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DEC 22 1980 AT ANTA, GEORGIA 36308

REF:  4AH-AF

Mr. Steve Smallwood, Chief

Bureau of Air Quality Management
Division of Environmental Programs
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

RE: Monsanto Company, Maleic Anhydride
Production Facility, PSD-FL-055

Dear Mr. Smallwood:

Enclosed for your review and comment are the Public Notice and Preliminary
PSD Determination for the Monsanto Company's proposed maleic anhydride
production facility in Pensacola, Florida. The public notice will appear
in a local newspaper, Pensacola News-dournal, in the near future.

Please Tet my office know if you have comments or questions regarding this
determination. You may contact Mr. Kent Williams, Chief, New Source Review,
at 404/881-4552 or Mr. Jeffrey Shumaker of TRW Inc. at 919/541-9100. TRW
Inc. is under contract to EPA, and TRW personnel are acting as authorized
representatives of the Agency in providing aid to the Region IV PSD review
program. '

Sincerely yours,

fediotianw

/o Tommie A. Gibbs, Chief

Air Facilities Branch
TAG:JLS:clu

Enclosure
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PUBLIC NOTICE N\

A new air pollution source is proposed for modification by the Monsanto
Company near the town of Pensacola in Escambia County, Florida. The _
source is a maleic anhydride production facility and will increase emissions
of air pollutants by the following amounts in toni per year:
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Allowable increments have not been determined for VOC or CO emissions;
therefore, no increment analyses were performed.

The proposed construction has been reviewed by the U.S. Environmental
Protection Agency (EPA) under the Federal Prevention of Significant
Deterioration (PSD) regulations (40 CFR 52.21), and EPA has made a
preliminary determination that the construction can be approved provided
certain conditions are met. A summary of the basis for this determination
and the application for a permit submitted by Monsanto Company are available
for public review in the office of Mr. Joe Flowers, County Controller,
Escambia County, Pensacola, Florida.

Any person may submit written comments to EPA regarding the proposed
modification. Al11 comments, postmarked not later than 30 days from the date
of this notice, will be considered by EPA in making a final determination
regarding approval for construction of this source. These comments will

be made available for public review at the above location. Furthermore,

a public hearing can be requested by any person. Such requests should be
submitted within 15 days of the date of this notice. Letters should be
addressed to: '

Mr. Tommie A. Gibbs, Chief
Air Facilities Branch
U.S. Environmental Protection Agency
345 Courtland Street, NE
P Atlanta, Georgia 30308
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Preliminary Determination
Monsanto Company
PSD-FL-055

Applicant

Monsanto Company
Post Office Box 12830
Pensacola, Florida 32575

Location

The proposed modification is located at the north end of Chemstrand
Road approximately 3 miles north of 9-Mile Road, north of Pensacola, Florida.
The UTM coordinates are: Zone 16, 475.5 kilometers east and 3384.8 kilo-
meters north.

Project Description

The applicant proposes to construct a plant to produce maleic anhydride
from butane. Benzene will not be used as a raw material as it is for the
majority of existing maleic anhydride plants. Benzene has been determined
to be a hazardous air pollutant, thus the proposed use of butane as the raw
material will completely eliminate benzene emissions. Two existing steam
generators are to be modified to incinerate the off-gases from the maleic
anhydride process. The production capacity is to be 133 million pounds
of maleic anhydride per year.

Source Impact Analysis

The existing plant has the potential to emit greater than 100 tons per
year of particulate matter (PM), sulfur dioxide (502), nitrogen oxides (NOX),
volatile organic compounds (VOC), and carbon monoxide (C0); therefore, the
existing source is a major stationary source. The proposed modification
significantly increases emissions of pollutants reguiated under the Clean
Air Act as amended August 7, 1977 (Act). Thus, in accordance with Title 40,
Code of Federal Regulations, Part 52.21 (40 CFR 52.21) as promulgated
August 7, 1980 (45FR52676), the proposed construction is a major modifi-
cation and is subject to a Prevention of Significant Deterioration (PSD)

‘review,
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The PSD review applies to each pollutant for which the modification
would result in a significant net emissions increase. Table 1 summarizes
emission changes of all pollutants regulated under the Act effected by the
proposed modification. As this table shows the proposed net emissions
increases of VOC and CO are significant as defined in the PSD regulations
(Line E greater than Line F). The emissions of PM, 302, and NOx will
have no net increase, and therefore are not subject to PSD review.

The PSD review analyzes the following:

A. Best Available Control Technology (BACT);

B. National Ambient Air Quality Standards (NAAQS) Impacts;
C. PSD Increments Impacts;

Class I Area Impacts;

m (e

Growth Impacts; and

F. Soils, Visibility and Vegetation Impacts.

A. BACT Analysis

Any new or modified facility which increases emissions of VOC or CO must
apply BACT. BACT is defined for each pollutant as the maximum degree of
reduction achievable determined by a case-by-case review, taking into account
energy, environmental, and economic impacts. The applicant has proposed BACT
for each applicable case and has presented justification for the choice
proposed. The justification is based upon the criteria listed above.

EPA has reviewed the technology and emission 1limits proposed as
BACT; it has concurred in some cases, and required amended values in.
other cases to achieve a determination which meets the defined objectives.

