957.

(70) + 460

=1 3.62 Mg/yr

HAP Emissions (Ey,p) = Ey, (1 - ef£/100)
3.62 (1 - 0/100)

3.62 Mg/yr

F~57




Source: Shippi a di

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM LOADING OPERATIONS (CONCLUDED)

Calculation (continyed)

Weighted HAP Emissions = Eupp
= (3.62)

F
&3]

3.62 Mg/yr

2calculation worksheet and procedure from "Procedures for Establishing
Base Year and Post-reduction HAP Emissions." This. procedure is
consistent with AP-42.




APPENDIX G
TRI-ETHANES Il PROCESS UNIT (TE-H)
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APPENDIX G

TRI-ETHANE® Il PROCESS UNIT (TE-ll)

G.1 Process Description
Tri-Ethane® production invoives the following:

Vinyi chloride Section (VC);
1,1-Dichloroethane Section (DCE);
Methy! chioroform Section (MC); and
Oxyhydrochiorination EDC Unit.

Methyi chloroform (MC) is manufactured In the Tri-Ethane® Il (TE-ll) Unit in three reaction steps.
The process begins by cracking ethylene dichloride (EDC) to vinyl chioride (VC) and hydrogen
chioride (HCI). VC and HCI are then recombined to form 1,1-dichloroethane (DCE) which in turn
is chiorinated as the final step to form MC and HCI. The TE-Il Unit also includes an OHC-EDC
section (OHC-II) which converts by-product HCI and ethylene into EDC. Figure G-1 outlines the
major production steps that occur in the Tri-Ethane® unit.

VC Section

In the VC section, vinyl chloride and HCI are produced as co-products by thermally cracking 1,2-
EDC at high temperatures in a direct fired natural draft furnace. The chemical reaction occurs
as follows:

Ethylene Dichloride —# Vinyl Chloride +  Hydrogen Chloride
Heat
(C,H,CL) (CH,Cl) (HC)

Figure G-2 shows the major equipment used in VC section. VC is used as a raw material in the
1,1-DCE section, and is transferred to VCM-II for further processing into VCM product.

5510RA018.01A Final 05/27 /92
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Figure G-1: Tri-Ethane® Il Process Schematic
See Volume Il - Confidential
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Figure G-2: TE-Il VCM Section
See Volume Il - Confidential
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LCE Section

This process uses VC and HC! from the VC section to form 1,1-dichloroethane (DCE). The
reaction is catalyzed in a liquid bed reactor. The general chemical reaction for DCE is:

Vinyl Chloride + Hydrogen - 1,1-Dichloroethane
Chiloride
Catalyst
(C.H,C) HC) (C.H,CL)

Figure G-3 shows the major equipment and location of air emissions from the TE-Il DCE section.
Methyi Chioroform (MC) Section
The final chemical reaction step in methyl chloroform production is:

1,1-Dichloroethane + Chlorine ———p= Methylchloroform + Hydrogen Chloride
(C.H,CL) (©,) (C,H,Cly) (HSY

Figure G-4 shows the major equipment used in the production of MC products from the TE-Il
unit.

Liquid chiorine from Plant A is vaporized and fed to the MC reactor along with liquid DCE. HCI
vapor exits the top of the reactor and flows to an absorber system for removal of contaminating
organics. This purified HCl is sent to the high pressure HCI system for use in the OHC section.

MC, by-products, and unreacted DCE are drawn off the reactor and fed to the DCE Recycle Still.
This column separates DCE from the remainder of the mixture. DCE is recycled back to the
reactor while MC and other organics are fed to the Product Still. This still separates MC from
the heavier by-products. The heavy material is cooled and stored prior to being transferred to
the VDCM and Per/Tri units. Pure MC is neutralized to remove HC| and then moved to
stabilizing tanks where chemicals are added to make the desired grade of Tri-Ethane® solvent.
From here the finished product is pumped to Day Tanks, or Shipping Tanks to await shipment
by drum, truck, railcar, barge or ship.

5510R016.01A G4 Final 05/27/82
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Figure G-3: TE-Il 1,1-Dichloroethane Section (DCE)
See Volume Il - Confidential
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Figure G-4: TE-lIl Methyl Chloroform (MC) Section
See Volume Il - Confidential
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lorination

EDC is produced in a vapor phase reaction of HCI and Ethylene in the presence of a catalyst.
This process is known as oxyhydrochlorination. The chemical reaction is as follows:

Ethylene + 2HCI + %0, —————» EDC + H,0O
Catalyst
(C.HJ) (CHCL)

Figure G-5 shows a flow diagram of the OHC-EDC production process.

The OHC-EDC section of TE-ll is an independent process capable of running while TE-Il is down.
Likewise TE-ll can operate without OHC-ll because EDC can be obtained from other units (EDC,
VCM-ll). HCI generated by the MC section is discharged into the HCI distribution system. Figure
G-6 outlines the major steps and equipment used in OHC-EDC production.

in the OHC-EDC section, EDC is made by the oxyhydrochlorination process. Oxygen, hydrogen
chloride, and ethylene are fed to a fluid bed reactor and form EDC and water. A small purge
from the condenser is removed and incinerated to eliminate impurities. Following condensation,
the EDC and water are phase separatsd. The EDC is chemically purified, dried and furth r
processed in a lights still. This still removes light impurities, which are sent to the Per/Tri Unit.
EDC is drawn from the bottom of the lights still and stored.

Use of OHC-EDC is limited to intemal usage since the EDC is not pure enough for shipment.
G.2 1987 Base-Year Emissions
Table G-1 shows the total base-year emissions for the TE-ll process unit. The total unweighted

HAP emissions were 46.266 Mg/yr. Emissions from storage tank EIQ 353 required using
weighting factors. The total base-year weighted HAP emissions for the TE-Il unit were 48.187

Mg/yr.

oL 026092
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Figure G-5: OHC-Il Process Schematic
See Volume Il - Confidential
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Figure G-6: TE-Il OHC Section (EDC Production)
See Volume Il - Confidential
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TABLE G—-1

1987 BASE YEAR EMISSIONS
TRIETHANE PROCESS UNIT (TE-Ii)

BASE YEAR

DESCRIPTION ' CONTROL DEVICE HAP EMISSIONS
% UNWEIGHTED| WEIGHTED
YEE CONTROLZ MG/YR MGHYR |
Scrubber 5.00 3.004 3.004
Scrubber 5.00 3.935 3.935
Subtotal Process Vents 6.939 6.939
Ref. Cond 88.10 6.045 6.045
Ref. Cond. 88.00 4.065 4065
None 0.00 0.298 0.298
None 0.00 0.759 0.759
None 0.00 0.759 0.759
None 0.00 3.042 3.042
0.00 3.038 3.038
None 0.00 0913 0913
None 0.00 1.941 1.941
None 0.00 2.082 2.082
Ref. Cond. 84.00 7.113 7.113
Ref. Cond. 88.40 4748 4748
None 0.00 2610 2610
Scrubber 5.00 1.529 3.450
None 0.00 0.097 0.097
None 0.00 0.288 0.288
Subtotal Tank Vents 89.3273 41.2483

$60920 IS

MC/DCE Startup Scrubber
No.2 OHC Startup Scrubber

00

DCE Tank Vents
EDC Crude and Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Dock Storage
TE Shipping Tank
TCE/Tetra Tank
No.1 BLM Storage Tank
TBL/MC Tank

o A o o o o o o = =~

Total Base Year Emissions 46.266! ~  48.187

* Control efficiencies for scrubbers represent sfficiencies for hydroombons,
these scrubbers have 99% efficiency for HCI.

FILE: TEBASE




G-3 Emissions Reduction Strategy

Table G-2 shows the control strategy for the TE-Il unit that will be implemented to help achieve
a plantwide reduction in emissions for all SOCMI sources at the facility. The general control
strategy is as follows:

e Emissions from ten storage tanks, EIQ 316 through EIQ 323, EIQ 326, and E!Q 358 will
be incinerated.