The maleic anhydride process off-gases will consist of 96 percent HZO’
C02, 02 and N2 with less than 2 percent each of CO and organics. The
organics will be largely butane with small quantities of acetic acid, acrylic
acid and ma]eic'anhydride. No benzene is expected in these off-gases. At
full operating rate these organics may range up to 7000 pounds per hour
and the carbon monoxide range up to 6700 pounds per hour.
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Table 1

Summary of Emissions, Tons/Yeara

Facilities ' PM
A. New Construction
Maleic Anhydride Plant 0
Product Storage 0
B. Modified (After) b
Boilers #7 and #8 <61
C. Modified (Before) o
Boilers #7 and #8 61
D. Increase from Modified 0

E. Increase from New and Modified O

F. Significant Emissions Increase 25

s, N,
0 0
0 0
<2.5°  <1358°
2.5 13587
0 0
0 0
40 40

4Based upon waximum capacity operating'100% of the year.

o o

0 0
<] 0
3209 3649

307 294
308 294
40 100

bApph‘cant proposed no increased emissions; this is ensured through Florida

State QOperation Permit condition of gas fuel firing only.

CApp]icant proposed no increased emissions; this is to be ensured through
condition 6€.of this PSD permit.

dBased upon BACT Determination, the applicant proposed higher values which

were rejected by EPA (see section IV A.

for discussion).

€calculated by EPA based upon AP42 (Table 1.4-1) emission factors for gas

fBased'upon test data (1977 and 1979) supplied by applicant.

combustion.

gApph‘cant proposed higher values (see section IV A.).
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The applicant proposes to control emissions of organics and CO by
burning the process off-gases in two existing steam generators (Babcock
and Wilcox Boilers #7 and #8).

These steam generators are currently permitted to operate with gas
fuel only. At full operating rate (500 million Btu/hour each) the actual
emissions are estimated to be 3 pounds per hour of VOC and 16 pounds per
hour of CO. These estimates were made by EPA based upon AP-42 (Table
1.4-1) emission factors and are somewhat lower than those submitted by
the applicant (6 and 30 respectively). The introduction of the process
off-gases to these steam generator furnaces will reduce fuel consumption
and should not increase emissions from fuel.

The applicant proposes this technology as BACT for the control of
organics and CO emissions from the maleic anhydride process. The applicant
further proposes BACT for this modification be a maximum of 107 pounds per
hour of additional organic emissions and 132 pounds per hour of additional
CO emissions. This represents 98.5% and 98.0% control of organics and CO,
respectively at the maximum maleic anhydride process off-gas rate. The
applicant has proposed the weight rate of emissions should remain constant
at Tower operating rates down to a minimum control efficiency of 97 percent
for each pollutant. The applicant proposes this lower efficiency would
occur during operating periods of low steam demand and resulting low
furnace temperature.

EPA review concurs that the proposed technology constitutes BACT for
this case, and further recognizes that this is a new process with no directly
applicable information available to determine control efficiencies. However,
EPA concludes by transfer of technology that under worst case conditions
(maximum process off-gas rate and high organic inlet concentration) the average
combustion efficiency for organics in these steam generators should be
above 99 percent, and yield a maximum 70 pounds per hour of new organic
emissions. Further, efficiency of CO should be above 99.0 percent and yield
less than 67 pounds per hour of new CO emissions. Therefore, BACT for this
case is determined to be a maximum of 73 pounds per hour of total organic
emissions (including 3 1b/hr emitted before modification) and a maximum of

é@t
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83 pounds per hour of total CO emissions (including 16 1b/hr emitted

before modification). Further, at less than maximum process off-gas rate the
emission concentrations (ppmv) of VOC and CO should not increase. The

control efficiency (by mass) of VOC and CO may decrease at lower inlet
concentrations, but the total mass emissions rate will also decrease due

to the reduced inlet concentration. Under other operating conditions, a
reduced flue gas volume at the maximum VOC/CO concentration also will decrease
the mass emissions rate.

The applicant proposed control efficiencies for VOC based upon the
proposed National Emission Standard for Hazardous Air Pollutants (NESHAP)
published 45FR26660, April 28, 1980 for existing maleic anhydride plants.
This standard was derived from option 1 defined in the preamble as:

"97 percent benzene control, based on the best demonstrated

level of control that is now achieved at an existing maleic

anhydride plant and that is universally applicable at any
existing plant." (Emphasis added)

The selection of this option over a competitive option (99% control) as
the standard was based upon a variety of specific environmental, energy and
economic considerations involving the affected existing plants. These are
discussed at length in the preamble to the proposed standard.

EPA determined higher control efficiencies than those proposed by the
applicant are achievable based upon test results at similar incineration
facﬂities2 and discussions in the literature concerning the important
parameters governing combustion efficiency.2’3’4

are:

In brief, these parameters

1. Efficiency increases with increased operating temperatures
(with >99.5% efficiency expected above 879°C/1600°F).

2. Efficiency increased with retention time.2 (with > 0.5 seconds
specified for > 99.5% control). '

3. Mixing of the contaminated gases with the fuel prior to
combustion, promotes higher efficiency.



Monsanto Company -5- ‘ . PSD-FL-055

The applicant has submitted pilot plant data upon the specific off-gas
composition showing the improved destruction of both organics and CO as the
retention time increases and as the operating temperature increases to 1500°F .
The applicant expects the operating temperature of the proposed equipment to
normally be 2000 to 2400%F with a minimum temperature of 1800°F at periods
of decreased steam demand. Further, the applicant has calculated the minimum
retention time to be 0.79 seconds in the boiler combustion box prior to
reachfng the water tubes. The applicant proposes new boiler windboxes and
tri-fuel burners to promote mixing and maximize destruction of the organics
and CO of the off-gas. The off-gas will be mixed with the combustion air
and injected through the burner.

The applicant also proposes to monitor flow rate, percent combustibles,
and O2 content of the off-gas stream, and the furnace exit gas temperature.
Stack VOC emissions also will be monitored to ‘ensure continuous compliance.
The boiler will be required to maintain an in stack average VOC concentration
equivalent to a 99 percent mass destruction efficiency at worst case operating
conditions. This concentration will be determined as a 24-hour average.

Variations in the off-gas composition and boiler operation may cause
slight fluctuation in the organic concentration destruction efficiency,
making the 99 percent average efficiency unachievable over short averaging
periods. For this reason, an additional 1-hour average concentration limit
reflective of 98 percent control at worst case conditions will be imposed.
The applicant shall run a series of performance tests following start-up to
determine the 1-hour and 24-hour concentration limits and to optimize
performance considering environmental impacts (including NOX emissions) and
energy recovery.

The maleic anhydride plant processing equipment components (pumps, valves,
etc.) also will emit fugitive VOC emissions. For this reason, components in
VOC service (butane, etc.) require application of BACT. BACT for fugitive VOC
emissions such as this is Timited to required work practices and equipment
standards. Emissions limits standards can not reasonably be established. In
controlling these emissions, the source will establish a leak detection and
repair program and meet certain equipment specifications as described in the
attached "BACT for Fugitive VOC Emissions.”
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The National Emission Standards for Hazardous Air Pollutants (NESHAP)
proposed as Subpart H of Part 61 of Chapter 1, Title 40 of the Code of
Federal Regulations has been proposed as a National Emission Standard for
Benzene Emissions from Maleic Anhydride Plants. This was published
April 18, 1980 (45FR26660). This proposed maleic anhydride plant would be
subject to this rule if promulgated as proposed. The use of butane as a
raw material is considered 100 percent control of benzene and therefore
ensures compliance with the requirement that a new source shall have no
detectable benzene emissions. A condition of this permit shall prohibit the
use of benzene as a raw material.

B. Impact Upon National Ambient Air Quality Standards (NAAQS)

kmissions of VOC require review to ensure the ozone NAAQS shall not be
violated. The ambient standards for ozone and CO for various averaging times

are:
Pollutant Averaging Time Nﬁﬁggé
Ozone 1-hour 235
Carbon Monoxide 8-hour 10,000
1-hour 40,000

aMicrograms per cubic meter; not to be exceeded more than once per year.

The present air quality of Escambia County is monitored by the Florida
Department of Environmental Regulation (DER) with continuous readings obtained
at a site at Ellyson Field. A summary of the ozone and CO data for 1978 and
the first 9 months of 1979 is: ' '

1978 1979
Number of Ozone Observations
Average, ppm .025 .033
High, ppm . 106 114 2
2nd High, ppm .100 105 |

NAAQS, ppm 1208 .120° ,95
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Number of CO Observations 1978
Average, ppm : .45 .

: >
High, ppm 3.6 -
2nd High, ppm 3.0 0««"’"

PANY]

NAAQS, ppm 350

aEquiva]ent to 235 micrograms per cubic meter.
quuiva]ent to 40,00 micrograms per cubic meter.

The applicant proposes that this ambient air data is representative of
the maximum concentrations expected in the overall area. He notes that ozone
is an "area wide" pollutant and that the monitoring site is surrounded by
industrial and mobile sources. The monitoring site is less than 20 kilo-
meters from the proposed modification; EPA concurs that the data is repre-
sentative of the existing air quality. The data shows the ozone NAAQS was
not violated during the representative time.

The applicant has submitted an analysis to show the impact of the
proposed modification upon the ozone NAAQS. The analysis considered the
proposed VOC emissions increase of 399 tons per year. Also considered was
a 1977 emissions inventory5 which showed total hydrocarbon emissions in
Escambia County to be 23996 tons per year. The-inventory, developed by the
Florida Department of Environmental Regulation also projected that by 1982
the total hydrocarbon emissions will be reduced by 3076 tons per year due to
decrease in mobil source emissions. The applicant reasons the 399 tons
annual increase from the proposed modification would offset only 13 percent
of this projected reduction. As discussed previously, monitoring data does
not show NAAQS violations. Further, a net VOC emissions reduction is expected
to occur by 1982. On this basis the applicant concluded that the proposed
increase does not threaten the NAAQS for ozone.

The reduced VOC emissions allowed by BACT of 153 tons per year will
leave 95 percent of the projected emissions inventory reduction intact.
EPA concurs that this analysis shows the ozone NAAQS will not be violated
due to the proposed modification.
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The proposed CO emissions were modeled by the applicant using PTMAX.
An expected maximum 1-hour increase of 37 micrograms per cubic meter is
below the significance levels of 500 for an 8-hour average or 2,000 for a
1-hour average (43FR26393, June 19, 1978). Therefore, no further analysis
of impact upon the NAAQS for CO is required, and it is concluded that the
proposed modification does not threaten the NAAQS for CO.

C. Impacts Upon PSD Increments

No PSD increments have been established for VOC or CO.

D. Impacts Upon Class I Areas and Areas of Known Increment'V1o1ations

The nearest Class I area is Breton National Wildlife Refuge in
Louisiana which is approximately 160 kilometers to the west. The proposed
modification is not expected to affect that area. No areas of known increment
violation are in the vicinity of this modification.