With the inclusion of these controls, the total overall control level for the TE-Il unit is estimated
to be equal to or greater than 34.00% for unweighted HAPs and 32.64% for weighted HAPS.

G-4 Post-Reduction Emissions

Table G-3 shows the total unweighted and weighted HAP emissions for the TE-ll process unit.
The total post-reduction unweighted emissions of 30.5 Mg/yr represent a 15.7 Mg/yr decrease
(34.00% reduction) in unweighted HAP base-year emissions. The total post-reduction weighted
emissions of 32.5 Mg/yr represent a 15.7 Mg/yr decrease (32.64% reduction) in weighted HAP
base-year emissions.

5510R018.01A Fina) 05/27/92
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TABLE G-2

EMISSIONS REDUCTIONS STRATEGY AND POST REDUCTION EMISSIONS
TRIETHANE PROCESS UNIT (TE-1I)

POST REDUCTION

DESCRIPTION . ’ , HAP EMISSIONS
ADDITIONAL 1994 | UNWEIGHTED! WEIGHTED
~CONTROL % CONTROL* MG/YR MG/YR ‘
None 5.00 3.004 3.004
None 5.00 3.935 3935
Subtotal Process Vents 6.939 6.939
None 88.10 6.045 6.045
None 88.00 4.065 4.065
Incinerator 99.99 0.000 0.000
Incinerator 99.99 0.000 0.000
Incinerator 99.99 0.000 0.000
incinerator 99,99 0.000 0.000
Incinerator $9.99 0.000 0.000
incinerator 99.99 0.000 0.000
Incinerator 0.000 0.000
Incinerator 0.000 0.000
None 7.113
None - X 4.748
Incinerator . 0.000
None . 1.529
None . 0.097
Incinerator . 0.000
Subtotal Tank Vents 235973

MC/DCE Startup Scrubber
No.2 OHC Startup Scrubber

° O}

DCE Tank Vents
EDC Crude and Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Process Storage
MC Dock Storage
TE Shipping Tank
TCE/Tetra Tank
No. 1 BLM Storage Tank
TBL/MC Tank

o | o ] f o o o - -

Total Post Reduction Emissions B! 80.536|

* Contol efficiencies for scrubbers represent sfficiencies for hydroomsbons,
thess saubbers have 99% efficlency for HCI.

FILE: TEPOST




TABLE G-3
n
r
o HAP EMISSIONS SUMMARY
P4 TRHETHANE PROCESS UNIT (TEHI)
3
Unweighted HAP Emissions Weighted HAP Emissions
Post Percent Post Percent
Type Base Year | Reduction | Reduction | Base Year | Reduction | Reduction
b) ' '
> {Units) {Mglyr) {(Mg/yr) {%) (Mglyr) {Mg/yn) {%)
P 6.939 6.939 0.00 6.939 6.939 0.00
T 39.327 23.597 40.00 41.248 25518 38.14
F |
Total 46.266 30.536 48.187 32.457
Total Percent
Reduction 34.00 32.64
{2)
P-Process Vents
T-Tank Vents
F - Fugitive Emissiona




APPENDIX G-A
TRI-ETHANES I| PROCESS UNIT

STORAGE TANK CALCULATIONS
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" Sourc : HON subunit(s) Tri~Ethane (TE-II)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE)

. HAP: 1,1-Digchloroethane (DCE) Date: 03/13/92
Year: 1987 Calculator: Jd, Greer
Tank Designation: EIQ 310, No. 1 DCE Storage Tank (60-1467)
Product: =Dic t e

a (o] istic
Inside diameter, (ft) 26 = D
Height, (ft) 36 = Hy
Capacity, (gal) = 7 D?h * 7.48 gal, 144,000 =V
4 ft

if not known

Roof color __ﬂh;LQA

Shell color —White

Vapor space height, (ft)® 18 = H

Ambient Condjtj

Average atmospheric pressure (psia) 14.7 = P,
(defaults 14.7 psia)

Average agbient diurnal temperature 18 = dT
(°F)

Average annual ambient temperature 70 = Tp
(°F)

Bulk Ligquid Characteristics

Stored liquid temperature (°F)€ 70 = Tg

Total throughput per year (gal) 8,339,470 = Ay

Number of turnovers per year® . _ 61.385 =N

Molecular weight of HAP (1lb/lb mole) 98,97 = M,

Mole percent of HAP 100 = %

Partial pressure of the HAP at liquid 3.670 =P
‘conditions (psia)

Adjustment Factors

Paint factor 1.0 = Fp

Small diameter tank factor® 0.9924 = C

Turnover factorf 0.655_ = Ky

Product factor9 _1.0 = K¢

SL 026100
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Source: HON subunit(s) E-I

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

Basgeline Control

Control device i a
HAP control efficiency (%)

calculatjons”
Breathing Loss (Mg/yr) =

68 ]
?EE??]E;F (Dvm%ijudn&mua“cMKa

Ly = 1.02E-05 (MV)[

- 1.02E-05 (38 97)[___3-_6!_..]"‘”(26)'-“(1 8)°5'(18)°(1)(0.9524)(1.0)
. 147 - 367 ) )

2.46 Mg/yr

Working Loss (Mg/yr)
= Ly = 1.09E~08 M, PVNK.K,
= 1.09E-08(98.97)(3.67) (144,000) (61.385) (0.655) (1)

22.94 Mg/yr

Total Loss (Mg/yr) =

Ty, = Lg + Ly = (2.46) + (22.94)

25.40 Mg/yr

If a control device is
employed,

HAP Emissions (EHAP) = Total Loss (1 - eff/100)
= 25.4 (1 - 88.1/100)

3.02 Mg/yr

SL 026101




Source: HON subunit (s) TE-I1

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM FIXED ROOF STORAGE TANKS (SAMPLE) (CONTINUED)

Calculatiopn (Contjinued)

Weighted HAP Emissions® = Eg,; Fur
(3.02) (1)

3.02 Mg/yr

AIf vapor space height is unknown for shell, assume H equals one half
tank height. If tank has a cone roof, adjust vapor space height by
adding 1/3 of height of cone.

b1 average ambient diurnal temperature change is unknown, assume
20°F.

°stored liquid temperature may be approximated from average annual
ambient temperature.

dy = AN where N = number of turnovers per year
\Y AN = total throughput per year (gal)
V = tank capacity (gal)

®For Dz 30ft, C=1; For 6 s D < 30 ft, C = 0.0771D-0.0013D2-0.1334.

fFor turnovers > 36, Ky = (180 + N)/(6 * N)
where Ky = turnover factor (dimensionless)
N = number of turnovers per year
For turnovers < 36, Ky = 1

9Kc = 1.0 for volatile organic liquids

hExpression for computing HAP emissions are from "Procedures for
Establishing Base Year and Post-Reduction HAP Emissions." The
calculation procedure is consistent with AP-42.

iFor emissions of other HAPs from this EIQ, see summary of calculated
emissions from fixed roof storage tanks.