E. Growth Analysis

No additional employment will result due to this modification, and no
growth in the area will result due to product use. Transportation of raw
materials and product will result in minimal secondary impacts. The applicant
concludes and EPA concurs that growth associated with this modification will
not cause significant air quality impacts.

F. Impacts Upon Soils, Visibility, and Vegetation

The applicant concludes this modification will have no impact upon soils,
vegetation or visibility because the impact upon NAAQS has been shown to be
small and these standards were set with welfare impacts considered. EPA
concurs the impact upon soils, vegetation and visibility will not be
significant.

Conclusions

EPA Region IV proposes a preliminary determination of approval with
conditions for construction of the maleic anydride plant and modifications
to two existing steam generators proposed by Monsanto Company in its
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application submitted February 19, 1980. The determination is made on the
basis of information contained in the application and in édditional informa-
tion received June 12, 1980, July 21, 1980 and October 1, 1980 (application
complete on July 21, 1980). The conditions set forth in the permit are as
follows:
1. The new and modified facilities shall be constructed in accordance
with the capacities and specifications stated in the application.
The production of maleic anhydride is designed to be 133 million
pounds annually, while operating 80.5 percent on-stream time
(18860 pounds of maleic anhydride per hour).
2. Benzene shall not be used as any part of the maleic anhydride plant
feed stream; this shall ensure no detectable benzene emissions in

accordance with 40 CFR 51 Subpart H.
3. The |totall emissions of vo]ati]é'organic compounds (VOC) fromlboth) d AN

his 6
modified steam generators shall not exceedl73ipounds per hour LET®
of total gaseous non-methane organic emissions measured as butane and ab“ﬁf

\
determined as an average over 24 consecutive 1-hour periods of {VJV¥¥A

~owoperation.  Further, \total*VOC emissions from]both modified steam

generators. shall not exceedi]43\pounds during any 1-hour period.
4. The|total lemissions of carbon monoxide (CO) from{both modified steam

generafors shall not exceed a maximum of Egjpouﬁds per hour, averaged
over 24 consecutive 1-hour periods. Further, total carbon monoxide
(CO) emissions from both modified steam generators shall not exceed
183 \pounds during anytlfhour period.

5. The total emissions of nitrogen oxides (NOy) from both modified steam

generators shall not exceed 310 pounds per hour (measured as NO,).
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6. Compliance with the emissions limits. (Conditions 3, 4, and 5) shall
be determined by performance tests scheduled in accordance with the
General Conditions attached. The performance tests shall be in
accordance with the provisions of reference methods fn Appendix A of

40 CFR 60, except as provided under 40 CFR 60.8(b) as follows:
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a. Method 1 for selection of sampling site
and sample traverses;

b. Method 3 for gas analysis;

c. Method 7 for concentration of nitrogen
oxides;

d. Method 10 for carbon monoxide;

e. The reference method (or alternate reference
method) outlined in the document
Measurement of Volatile Organic Compounds,
EPA-450/2-78-041, (reference number 6) for
Volatile Organic Compounds.

The performance test to show compliance with the organic

emissions 1imit and the carbon monoxide 1imit shall be conducted
at the maximum maleic anhydride process operating rate, minimum
boiler gas temperature, and minimum excess oxygen rate expected
during future operations. If operation cannot be achieved with
all these extremes simultaneously, additional performance tests
shall be run to ensure compliance at all expected actual operating
conditions.

The performance test to show compliance with the nitrogen oxides
emissions limit shall be conducted at the maximum excess oxygen
rate and the maximum exit gas temperature expected during

future operations.,

The parameters of maleic anhydride process rate, monitored
variables and other routinely monitored steam generator
process control parameters shall be recorded during compliance
testing and made a part of the reported results.



Monsanto Company -11- PSD~FL-055

8. The applicant shall develop and implement a plan to monitor

and maintain maleic anhydride plant process and modified

steam generator process control parameters to optimize

destruction efficiency of volatile organic compounds while
maintaining NOX and CO emissions at or below the allowable
emissions 1imits specified in permit conditions 4 and 5.

Allowable operating ranges for pertinent process control

parameters shall be specified based on analysis of process

and performance test data. Performance tests in addition

to the compliance tests required in the conditions of this

permit may be necessary to define allowable operating ranges.

The analysis correlating VOC, NOx and CO emissions rates to

monitored process control parameters shall be documented in

the plan. Moreover, process controls shall be alarmed to

indicate process operation outside allowable ranges.

The minimum requirements for the plan are as follows:

a.

The flue gas temperature in each modified steam generator
shall be monitored and recorded and shall be maintained
at or above 1800°F while any amount of maleic anhydride
plant off-gas is being incinerated.

The organic content of flue gas from each modified steam
generator will be continuously monitored and recorded in
accordance with the alternate reference method outlined in
EPA report number EPA-450/2-78-041 (Reference 6).

Moreover, the concentration (ppmv organics) at all operating
rates shall be maintained at or below the values shown
through compliance testing at the maximum operating rate

to equal the allowable VOC emissions limits operation in
excess of the specified concentrations over the appropriate
averaging periods discussed in Specific Condition 3 will
constitute non-complying emissions.
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c. An allowable operating range for the percent excess
oxygen fed to the steam generator furnaces will be
established. The allowable range shall be correlated
to the flue gas organic content monitored in accordance
with condition 8b. Alternatively, the oxygen content of
the flue gas can be monitored and recorded and the excess
oxygen for combustion can be correlated to this monitored
parameter.

d. The flow rate, oxygen content, and combustibles
content of the maleic anhydride plant off-gas
shall be monitored and recorded.

Any process operation outside the allowable range for each
parameter will constitute noncompliance with this specific
condition, shall be recorded in accordance with General
Condition 4 of this permit and shall be reported quarterly
along with excess emissions in accordance with 40 CFR 60.7(c).

Should process modifications, which effect the allowable

operating range for any monitored parameter, be made on either

the maleic anhydride plant or the steam generators, re-correlation
of emissions as described above shall be conducted with 90 days

of attaining full operation after such modification and the

plan shall be revised as necessary. Such modifications include
but are not Timited to combustion modifications such as installa-
tion of different type burners, combustion air relocation, fuel
conversion and tube removal or addition.

9. To control fugitive VOC emissions, the applicant will comply with
the requirements and provisions of the attached "BACT for Fugitive
VOC Emissions."

10. The source shall comply with the requirements and provisions of
the attached General Conditions.
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GENERAL CONDITIONS

The permittee shall notify the permitting authority in writing of
the beginning of construction of the permitted source within 30 days
of such action and the estimated date of start-up of operation.

The permittee shall notify the permitting authority in writing of
the actual start-up of the permitted source within 30 days of such
action and the estimated date of demonstration of compliance as
required in the specific conditions.

kach emission point for which an emission test method is established

in this permit shall be tested in order to determine compliance with
the emission limitations contained herein within sixty (60) days of
achieving the maximum production rate, but in no event later than 180
days after initial start-up of the permitted source. The permittee
shall notify the permitting authority of the scheduled date of compliance
testing at least thirty (30) days in advance of such test. Compliance
test results shall be submitted to the permitting authority within
forty-five (45) days after the complete testing. The permittee shall
provide (1) sampling ports adequate for test methods applicable to

such facility, (2) safe sampling platforms, (3) safe access to sampling
platforms, and (4) utilities for sampling and testing equipment.

The permittee shall retain records of all information resulting from
monitoring activities and information indicating operating parameters
as specified in the specific conditions of this permit for a minimum
of two (2) years from the date of recording.

If, for any reason, the permittee does not comply with or will not be
able to comply with the emission limitations specified in this permit,
the permittee shall provide the permitting authority with the following
information in writing within five (5) days of such conditions:

(a) description of noncomplying emission(s),
(b) cause of noncompliance,

(c) anticipated time the noncompliance is expected to continue or,
if corrected, the duration of the period of noncompliance,

(d) steps taken by the permittee to reduce and eliminate the
noncomplying emission,

and

(e) steps taken by the permittee to prevent recurrence of the
noncomplying emission.

Failure to provide the above information when appropriate shall constitute
a violation of the terms and conditions of this permit. Submittal of this
report does not constitute a waiver of the emission limitations contained
~ within this permit.
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6. Any change in the information submitted in the application regarding
facility emissions or changes in the quantity or quality of materials
processed that will result in new or increased emissions must be re-
ported to the permitting authority. If appropriate, modifications to
the permit may then be made by the permitting authority to reflect any
necessary changes in the permit conditions. In no case are any new or
increased emissions allowed that will cause violation of the emission
limitations specified herein.

7. In the event of any change in control or ownership of the source described
in the permit, the permittee shall notify the succeeding owner of the
existence of this permit by letter and forward a copy of such letter to
the permitting authority.

8. The permittee shall allow representatives of the State environmental
control agency and/or representatives of the Environmental Protection Agency,
upon the the presentation of credentials:

(a) to enter upon the permittee's premises, or other premises
under the control of the permittee, where an air pollutant
source is located or in which any records are required to
be kept under the terms and conditions of the permit;

(b) to have access to and copy at reasonable times any records
required to be kept under the terms and conditions of this
permit, or the Act;

{(c) to inspect at reasonable times any monitoring equipment or
monitoring method required in this permit;

(d) to sample at reasonable times any emission of pollutants;

(e) to perform at reasonable times an operation and maintenance
inspection of the permitted source.

9. A1l correspondence required to be submitted by this permit to the permitting
agency shall be mailed to the:

Chief, Air Facilities Branch

Air and Hazardous Materials Division
U.S. Environmental Protection Agency
Region IV

345 Courtland Street

Atlanta, Georgia 30308

10. The conditions of this permit are severable, and if any provision of this
permit, or the application of any provision of this permit to any circum-
stance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall not be affected
thereby.

The emission of any pollutant more frequently or at a level in excess of that
authorized by this permit shall constitute a violation of the terms and conditions
of this permit.
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BACT FOR FUGITIVE EMISSIONS OF HYDROCARBONS

As a condition of this permit, the applicant will develop and imple-
ment a plan to control fugitive emissions of hydrocarbons from the proposed
facility. A detailed written description of the plan must be made avail-
able upon request by the Regional Administrator. Moreover, the plan must
be fully implemented within 180 days following initial plant startup. As
a minimum, the plan will include the following work practice and equipment
specifications:

1. A leak detection and repair program will be implemented to reduce
emissions from equipment leaks. The following specifications,
criteria, and requirements will be built into the monitoring
program.

a) Within 180 days of initial plant startup all components will
be monitored for leaks with a VOC detection device. In addition,
periodic monitoring of specific components will be performed
according to the following frequencies.

i) monitor with a VOC detection device is at least once every

365 days:

- open-ended-pipes which have been fitted with closure
devices in accordance with Part 4 of this section, and

- process drains (if a leak is detected, the equipment
causing the organic discharge to the stream will be
identified and repaired).

ii) Monitor with a VOC detection device at least once every

90 days:

- valves in gas service,

- valves in 1liquid service,

- compressors and other components with rotating shafts
in gas service,

- reciprocating compressors and all other components with
reciprocating shafts in gas service,

- safety relief valves in gas service,

- safety relief valves in liquid service,

- seal oil degassing vents, and

- pumps and other components with rotating shafts in
1iquid service.