SL 026102




PPG 05/20/92

SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE TRIETHANE-!I PROCESS UNIT (TE-N)

€019¢20 1S

H Ts
D Vapor  Stored N My P Fp
Inside v Space Liguid Numberof Moleculr Pertial Paint
Diameter Coapacity Height Temp. Turnovers Weight Pressure Factor
() {pa.) ()} {oF) peYea {b/b mole) (psia)

26.00 144000 18.00 €1.39 98970 3670 1.00
26.00 144000 18.00 81.39 88870 2670 100
24.00 101500 15.00 ! 140.18 98870 1330 100
24.00 101500 15.00 X 140.18 989870 1330 100
24.00 101500 15.00 X 128.58 98970 1330 100
2400 101500 15.00 : 128.56 98970 1330 1.00
12.00 13500 7.00 X 1.00 72100 0003 1.30
1200 13500 7.00 X t.00 133.420 2007 1.30
12.00 13500 7.00 J 1.00 89.090 0002 1.30
14.00 18000 12.00 . 478 133420 2009 1.30
14.00 18000 12.00 478 89090 0002 130
14.00 18000 12.00 . 476 133420 2009 1.30
14.00 18000 12.00 ; 478 89.080 0002 1.30
18.00 42000 10.00 2075 72100 0028 1.00
18.00 42000 10.00 X 20.75 90.100 0.157 100
18.00 42000 10.00 X 20.75 130420 1899 1.00
18.00 42000 10.00 X 20.75 89090 0000 1.00
18.00 42000 10.00 ; 20.75 74120 0013 10O
18.00 42000 10.00 . 2075 72100 0026 100
18.00 42000 10.00 ; 20.75 80.100 0.457 100
18.00 42000 10.00 X 2075 133.420 1899 1.00
18.00 42000 10.00 . 20.75 83.090 0001 1.00
18.00 42000 10.00 : 20.75 74120 0013 1.00
18.00 42000 10.00 X 2.56 72100 0015 100
18.00 42000 10.00 2.56 90.000 0022 1.00
18.00 42000 10.00 : 256 74080 0037 1.00
18.00 42000 10.00 256 133420 1806 100
18.00 42000 10.00 256 61040 0018 100
18.00 42000 10.00 2.56 89.090 0001 1.00
18.00 42000 10.00 2.56 74120 0009 1.00
18.00 42000 10.00 2.56 92130 0005 t.00
18.00 42000 10.00 X 11.56 72100 1.00
18.00 42000 10.00 11.56 90.000 1.00
18.00 42000 10.00 X 11.58 74.080 1.00

EIQ Tank Tank
NO. iD Description

310 60-1467 No. 1 DCE Storage Tank
310 60-1468 No. 2 DCE Storage Tank
315 60-1482 No. t OHC Product Tank
315 601483 No. 2 OHC Product Tank
315 60-1484 N .1 OHC Crude Storage Tank
315 60-1485 No. 2 OHC Crude Storage Tank
316 60-0396 Spec. Tank No. 12

316 6003968 Spec.Tank No. 12

316 60-0398 Spec.Tark No. 12

317 600539 Spec.Tank No. 6

317 600539 Spec.Tark No. &

318 600540 Spec.Tank No.7

318 600540 Spec.Tank No.7

319 601028 Spec.Tark No. 8

319 60-1028 Spec.Tank No. 8

319 601028 Spec.Tark No. 8

319 50-1028 Spec. Tank No. 8

319 60-1028 Spec.Tank No. 8

320 60-1029 Spec.Tank No. 9

320 60-1029 Spec.Tark bo.9

320 60-1029 Spec.Tank No.9

320 60-1029 Spec.Tank No.9

320 601029 Spec.Tank No.9

321 601030 Spec. Tank No. t0

321 601030 Spec. Tank No. 10

321 60-1030 Spec. Tank No. 10

321 601030 Spec.Tank No. 10

321 601030 Spec. Tark No. 10

321 601030 Spec. Tank No. 10

321 60-1030 Spec.Tank No. 10

321 60-1030 Spec. Tank No. 10

322 601031 Spec. Tank No. 11

322 60-1031 Spec. Tank No. 11

322 60-1031 Spec.Tank No. 1

Tank
Coakr
White
White
White
White
White
White
Beige
Beige
Beige
Beige
Beige
Beige
Beige
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White

* = NON HAP, Emission is not included as a HAP emission.




PPG 05/20/92

SUMMARY OF CALCULATED EMISSIONS FROM FIXED -ROOF STORAGE TANKS
ASSOCIATED WITH THE TRIETHANE-Il PROCESS UNIT (TE-Il)

LB Lw LT 1987 1987
Tank Tank Breathing Working Totat Conwol Contvol  Unweighted Weighted
D Desaiption Loss " Loss Loss Device Efficlency HAP Emissions HAP Emiasions
(Mg /yr) (Mg fyr) {(Mg/w) (%) (Mg /yr) (Mg/yr)

60-1467 No. t DCE Storage Tank 2.46M4 229302 25.39945 RVA 88.10 3.02254 3.02254
60-1488 No. 2 DCE Sworage Tank . 22.93602 25.39945 RVR 88.10 3.02254 3.02254
60-1482 No. 1 OHC Product Tank . 777118 8.610t1 RVA 88.00 1.03321 1.03321
601483  No. 2 CHC Product Tank . 7.77118 861011 RVA 88.00 1.03321 1.0332¢
60-1484 No. 1 OHC Crude Storage Tank 4 7.48961 8.32854 RVR 88.00 0.99542 0.99942
60-1485 No. 2 OHC Crude Storage Tank . 7.48961 8.32854 RVA 88.00 0.99942 0.99942
600398  Spec. Tank No. 12 X 0.00003 0.00160 None 0.00 0.00160 0.00160
600396  Spec. Tank No. 12 . 0.03540 0.20650 None 0.00 0.29650 0.29650
60-0306  Spec. Tank No. 12 A 0.00002 0.00118  None 0.00 0.00118 0.00118
600539  Spec. Tank No. & . 0.25140 0.75701 None 0.00 0.75701 0.75701
600539 Spec. TankNo. 8 . 0.00013 0.00242 None 0.00 0.00242 0.00242
60-0540  Spec. Tank No. 7 . 0.25140 0.75701 0.00 0.75701 0.7570t
60-0540 Spec. TankNo.7 J 0.00013 0.00 0.00242 0.00242
60-1028 Spec. Tark No. 8 . 0.01776 4 0.00 0.03454 0.03454
60-1028 Spec. Tank No. 8 . 0.00000 .000 0.00 0.00000 0.00000
60-1028 Spec.TankNo. 8 : 2.40879 4 0.00 3.03808 3.03808
60-1028 Spec. Tank No. 8 ) . 0.00124 X 0.00 0.00418 0.00418
60-1028 Spec. TankNo. 8 z 0.00000 L 0.00 0.00000 0.00000
320 60-1029 Spec. Tank No. 9 0.01678 0.01776 ) 0.00 0.03454 0.03454
320 601029 Spec.TankNo. 9@ 0.00000 0.00000 X 0.00 0.00000 0.00000
320 601029 Spec.Tank Nc. 9 063129 240879 / 0.00 3.03808 3.03808
320 60-1029 Spec. Tank No. 8 0.00000 0.00000 X 0.00 0.00000 0.00000
320 601029 Spec. TankNo. 9 0.00000 0.00000 £ 0.00 0.00000 0.00000
321 601030  Spec. Tank No. 10 0.01185 0.00128 0.01293 0.00 0.01293 0.01293
2 601030 Spec. Tank No. 10 0.00000 0.00000 0.00000 0.00 0.00000 0.00000
321 60-1030 Spec. Tank No. 10 0.00000 0.00000 0.00000 0.00 0.00000 0.00000
321 601030 Spec. Tank No. 10 0.60717 0.28289 0.89008 0.00 0.89006 0.89006
321 601030  Spec. Tank No. 10 0.01104 0.00128 0.01232 0.00 0.01232 0.01232
321 601030  Spec. Tank No. 10 0.00289 0.00015 0.00304 0.00 0.00304 0.00304
321 60-1030  Spec. Tank No. 10 0.00000 0.00000 0.00000 0.00 0.00000 0.00000
321 601030 Spec. Tank No. 10 0.00687 0.00050 0.00718 0.00 0.00718 0.00718
322 50-103t  Spec. TankNo. 11 0.01165 0.00579 0.01744 0.00 0.01744 0.01744
322 601031  Spec. Tank No. 1t 0.00000 0.60000 0.00000 0.00 0.00000 0.00000
322 60103t  Spec. Tank No. 11 0.00000 0.00000 0.00000 0.00 0.00000 0.00000

701920 'IS

* = NON HAPS, emission is notincluded as a HAF emission
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SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE TR! ETHANE-#i PROCESS UNIT (TE-11)

H Ts
D Vapor Stored N My P Fp
Inside V  Space Lquid MNumberof Molecular Partiad Paint
Diamelesr Capacity Height Temp. Tunovers  Weight  Pressure Factor
(&) (ga) (R} (oF) perYear (b/b mole) (psia)