- iii) Monitor visually at least once every seven days:

- pumps and other components with rotating shafts in
1iquid service, '
- reciprocating pumps and other components with
reciprocating shafts in liquid service, and
- valves in liquid service.
The instrumentation and procedures used in the monitoring program
will conform to or be the equivalent of the test method in
Appendix B of the document, Control of Volatile Organic Compound
Leaks from Refinery Equipment (EPA-450/2-78-036).
A leak will be defined as emission of VOC to the atmosphere as
a result of

i) the dripping of']iquid volatile organic compounds, and/or
ii)  the detection of 10,000 ppm by volume measured as butane
at the surface of or within one centimeter of the potential
source with a portab1e VOC detection instrument.
An attempted repair of the leaking component will be made
within 15 calendar days. In all cases the Teak will be
repaired before start up after the next shutdown. Repair
of a component is defined as:
i) No dripping of liquid volatile organic compounds, and
ii) No concentrations of volatile organic compounds in
excess of 10,000 ppm by volume measured as butane at
the surface of or within one centimeter of the leak
source with a portable VOC detection instrument.
Records will be kept of each leak detected and the subsequent
maintenance performed on that leak. One way to comply with
this requirement is to keep a survey log as is described in
Section 6.3.2 of the document referenced in Part (b) above.
Whatever system is used, records will contain sufficient
information to identify specific components within the plant.
Records will be maintained for a period of at 1easf two years.
In addition, when a leak is found an easily identifiable water-
proof tag bearing the date the leak was located will be affixed
to the components. This tag will remain until the leak is
repaired.
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f) A1l components in the service of VOC within the plant, except
flanges, will be made readily distinguishable from components
not in VOC service. This can be accomplished with an identifiable
marking of some kind.

g) Reports on the results of the leak detection and repair p?ogram will
be submitted to the Regional Administrator within 60 days of each
anniversary of initial plant startup. As a minimum this report
will include a discussion of the total number and tybe of leaks
repaired and a detailed description of leaks which were not
repaired within the 15 day period. The latter will include
sufficient detail to enable tracing the identity of each leak to
the plant records kept in accordance with the preceding requirement
(e). In addition to the annual reports, brief quarterly reports,
1isting all leaks not repaired during the 15 day 1imit, will be
submitted to the Regional Administrator within 15 days of the end
of each 90 day period following initial plant startup. The fourth
quarterly report can be incorporated into the annual report.

Compressors, pumps and other components with rotating shafts will be
equipped with double or tandem mechanical seals.

Safety relief valves handling VOC will be fitted with rupture discs in
the 1ines which precede them such that the relief va]ves'are in series
with and follow the rupture discs,

or

safety relief valves in gas service handling VOC will be vented to a
flare, recovery, or some other means of control and safety relief
valves in liquid service handling VOC will be equipped with catch
basins or some other device which directs 1iquids discharged during
process upsets back to the process, to a control device or to
controlled disposal. No more than ten percent by weight of the
material discharged from each safety relief valve will be emitted

to the atmosphere except loop reactor relief valves. A1l other relief
valves will be vented to a flare.

Open-ended-pipes will be equipped with caps, plugs, blind flanges,
second valves or other closure devices which will be removed or
opened only while the pipe is in use.

-3-
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Cooling water in all non-contact condensers, heat exchangers and other
heat transfer equipment in VOC service will be maintained at a pressure
which exceeds the pressure of the VOC in the same piece of équipment by
ten percent,

or

the total organic carbon content of cooling water will be monitored at
the inlet to all cooling towers at least once every 90 days. If the
net increase in organic content is found to exceed ten ppm by weight,
the equipment which is Teaking organics to the cooling water will be
identified and repaired. Testing will be in accordance with the
approved methods for total organic carbon outlined in 40 CFR 136.

Sampling ports and procedures will be designed to prevent VOC emissions
from purging sample lines and sample vessels. One way to comply with
this requirement is to institute closed loop sampling.

Wastewater separators will be equipped with sealed covers which totally
enclose the compartment 1iquid contents. These can be solid fixed
roofs or floating roofs. Also, any gauging devices will include a
projection into the 1iquid or some other device to eliminate the

escape of vapors when the gauge is not in active service.

Vacuum systems will be equipped such that non-condensibles from hot
wells, condensers, accumulators and other parts of the system are
vented to a flare, an incinerator, a fire box, a flue gas system, a
recovery system or some other means of control which reduces VOC
emissions by at least 90 percent by weight.

Pressurized process units handling VOC will be vented to a flare, or
some other means of control during depressurization for unit maintenance.
Controlled venting will continue until the vessel's internal pressure
reaches the pressure drop across the control device or five psig,
whichever is less.