1800 42000 10.00 . 1156 133420 1.806
1800 42000 1000 . 1156 61040 0018
1800 42000 10.00 . 11.56 89030  0.001
1800 42000 10.00 : 11.56 74420 0009
18.00 42000 10.00 ! 11.56 92.130  0.005
1800 42000 10.00 . 11.56 133420 2009
1800 42000 : 11.56 89.090  0.002
13.00 ! : 0.74 88.100  0.373
13.00 00 : 0.74 74120  0.062
13.00 : ] 0.49 88100 0373
13.00 : : 0.48 74120  0.062

c01920 15

Tank
iD Description

601031 Spec. Tank No. 11

60-1031 Spec. Tank No. 11

80-1031 Spec. Tark No. 11

60-1031 Spec. Tank No. 11

60-1031 Spec. Tank No. 11

80-1168 Spec. Tank No. 12

60-1168 Spec. Tank No. 12

60-1470 No. 1 DOL/SBL Tank A

60-1470 No. 1 DOL/SBL Tank 32.15

60-1471 No. 2 DOL/SBL Tark 67.85

60-1471 No. 2 DOL/SBL Tank 32.15 '

60-1472 No. 2 BLM Strage Tank Butylens Ox  100.00 13.00 . . 157 72920 2708

60-1473 DOL/DOX SBL Tark 54.32 16.00 ! ! 10.80 74080  0.735

60-1473 DOL/DOX SBL Tank 4568 Deige 18.00 ) ) 10.80 88.100  0.25t

601475 S-4 Tark 1.75 AquaGreen  24.00 ) 28.51 74080 0024

60-1475 S-4 Tank 1.47 Aque Green  24.00 ' ! 29.51 88.100  0.008

60-1475 S-4 Tark 93.45 Aqua Green 24.00 ! \ 2851 133420  1.889

60-1475 S-4 Tank 1.08 Aqua Green  24.00 . ' 28.51 61.040  0.008

601475 S4 Tark : 0.5t Aqua Green : . 2651 89.090  0.001

601475 S-4 Tank 1.75 Aqua Green  24. . s 28.51 74120 0003

601476 S-3 Tark 1.75 Aqua Green 24 ! 2851 74.080  0.024
324 60-1476 S8 Tark 1.47 AquaGreen  24. ; 28.51 66.100  0.008
324 601476 S-3Tank 93.45 AquaGreen 24 ] 28.51 133420  1.889
324 60-1476 S0 Tank 1.06 Aqua Green 24, J ' 28.51 61.040  0.006
324 60-1476 53 Tank 0.51 Aque Green - ! 2851 89.090  0.001
324 60-1476 S-3Tank 1.75 Aqua Green  24. 28.59 74120  0.003
324 60-1477 52 Tank 1.75 Aqua Green . 28.51 74080  0.024
324 601477 S-2Tark 1.47 Aque Green J 28.51 88.100  0.008
324 60-1477 S-2Tark 93.45 Aqua Green . . 28.51 133420  1.889
324 60-1477 S2Tark 1.06 Aqua Green 24. : 28.51 61.040 0.008
324 601477 S-2Tenk 0.51 Aqua Green 28.51 83.090  0.001
324 60-1477 S-2 Tank 1.75 Aqua Green 28.51 74120  0.003
324 60-1478 No. 3 Day Tank 9947  White 319 133420 2010
324 60-1478 No. 3 Day Tank 053  White 3.19 §9.090  0.001

Frffeeiaey 3

* = NON HAP, Emission is not included as a HAP smission.
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SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
ASSOCIATED WITH THE TRIETHANE-II PROCESS UNIT (TE-Il)

L8 Lw LT 1987 1987
EQ  Tank Tank Breathing Warking Totat Contol Contol  Unweighted Weighted
NO. D Desaription HAP Loss Loss Loss Device Efficiency HAP Emissions HAP Emissions
(Mg iy) (Mg /yr) {(Mg/y) (%) (Mg /yr) (Mg /yr)

322 60103t  Spec. Tank No. {1 MC 0.60717 1.27529 188246  None 0.00 1.88246 1.88246
322 601081  Spec. TankNo. 1t NRE 0.01104 0.00579 001683  None 0.00 0.01683 0.01683
322 601031  Spec. Tank No. 1 NTE 0.00289 0.00068 000357  None 0.00 0.00357 0.00357
322 60-1031  Spec. Tank No. 11 TBL* 0.00000 0.00000 0.00000 None 0.00 0.00000 0.00000
322 601031  Spec. Tank No. 11 TLE 0.00667 0.00228 000895  None 0.00 0.00895 0.00895
323 601168 Spec. Tank No. 12 MC 0.65968 1.41863 207849  None 0.00 2.07849 2.076849
323 601168  Spec. Tank No. 12 NTE 0.00299 0.00071 0.00370  None 0.00 0.00370 0.00370
324 601470 No. 1 DOL/SBL Tank pox 0.06983 0.00501 007484 AVA 84.00 0.01197 0.01197
324 601470 No. t DOL/SBL Tank SBL* 0.00000 0.00000 000000 RVR 84.00 0.00000 0.00000
324 60-1471  No.2DOL/SBL Tank pox 0.06983 0.00334 007317 RVR 84.00 001171 0.01171
324 601471  No. 2 DOL/SBL Tank SBL* 0.00000 0.00000 000000 RVR 84.00 0.00000 0.00000
324 601472  No. 2 BLM Storage Tank Butylene Oxide 0.24827 0.05964 030791 RVA  84.00 0.04927 0.04927
324 601473 DOL/DOX SBL Tank poL* 0.00000 0.00000 000000 RVR 84.00 0.00000 0.00000
324 601473 DOLDOX SBL Tank DOX 0.08981 0.07451 016432 RVA 84.00 0.02629 0.02629
324 801475 S4 Tark poL* 0.00000 0.00000 000000 AVR 84.00 0.00000 0.00000
324 601475 S-4 Tank Dox 0.02039 0.02253 00509t RVR 84.00 0.00815 0.00815
324 60-1475 S-4 Tank MC 1.92105 7.94661 986768 AVA 84.00 1.57863 1.57883
324 601475 S4 Tank NRE 0.01351 0.0110% 002653 RVA 84.00 0.00424 0.00424
324 601475 S-4 Tank NTE 0.00819 0.00360 001179 RVR 84.00 0.00189 0.00189
324 601475 5S4 Tank sBL* 0.00000 0.00000 000000 AVR 84.00 0.00000 0.00000
324 601476 S3 Tark poL* 0.00000 0.00000 000000 RVR 84.00 0.00000 0.00000
324 601476 S-3 Tank poX 0.02639 0.02253 005081 RVR 84.00 0.00815 0.0085
324 60-1478 S-3 Tark MC 1.92105 7.94661 9.86766 RVR 84.00 1.57883 1.57883
324 601476 S-3 Tank NRE 0.01551 0.01101 002653 AVR 84.00 0.00424 0.00424
324 60-1478 S-3 Tank NTE 0.00819 0.00360 001179 RVR 84.00 0.00189 0.00189
324 601476 S-3 Tank seL* 0.00000 0.00000 000000 AVA 84.00 0.00000 0.00000
324 601477 S-2 Tank poL* 0.00000 0.00000 000000 RVR 84.00 0.00000 0.00000
324 60-1477 S2Tank pox 0.02533 0.02253 004786 RVA 84.00 0.00766 0.00766
324 601477 S2Tank MC 1.71441 7.94661 9.66102 RVR 84.00 1.54576 1.54576
324 601477 S-2 Tank NRE 0.01384 0.01101 002488 RVR 84.00 0.00396 0.00398
324 601477 S-2 Tank NTE 0.00731 0.00360 001001 AVR 84.00 0.00175 0.00175
324 601477 S2Tark SBL* 0.00000 0.00000 000000 RVR 84.00 0.00000 0.00000
324 60-1478  No. 3 Day Tank MC 1.55194 0.94647 249841 RVA 84.00 0.39975 0.39975
324 601478  No. 3 Day Tank NTE 0.00643 0.00042 000685 RVR 84.00 0.00110 0.00110

* = NON HAPS, emissionis not included as a HAP emission
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= SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
S ASSOCIATED WITH THE TRI ETHANE -1l PROCESS UNIT (TE-II)
o
5 H  Ts
~ D Vapor  Stored N Mv P Fp c
EIQ  Tank Tank Mcle Tank insicle v Space Liqud Number of Moleculr Partial Paint  Small KN
NO. D Description HAP Peccent Color  Diameter Capacity Height Temp. Tunovers  Weight  Pressure Factor Diameter Tusnover
{n) {gal.) (i) (oF) perYear (b/b mole) {psia} Fecter  Factor
324 601479 No. 2 Day Tank MC 99.47 White 24.00 101500 15.00 70.00 3.19 133.420 2010 100 009682 1.00
324 60-1479 No. 2 Day Tank NTE 053 Whie 24.00 101500 15.00 70.00 3.19 89.090 0.00¢ 100 0.9682 1.00
324 601480 No. t Day Tank MC 99.47 Whits 24.00 101500 15.00 70.00 3.19 133420 2010 100 09682 1.00
324 601480 No. 1 Day Tank NTE 053 Whie 24.00 101500 15.00 70.00 9 89.030 0001 100 09682 1.00
324 601481 S Tank DOL* 1.75 Aqua Green 18.00 46660 12.00 70.00 62.01 74080 0024 130 08332 0.65
324 601481 S Tark DOX 1.47 Aqua Green 18.00 46660 12.00 70.00 82.01 88.100 0008 130 08332 0.85
324 60-1481 S Tank MC 83.45 Aqua Green 18.00 45660 12.00 70.00 62.01 133.420 1889 130 08332 0.65
324 60-1481 S-t Tark NRE 1.08 Aqua Green 18.00 46660 12.00 70.00 62.0t 61040 0006 130 08332 065
324 601481 S Tark NTE 0.51 Aqua Green 1800 46660 12.00 70.00 82.01 89.03C 0.001 1.30 0.8332 065
324 60-1481 S Teark SBL* 1.75 Aqua Green 18.00 46660 12.00 70.00 62.01 74420 0.003 1.30 08332 0.85
) 324 60-1896 No. 4 NRE Tank MC 31.39 Beige 21.00 62200 1200 70.00 143 133420 0634 130 09124 1.00
) 324 601896 No. 4 NRE Tank NRE 68.61 Beige 21.00 62200 1200 70.00 143 61.040 0369 130 09124 1.00
! 325 600413 No. 2 Triethane Dock Storage Tank ooL* 1.78 White 32.00 420000 24.00 70.00 71" 74080 0024 100 1.0000 1.00
325 600413 No. 2 Triethane Dock Skorage Tank DOX 1.47 White 32.00 420000 24.00 70.00 " 88.100 0008 100 1.0000 1.00
325 60-0413 No. 2 Triethans Dock Siorage Tank MC 83.18 White 32.00 420000 2400 70.00 7.1 133.420 1683 1.00 1.0000 1.00
325 600413 No. 2 Triethane Dock Storage Tank NRE 1.27 White 32.00 420000 24.00 70.00 1" 61.040 0.007 100 1.0000 1.00
325 60-0413 No. 2 Triethane Dock Siorage Tank NTE 058 Whie 3200 420000 2400 70.00 7.1 89090 0001 100 1.0000 1.00
325 600413 No. 2 Triethane Dock Siorage Tank SBL* .75 White 32.00 420000 2400 70.00 7.1 74120 0.003 100 1.0000 .00
325 600530 No. 1 Triethane Dock Storage Tank DoL* 1.75 White 32.00 420000 24.00 70.00 m 74080 0.024 100 1.0000 1.00
325 £0-0530 No. 1 Triethane Dock Siorage Tank DOX 147 White 32.00 420000 24.00 70.00 .1 88,100 0008 100 1.0000 1.00
325 600530 No. 1 Triethane Dock Storage Tank MC 83.18 White 32.00 420000 24.00 70.00 7.1 133.420 16883 100 10000 1.00
325 60-0530 No. 1 Triethane Dock Stworage Tank NRE 1.27 White 32.00 420000 24.00 70.00 7.1 61.040 0007 1.00 1.0000 1.00
325 600530 No. 1 Triethane Dock Siorage Tank NTE 058 Whiw 32.00 420000 24.00 70.00 T.11 895.090 0.001 1.00 1.0000 1.00
325 600530 No. 1 Triethare Dock Storage Tank seL* 175  Whie 32.00 420000 24.00 70.00 7.1 74.120 0003 100 1.0000 1.00
325 601465 No. 3 Triethane Dock Siorage Tank poL* ' 175  White 6000 1008000 24.00 70.00 296 74.080 0.024 100 1.0000 1.00
325 60-1465 No. 3 Triethane Dock Storage Tank DOX 1.47 White §0.00 1008000 24.00 70.00 2.96 88.100 0008 100 1.0000 1.00
325 60-1465 No. 3 Tristhane Dock Storage Tank MC 83.18 White 60.00 1008000 24.00 70.00 2.96 133.420 1.883 100 10000 1.00
325 60-1465 No. 3 Triethane Dock Siorage Tank NAE 1.27 White 60.00 1008000 24.00 70.00 2.96 61.040 0.007 100 1.0000 1.00
325 60-1465 No. 3 Triethane Dock Skrage Tank NTE 0.58 White 60.00 1008000 24.00 70.00 298 89.090 0.001 100 1.0000 1.00
925 ©60-1465 No. 3 Triethane Dock Storage Tank SBLe 1.75  White 60.00 1008000 24.00 70.00 2.96 74120 0.003 100 1.0000 1.00
326 60-1133 TEI Shipping Tank DOL* 1.78 White 12.00 25200 17.00 70.00 33.15 74.080 0024 100 06046 1.00
326 60-1133 TEHI Shipping Tank DOX 1.47  While 12.00 25200 17.00 70.00 33.15 88100 Qo008 100 05046 1.00
326 60-1133 TEA! Shipping Tank MC 93.45 White 12.00 25200 17.0¢ 70.00 33.15 133420 1889 100 06046 1.00
326 60-1133 TEAI Shipping Tark NRE 1.06 White 12.00 25200 17.00 70.00 33 t5 61.040 0006 1.00 08046 1.00

* = NON HAP, Emission is not included as & HAP smission,
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SUMMARY OF CALCULATED EMISSIONS FROM FIXED -ROOF STORAGE TANKS
ASSOCIATED WITH THE TRIETHANE-N PROCESS UNIT (TE-Il)

LB LW LT 1987 1987

EIQ  Tank Tank Ereathing Working Total Con¥ol Conkol  Unweighted W ighted
" NO. (D Desa iption HAP Loes * Loss Loss Device Efiiciency HAP Emissions HAP Emissions