Any tank truck or rail car loading facility having a thrdughput greater
than 76,000 1iters (20,000 gallons) per day of volatile organic com-
pounds averaged over any 30-day period, will be equipped with a vapor
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recovery system capable of reducing the aggregate partial pressure of
vent gasses to at least 3447 pascals (0.5 psia). Connections on vapor
balance systems will be vapor tight.

11. Storage of volatile organic compounds will comply with the provisions
of the proposed standards of performance for petroleum 1iquid storage
vessels dated May 18, 1978 (proposed 40 CFR 60 Subpart Ka) with the
exception that the capacity size cut-off will be 94,635 liters (25,000
gallons instead of 151,416 1iters (40,000 gallons) and the lower limit
applicability on true vapor pressure will be 3.45 kilopascals (0.5 psia)
instead of 10.35 kilopascals (1.5 psia). Also, any uninsulated tank
exterior surfaces exposed to the sun will be painted white. Furthermore,
all fixed roof tanks not controlled by a vapor recovery system will be
equipped with a conservation vent which will be inspected and maintained
yearly to insure proper operation. Finally, all storage tanks with a
capacity exceeding 3785 liters (1000 gallons), except pressure vessels
and tanks with vapor recovery systems, will be equipped with permanent
submerged fill pipes.

EXEMPTIONS

Specifically excluded from the requirements of BACT for Fugitive
Emissions of Hydrocarbons are all pieces of equipment handling commercial
natural gas.

Any component which has no potential to emit VOC to the atmosphere,
is exempt from monitoring requirements. For example, a compressor which
is totally enclosed and vented to a flare system or a safety relief valve
which discharges to a flare system does not have to be monitored with a VOC
detection device.

EQUIVALENT TECHNOLOGY

Any technology shown to the satisfaction of the Regional Administrator
to be the equivalent of the work practices and equipment specifications in
this section can be substituted, with the Regional Administrator's written
permission, for the requirements of Parts 1 - 11.

DEFINITIONS

For the purposes of this section the following terms are defined.
® Volatile Organic Compound (VOC) are compounds of carbon

-5-
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(excluding carbon monoxide, carbon dioxiae, carbonic acid,
metallic carbides or carbonates, ammonium cérbohate, ethane,
and msfhane) that have a true vapor pressure greater than 3447
pascals (0.5 pounds per square inch at 100°F).

A Component is any piece of equipment capable of leaking VOC

to the atmosphere which includes but is not limited to pumps,
compressors, pipeline valves, safety relief valves, seal oil

degassing vents, open-ended-pipes and process drains.

Open-Ended-Pipes are those which are preceded by valves or

other closure devices capable of leaking VOC to the atmosphere.
Exceptions are safety relief valves and bleeder valves in double
block and bleeder valve systems.

Commercial Natural Gas is a mixture of gaseous hydrocarbons,
chiefly methane, used as a fuel and obtained from a company
licensed to dispense such gasses.

Gas Service for components is defined as the VOC being gaseous
at the conditions that prevail in the facility during normal
operations. Similarly, Liquid Service for components is
defined as the VOC being liquid at the conditions which pre-
vail during normal operations.

A Cover on a waste water separator is considered to be sealed

if the concentration within one centimeter of the 1ip or the
surface of the tank does not exceed 10,000 ppm by volume mea-
sured as hexane with a VOC detection device. A fixed roof

will be measured at the surfaces which join the roof to the
walls of the compartment. A floating roof tank will be measured
along the plane across the upper edge of the walls of the
compartment.

Fugitive Emissions are emissions of VOC due to equipment leaks,
process upsets, sampling procedures, process turnarounds, and
storage and transfer of materials. Also included in the defi-
nition of Fugitive Emissions are VOC emissions from wastewater
separators and vacuum systems.



SUMMARY

MONSANTO AGREES TO 20 OF THE 25 PERMIT CONDITIONS: SPECIFICALLY

1 THROUGH 17
20 THROUGH 22

CHANGES IN CONDITIONS 18,‘19, 23, 24 AND 25 ARE REQUESTED
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OFF-GAS

LESS THAN 2% ORGANICS
LESS THAN 2% CO

GREATER THAN 96%  Ho0, COp, O, Np



THE QUESTION IS

HOW GOOD 1S BACT IN THIS CASE?

gy



~ MONSANTO's CONCERN

WILL WE BE ALLOWED TO OPERATE?



BACT DETERMINATION FACTORS
EPA’s BACT AND NSPS
SCIENTIFIC AND ENGINEERING DATA
. OTHER STATES' BACT

SOCIAL AND ECONOMIC FACTORS



VOC + 0, ~ CO, + H,0
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/FOR MOST COMPOUNDS, COMBUSTION INTERMEDIATES DO
EXIST AND CONPLETE DESTRUCTION (1.e., To COz Awp

H,0) REQUIRES LONGER TIME AND/OR HIGHER TEMPERATURES”.



"FOR EXAMPLE, AT LEAST SIX COMBUSTION INTER-

MEDIATES CAN BE IDENTIFIED WHEW PROPYLENE

WAS COMBUSTED".



PROPANE

PROPYLENE
ETHANE
ETHYLENE

TOTAL

50

274G

_QUTLET

190

865

R sl oo S |



- THE CRUCIAL POINT IS HOW CLOSE A 99% LEVEL PUSHES

ACTUAL FIELD UNIT EFFICIENCIES TO THOSE OF THE

- LAB UNIT,

v++.A 997 LEVEL WOULD FORCE FIELD .UNIT.S 10 ALMOST
MATCH LAB MIXING, |



DOUGLAS COSTLE TO U. S. DISTRICT COURT

DEC. 8, 1930

TR



IN DEVELOPING MOST OF THESE STANDARDS, WE ARE LITERALLY

WORKING ON THE FRONTIERS OF SCIENCE.