- (Mg i) (Mg /yr) (Mg /yr) (%) (Mg /yr) {(Mg/yr})
,‘3, 324 601479 No. 2 Day Tark MC 1.55194 0.94847 249841 AVR 84.00 0.39975 0.39975
o 324 60-1479  No. 2 Day Tank NTE 0.00843 0.00042 0.00685 AVA 84.00 0.00110 0.00110
g 324 601480 No. 1 Day Tank MC 1.55194 0.94647 249841 AVR 84.00 0.39975 0.39975
& 324 601480 No. t Day Tank NTE 0.00643 0.00042 000685 AVA 84.00 0.00110 0.00110
324 601481 S Tank ooL* 0.00000 ©0.00000 0.00000 RVA 84.00 0.00000 0.00000
324 601481 S Tenk pOX 0.01325 0.01465 0.02791 RVR 84.00 0.00447 0.00447
324 601481 S Tark MC 0.89692 5.16868 60658 RAVA 84.00 0.97064 0.97054
324 601481 S Tank NRE 0.00724 0.00718 0.01441 RVR 84.00 0.00230 0.00230
324 601481 S Tank NTE 0.00382 0.00234 0008t8 RVA 84.00 0.00099 0.00099
(") 324 601481 S Tank sBL* 0.00000 0.00000 0.00000 AVR 84.00 0.00000 0.00000
I 324 601896 No. 4 NRE Tank MC 0.57314 0.08210 0685523 RVR 84.00 0.10484 0.10484
w 324 601888 No. 4 NRE Tank NRE 0.17508 0.02184 0.20082 AVR 84.00 0.03215 0.03215
325 60-0413  No. 2 Triethane Dock Storage Tank DOL* 0.00000 0.00000 0.00000 RVR 88.40 0.00000 0.00000
325 600413 No. 2 Triethane Dock Storage Tank pox 0.04708 0.02319 007025 AVA 88.40 0.00815 0.00815
325 600413  No. 2 Triethane Dock Storage Tank MC 3.18353 8.18106 11.36460 RVR 88.40 1.31829 t.31829
325 600413  No. 2 Triethane Dock Storage Tank NRE 0.02811 0.01360 0.04272 RVR 88.40 0.00496 0.00498
325 600413 No. 2 Triethane Dock Storage Tank NTE : 0.01486 0.00424 0.01810 RAYR 88.40 0.00222 0.00222
325 600413  No. 2 Triethane Dock Storage Tank saL* 0.00000 0.00000 000000 RVR 88.40 0.00000 0.00000
825 600530 No. 1 Triethane Dock Storage Tank poL* 0.00000 0.00000 0.00000 AVA 88.40 0.00000 0.00000
325 600530 No. 1 Triethane Dock Storage Tank DOX 0.04708 0.02319 007025 RVR 88.40 0.00815 0.00815
325 600530 No. 1 Triethane Dock Storage Tank MC 3.18353 8.18108 1136460 RVR 88.40 1.31829 1.31820
325 600530 No. 1 Triethane Dock Storage Tank NRE 002011 0.01360 004272 RAVR 88.40 0.00496 0.00496
325 600530 No. t Tristhane Dock Storage Tank NTE 0.01486 0.00424 0.01910 RVR 88.40 0.00222 0.00222
325 600530 No.1 Triethans Dock Storage Tank sBL* 0.00000 ©0.00000 0.00000 RVR 88.40 0.00000 0.00000
325 60-1465 No. 3 Triethane Dock Storage Tank DOL* 0.00000 0.00000 000000 RVA 88.40 0.00000 0.00000
325 601465 No. 3 Tristhane Dock Storage Tank DOX 0.13961 0.02319 0.18280 HAVR 88.40 0.01889 0.01889
325 601465 No. 3 Triethane Dock Storage Tank MC 9.44500 5.18106 17.62608 RVA 88.40 2.04462 2.04462
325 60-1465 No. 3 Tristhane Dock Storage Tank NRE 0.08637 0.01360 00997 AVR 88.40 0.01160 0.01160
325 60-1465 No. 3 Triethane Dock Storage Tank NTE 0.04409 0.00424 004832 RVRA 88.40 0.00561 0.00561
325 601465 No. 3 Triethans Dock Storage Tank sBL* 0.00000 0.00000 000000 RAVR 88.40 ©0.00000 0.00000
326 60-1133  TEl Shipping Tank poL* 0.00000 0.00000 0.00000 None 0.00 0.00000 0.00000
326 60-1133  TEdI Shipping Tank DOX 0.00438 0.00651 0.01089  None 0.00 0.01089 0.01089
326 60-1133  TE Shipping Tank MC 0.29651 2.29469 259120  None 0.00 259120 259120
326 60-1133  TEl Shipping Tank NRE 0.00239 0.00318 0.00557  None 0.00 0.00557 0.00557

* = NON HAPS, emission is not inckuded as a HAP emission
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1471
|
g SUMMARY OF THE CALCULATION INPUTS FOR FIXED-ROOF STORAGE TANKS
E: ASSOCIATED WITH THE TRIETHANE-Ni PROCESS UNIT (TE-N )
(=
e H o Te
D Vepar Stored N Mv P Fp [of
EQ Tank Tank Mole Tank Inside V " Space Liquid Numberof Molectiar Partial Paint Small KN
NO. o Description HAP Percant  Color  Diameter Capacity Height Temp. Turnovers  Weight  Pressure Factor Diameter Tusnover
{n) {ga.}] (R) (oF) perYear (Ib/b mole) (psia) Fackx  Factor
326 60-1133 TEH Shipping Tank NTE 051 White 12.00 25200 17.00 70.00 3315 89.030 0001 100 06048 1.00
326 601133 TE-I Shipping Tank §B8L 1.75  Whie 12.00 25200 17.00 70.00 33.15 74120 0003 100 08048 1.00
353 60-1469 TCE-Tewra Swrage Tank PENTA* 418 Groon 42.00 435300 21.00 70.00 0.11 202200 0003 130 1.0000 1.00
353 60-1469 TCE-Tetra Storage Tank 8SYM 1247  Green 42.00 435300 21.00 70.00 on 167.864 0012 130 1.0000 1.00
353 601469 TCE-Tetra Siorage Tank TCE 60.18 Green 42.00 435300 21.00 70.00 0.11 133410 0223 130 1.0000 1.00
353 680-1489 TCE-Tea Storage Tank UNSYM* 222 Green 4200 435300 2100 70.00 o011 167664 0050 130 1.0000 1.00
355 80403 No. 1 BUM Storage Tank Butylene Ox 100.00 White 8.00 4115 500 70.00 8.8t 72420 2708 1.00 0.4002 1.00
358 60-1032 TBU/MC Sirage Tank MC 3.1 White 12.00 15000 10.00 100.00 3.7 133.420 1466 1.00 08046 1.00
A58 60-1032 TBL/MC Storage Tank TBL* 64.29 Whise 12.00 15000 10.00 100.00 17 74420 0771 100 0.6048 1.00

o

* = NON HAP, Emission is not included as a HAP emission.
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th
. SUMMARY OF CALCULATED EMISSIONS FROM FIXED-ROOF STORAGE TANKS
?: ASSOCIATED WITH THE TRIETHANE-Il PROCESS UNIT {TE~II)
<
P
= 8 LW LT 1987 1987
EQ  Tark Tank Breathing Working Totad Comvol Conrol  Unweighted Waeighted
NO. ID Desaiption HAP Loes Loss Loes Device Efficlency HAP Emissions HAP Emissions
{(Mg/yr) (Mg /yr) (Mg/yr) (%) (Mg/yr) (Mg /yr)
326 601133 TEl Shipping Tank NTE 0.00126 0.00104 0.00230  None 0.00 0.00230 0.00230
326 601133  TEl Shipping Tank sBL* 0.00000 0.00000 0.00000  None 0.00 0.00000 0.00000
353  60-1469 TCE-Teva Storage Tank PENTA? 0.00000 0.00000 0.00000 Scrubber 5.00 0.00000 0.00000
353  60-1469 TCE-Teva Storage Tank SYM 0.23402 0.00112 0.23515 Scrubber 500 0.22399 2.23391
353  60-1469 TCETewa Storage Tank TCE 1.35819 0.01639 1.97452 Scrubber  5.00 1.30579 1.30579
353 60-1489 TCE-Teva Storage Tank UNSYM® 0.00000 0.00000 0.00000 Scrubber  5.00 0.00000 0.00000
355 60403  No. ! BLM Storage Tank Butylene Oxide 0.03766 0.05964 009730  None 0.00 0.09730 0.09730
358 60-1002 TBLMC Storage Tank MC 0.18830 0.10155 0.28785 None 0.00 0.28785 0.28785
358  60-1032 TBLMC Sworage Tank 8L 000000 0.00000 0.00000 None 0.00 0.00000 0.00000

20"y

* = NON HAPS, smission is notincluded as a HAP emission
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Source:

HON subunit(s) Tri-Ethapne I] Process Unjt
HAPs emitted: l1.l-Dichlorcethane (DCE), Methvl Chlorform (MC), HC1

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: None _ Date: April 1992
Year: 1987 Calculator: S.R,

Process Vent lIdentification: 30% (non-routine)

Description: __MC/DCE Startup Scrubber

Date of flow measurement 1
Method of flow measurement N/A
Date of concentration measurement —-——
Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) N/A
Describe any problems encountered

during testing N/A

Production rate during flow determination (lbs/hr) et
Production rate during sampling (lbs/hr) s
Average production rate during base year (lbs/hr) _—
Stream is

Average vent stream flow rate - (ft3/min) —-— =Q
HAP concentration (ppmv) ——— = C
Annual hours of operation (hrs) —_— = h
Vent stream discharge temperature (°F) -— = T
HAP molecular weight (1lb/lb-mole) - = MW
Pressure at point of discharge (psia) — = P
HAP high~-risk weighting factor - = Fyur

Control device

HAP control efficiency (%) ——= = eff
Calculations®
Uncontrolled Emissions (E,;) = (2.54E-09) O C h MW P
T + 460
Uncontrolled Emissions (E;) = . 54E~-09 0)(0) (o0
(0) + 460
= 0 Mg/yr

HAP Emissions (Eyap) = EU (1 - eff/lOO)
lThere were no non-routine releases in 1987, 1988 and 1989.

SL 026112




Sourc : HON subunit(s) _Tri-Ethane II Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Ey,p) = 0 (1 - 0/100)

0 Mg/yr

Weighted HAP Emissions = Ey,, Fyp
Weighted HAP Emissions = (0) (-- )

0 Mg/yr

If the conditions during testing are not representative of bas
year operation, make the appropriate extrapolation below and
xplain:

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using Method
301, provide justification and supporting calculations:

N/A

4Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.

SL 026113
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Source: HON subunit(s) Tri-Ethane I] Process Unit
HAPs emitted: Jl.l-Dichloroethane (DCE), Methvl Chloroform (MC),
Hydrochloric Acid (HCl) _

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: 1,1-Dichloroethane (DCE)_ Date: April 1992
Year: 1987 Calculator: S.R.

Process Vent Identification: 305 (startup)

Description: __MC/DCE Startup Scrubber

Process Co ions m

Date of flow measurement ——
Method of flow measurement Calculated

Date of concentration measurement ——

Method of concentration measurement
(if not an EPA Method give a brief
description and attach protocol) _Calculated!

Describe any problems encountered
during testing N/A

Production rate during flow determination (lbs/hr) 19,086
Production rate during sampling (lbs/hr) 19,086
Average production rate during base year (lbs/hr) 19,086
Stre c teri s
Average vent stream flow rate (ft3/min) 3,619 =Q
HAP concentration (ppmv) 22,227 = C
Annual hours of operation (hrs) 4 = h
Vent stream discharge temperature (°F) 80 = T
HAP molecular weight (lb/lb-mole) 99 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1 = Fur
Control
Control device —Scrubber
HAP control efficiency (%) 99% for HC1 _ = eff
5% for hydrocarbons
Calculationg®
Uncontrolled Emissions (Ey;) = (2.54E~09) Q C h MW P
T + 460

Uncontrolled Emissions (E;) =

2.54E-09) (3,6 2,2 4) (99 4.7

(80) + 460
= 2.205 Mg/yr

HAP Emissions (Egpp) = Ey (1 - ef£f/100)
1s e next pag .
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Source:

HON subunit(s) _Tri-Ethane II Procegs Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Eyp) = 2.205 (1 -~ 5/100)

1.948 Mg/yr

Weighted HAP Emissions = Eg,p Fur
Weighted HAP Emissions = (1.948 ) (1)

1.948 Mg/yr

Total HAPs Emissions* =
Total Weighted HAPs Emissions =

3.004 Mg/yr
3.004 Mg/yr

If the conditions during testing are not representative of base
year operation, make the appropriate extrapolation below and
explain:

N/A

If the flow of concentration were not measured using an EPA
reference method, EPA conditional method or validated using M th 4
301, provide justification and supporting calculations:

During startup the following emissions will occur:

Component | Ib/Ilb-mole ih/hre % wt mole % mole Ib/:::-vz;ole
DCE 99 2,556 114 25.82 4.7 4.653
MC 133 1,179 53 8.865 1.6 2.128
HCI 36 18,620 83.3 517.23 93.7 33.732
22,355 100 551,915 100 40.513




Source: HON subunit(s) _Tri-~Ethane II Process Unit

These rates are determined for a production of 450 tpd in
1987. The production was 214 tpd at 0.5 hr/startup, 1987
emissions = 22,355 x 0.5 hr X 214 = 5315.53 1lb/su

su 450

- 531553 x & v ;” 42524.24 Ifyr

. ;42_:"."1_4.-.2_4. = 10631.1 Myr

DCE emissions = 10631.1 Itjhr x 114 ‘1&‘; - 1212 Iyhr
MC emissions = 10631.1 Iyhr x 23 oo - 563.45 Ijhr

HC! emissions = 10631.1 Ijhr x %%oi - 8855.7 Iyhr

Stack gas flow rate = 22355 lb x lb-mole x 379 ft3 x 540 °R
hr 40.513 1b lb-mole 520 °R

= 217,175 ft3 /hr
= 3,619 ft3 /min

Concentration calculation of DCE;

DCE emission = 1212 1b£hr (uncontrolled)
Flow Rate = 3619 ft®/min = 217,175 ft3 /hr

amount of DCE in vent, 1212 1b x lb-mole = 12.24 lb-mole
hr 99 1b hr

- 12.24 lb-mole/hr = 0.000056 lb~mole
217,175 f£t?/hr ft




Source: HON subunit(s) _Trj-Ethane II Process Unit .

DCE concentration, C = (0.000056 Ib-moleift®) (0.7302 £ atmylb-mole ° R)

NCRY DL e
atm

= 22227 ppm

MC concentrations;,
emissions = 563.45 Ibyhr (uncontrolled)

_ (563.45) (0.7302) (80 + 460)
c (133) (217,175) x 10°

= 7692 ppm

HCI concentrations;
HCI emissions = 8855.7 Ibfhr (uncontrolled)

. (8855.7) (0.7302) (80 + 460) , o6 _
C (36) (217,175) x 10° = 446628 ppm

2Expression provided in "Procedures for Establishing Base Year and
Post~Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal

gas law.

*See Attachment I for calculation.




ATTACHMENT |

SUBUNIT: TE~I
VENT ID: 805
tn SCENARIO: STARTUP
= DESCRIPTION: MC/OCE STARTUP SCRUBBER
] [ vear: 1987 |
c i
'; Q = Average vent stream fiow rate (Rt3/min)
C = HAP Concentration (ppmv)
h = Annual hours of operation (hrs})
T = Vent stream discharge temperatwe (F)
MW = HAP molecular weight {Ib/ib-mole)
P = Pressure at point of discharge (psia)
FHR = HAP high risk weighting factor
oft = HAP control efficiency (%)
€u = Uncontrolled emissions (Mglyr) EU = (254E-09 xQxC xhx MW x P} / (T + 450)
EHAP = Controlied emissions (Mg/yr) ; EHAP = EU x {1 — {eft/100))
EW = Waeighted HAP emissions (Mg/yr) EW = EHAP x FHA
T
3 COMPONENT Q C h MW P T eft FHR EU EHAP EW
DCE 3619 22,227 4.00 a9 14.7 120 5.00 1 2.051 1.948 1.948
MC 3619 7,692 4.00 133 14.7 120 5.00 1 0.953 0.906 0,908
HCL 3618| 446,628 4.00 36| 147 120 99.00 1 14.984 0.150 0.150

+ AH_
FILE: N1e [ TOTAL 17.968 9.004 3.004




Source: HON subunit(s i—-Ethan Process Unit

HAPs emitted: Ethvlene Dichloride (EDC), Hvdrochloric Acid (HCl)

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Ethylene Dichloride (EDC) Date: __April 1992
Year: 1987 Calculator: S.R.

Process Vent Jdentification: 306 (non~routine)
Description: __No. 2 QHC Startup Scrubber

Date of flow measurement 1987
Method of flow measurement Calculated!
Date of concentration measurement 1987

Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) _Syringe Sample, GC/TCD
Describe any problems encountered

during testing i

Production rate during flow determination (lbs/hr) 19,086
Production rate during sampling (lbs/hr) 19,086 _
Average production rate during base year (lbs/hr) 19,086
Average vent stream flow rate 1tt3/min) 17.4 = Q
HAP concentration (ppmv) 996,384 = C
Annual hours of operation (hrs) 7.42 _ = h
Vent stream discharge temperature (°F) 80 =T
HAP molecular weight (1lb/lb-mole) 99 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1 = Fun
control
Control device — Scrubber
HAP control efficiency (%) 99% for HCl = eff
5% EDC
a
Uncontrolled Emissions (E;) = .54E=-0 c P
T + 460

Uncontrolled Emissions (E;) =
2.54E-09) (17.4) (996,3 7.42) (99) (14.7
(80) + 460

= 0.881 Mg/yr

HAP Emissions (Ey,p) = E; (1 - eff/100)

SL 026119
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Source: HON subunit(s) _Trji-Ethane Process Unit

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

" HAP Emissions (Egp) = 0.881 (1 ~ 5/100)

0.837 Mg/yr

Weighted HAP Emissions = E;,, Fur
Weighted HAP Emissions = (0.837) (1)

0.837 Mg/yr

Total HAPs Emissiong% = 0.837 Mg/yr
Total Weighted HAPs Emissions = 0.837 Mg/yr

If the conditions during testing are not representative of base
Year operation, make the appropriate extrapolation below and
explain:

N/A

If the flow or concentration were not measured using an EPA -
reference method, EPA conditional method or validated using M thod
301, provide justification and supporting calculations:

Concentration of gas was determined using a gas chromatograph
with a thermal conductivity detector. Sample was taken from
the vent into a syringe. The flow rate of the gas can be
calculated as follows:

Uncontrolled

Concentrations
components Mole/Hr PPMV

 2.64 996,384
.0069 2,604




Source: HON subunit(s) _Tri-Ethane II Process Unit

] 1 | (540 °R 3
.65 2@ 3 2 1 LLog
(2 5 hr )x[ 59 mole) (492 °H) 044

fts

=174 —
- min

Vent temperature is 80°F.

AExpression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal

gas law.

*See Attachment I for calculation.




d}( ATTACHMENT |

)
C& SUBUNIT: TE-(l
2 |VENT ID: 308
SCENARIO: NON-ROUTINE
DESCRIPTION: NO. 2 OHC STARTUP SCRUBBER
Lyear: 1se7 |
Q = Average vent stream fiow rate (t3/min)
C = HAP Concentration {ppmv)
h = Annual hours of operation {hrs)
T = Vent stream discharge temperature (F)
MW = HAP molecular weight {{b/ib—mole)
P = Pressure at point of discharge (psia)
FHR = HAP high risk weighting factor
oft = HAP control sfficiency (%) :
EVU = Uncontrolled emissions (Mg/iyr) EU = (254E-09x Q xC x hx MW x P} / (T + 460}
EHAP = Controlled emissions {Mg/yr) ; EHAP = EU x (1 - (eft/100))
Q EW = Waeighted HAP smissions (Mg/yr} ; EW = EHAP x FHR
o
~
COMPONENT Q C h MW P T eft FHR EU EHAP EW
EDC 17.4| 996,384 7.42 89 14.7 80 5.00 1 0.881 0.837 0.837
HCL 174 2604 7.42 K ] 14.7 80 99.00 1 0.001 0000 0.000
FLLE: N17 TOTAL 0.881 0.837 0.837




Source: HON subunjt(s) Tri-Ethane I] Process Unit
HAPs emitted: t j i oc i

CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE)

HAP: Ethvlene Dichloride (EDC) _ Date: i
Year: 1587 Calculator: _S.R.

Process Vent Identification: 306 (startup)
Description: _No, 2 OHC Startup Scrubber

ces
Date of flow measurement 1987
Method of flow measurement calculated!

Date of concentration measurement 1987

Method of concentration measurement

(if not an EPA Method give a brief

description and attach protocol) Syringe Sapple, GC/TC =
Describe any problems encountered

during testing

Production rate during flow determination (lbs/hr) 19,086
Production rate during sampling (lbs/hr)
Average production rate during base year (lbs/hr) 19,086
Str. (o] acteristij
Average vent stream flow rate (ft3/min) 60.7 =Q
HAP concentration (ppmv) 999,578 = C
Annual hours of operation (hrs) 5.5 = h
Vent stream discharge temperature (°F) 80_ =T
HAP molecular weight (1lb/lb-mole) 99 = MW
Pressure at point of discharge (psia) 14.7 = P
HAP high-risk weighting factor 1 = Fyr
Control device —Scrubber
HAP control efficiency (%) 99% for HC1 = eff
5% EDC
Calculations®
Uncontrolled Emissions (E;) = (2.54FE-09) O C h MW P
T + 460
Uncontrolled Emissions (E;) =
. -09 . 7)({999,57B) (5.5 9 4.7
(80) + 460
= 2.283 Mg/yr

HAP Emissions (Eyp) = Ey (1 - eff/100)
lsee next page.
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Source: HON subunit(s) _Tri-Ethane II Process Unjit -

- CALCULATION WORKSHEET FOR ESTABLISHING HAP EMISSIONS
FROM PROCESS VENTS (SAMPLE) (CONCLUDED)

HAP Emissions (Ey,p) = 2.283 (1 - 5/100)

2.169 Mg/yr

Weighted HAP Emissions = Ey,, Fim
Weighted HAP Emissions = (2.169) (1)

2.169 Mg/yr
Total HAPs Emissions* = 2.169 Mg/yr

Total Weighted HAPs Emissions = 2.169 Mg/yr

If the conditions during testing are not representative of base
year operation, make the appropriate extrapolation below and
explain:

N/A

If the flow or concentration were not measured using an EPA
reference method, EPA conditional method or validated using M thod
301, provide justification and supporting calculations:

Concentration of gas was determined using a gas chromatograph
with a thermal conductivity detector. Sample was taken from
the vent into a syringe. Flow rate of the vent can be
calculated as follows:

c ojle
Components Mole/Hr PPMV
EDC - 9.23 998,859
HCL .012 1,299

SL 026124
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Source: HON subunit(s) _Tri-Ethane II Process Unit

le 3 | (540 °R 3
2 "nl"o—— 9 = 3641 —
(9 4 hr ) o (35 mola] (492 °R) hr

- 607 12
- min

Vent temperature is B80°F.

8Expression provided in "Procedures for Establishing Base Year and
Post-Reduction HAP Emission" to convert flow and concentration into
an annual mass rate; the 2.54E-09 constant is based on the ideal
gas law.

*See Attachment I for calculation.
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ATTACHMENT |

TE-i
308
. STARTUP
"~ NO, 2 OHC STARTUP SCRUBBER

921920 1S

l YEAR: 1887

Average vent stream flow rate {R3/nin)

HAP Concentration (ppmy)

Annual hours of operation {hrs)

Vent stream discharge tempetrature (F)

HAP molecutar weight (ib/lb-—-mole)

Pressure at point of discharge (psia)

HAP high risk weighting factor

HAP control efficiency (%)

Uncontrolied emissions (Mglyr) EU = {254E-08 x QX C x h x MW x P} / (T + 480)
Cantrolied emissions (Mg/yr) : EHAP = EU x (1 - (ofi/100))
Weighted HAP emissions (Mglyr) EW = EHAP x FHR

£v§4=nc

23oe

MW eft FHR
$.00 1

99
38

FLE: N1