MOST EARLIER ENGINEERING WORK ON INCINERATORS HAS
FOCUSED SYSTEMS MAINTENANCE AND HEATING VALVE, RATHER
THAN ON ASSESSING DESTRUCTION EFFICIENCY AND PREDICTING

EMISSIONS,




THERE ARE FEW GENERALLY ACCEPTED INDUSTRIAL DESIGN
STANDARDS TO SERVE AS A BASIS FOR TECHNICAL REQUIREMENTS.

THERE IS LITTLE RECORD OF ACHIEVABLE PERFORMANCE CAPABILITY

AND EVEN LESS OF A'HISTORY OF ACCEPTABLE PERFORMANCE.

CAPABILITY,



ANALYTICAL METHODS USED TO DETERMINE DATA
BASE MUST BE EQUIVALENT TO SPECIFIED

METHOD FOR COMPLIANCE TESTING.



LABORATORY DATA DO NOT SUPPORT THEORY THAT

BUTANE IS EASIER TO DESTRUCT THAN BENZENE.,

e
vist



LONG TERM DAY-TO-DAY
MONTH-TO-MONTH

PERFORMANCE DATA LACKING



AVERAGE vs. SINGLE SAMPLE

*ASSUME STANDARD DEVIATION OF 10 ppH

°TO HAVE NO MORE THAN ONE VIOLATION PER YEAR WITH A LIMIT
OF 107 ppH ( 24 HR. AVG.).

°EMISSIONS MUST AVERAGE 79 pp.
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REQUEST 107 ppH VOC FROM PROCESS, THIS
REPRESENTS 98.5% TOTAL VOC (NON-METHANE)

DESTRUCTION,



OFF-GAS

7000 ppH VOC
6700 ppH CO

7000 tss BUTANE——> 13,300 LBs CO

TOTAL CO FROM PROCESS 20,000 ppH
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CARBON MONOXIDE

CO 1 HOUR STD.

.

HIGHEST CONCENTRATION RECORD

IMPACT OF PROJECT

40,000 wg/m3

6,000

36



REQUEST 132 epH CO DUE TO PROCESS - REPRESENTING

'99.32. DESTRUCTION OF INITIAL PLUS GENERATED CO. -



INCREMENTAL IMPACT

MONSANTO : DER

REQUESTED PROPOSED
VOC 107 epH 70 pPH
V-CO 132 ppH | 88 ppH

‘ ¢
AMBIENT AIR
INCREMENTAL IMPACT

A ——

Qug/m3

lZug/m3-




BUTANE ONLY

EFFLUENT C4H10

TEMP

RESIDENCE TIME
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BENZENE ONLY

EFFLUENT CeHg

RESIDENCE TIME
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EFFLUENT CaH10

EFFLUENT C6H6

BENZENE AND BUTANE
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REQUEST OPERATING CONDITIONS NOT BE SPECIFIED.
EMISSION LIMITS AND OPERATING CONDITION LIMITS

MAY BE MUTUALLY EXCLUSIVE, -



CONDITION 21

DETERMINE COMPLIANCE WITHIN 60 DAYS OF ACHIE
PAXTNMUY PRODUCTION RATE BUT NO LATER THAN 270 DAYS
AFTER INITIAL START-UP,

W/Wj” /””

z W&
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THE UNWITID STATIZ DILTRICT COLRT

.E‘OR THE DISTRICT OF COLHﬁBI..

 STATE OF ILLINOIS,
Plaintiff,
V.
DOUGLAS M. COSTLE;

Defendant. -

\

ENVIRONMENTAL DEFENSE FUND, INC.
et al.,

Plaintiffs,
Ve .
STEFFEN PLEEN, et al.,

Defendants.

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

CITIZENS FOR A BETTER ENVIRONMENT,

Plaintiff,
v.
DOUGLAS M. COSTLE,

" - Defendant.

)
)
)
)

NATIONAL SOLID WASTE MANAGEMENT
ASSOCIATION,

. Piaintiff,’
V.
DOUGLAS M. COSTLE,

Defendant.

+)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

rd

Civil Action
No. 78-1689

Civil Aaction
No. 78-1715

Civil Action
No. 78-1734

. Civil Action

No. 78-1899

ADMINISTRATOR'S REPORT ON TEE DEVELOPMENT
OF SECTION 3004 (PHASE II) REGULATICNS UNDER
.THE RESOURCE CONSERVATION AND RECOVERY ACT OF 1576

On December 18, 1979, this Court issued an order requiring

the United States Environmental Protection Agency ("EPA") to

use its best efforts to meet cgrtain target dates for the

promulgation of final regulations under the Resource Conservation

and Recovery Act of 1976, as amended ("RCRA" or "the Act").

These target dates were identified as follows:
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Sections .02 and 3003 Februar‘l980

Sections 3001, 3005 and 3006 April, 1980 :

Section 3004 (Phase I) | April, 1980

Section 3004 (Phase II) Fall, 1980
The Court's order specified that "if EPA at any time determines
that the target dates for promulgation of the Section 3001
through 3006 regulations ... cannot be met despite the Agency's
best efforts, EPA shouid immediately file with the Court in
affidavit form over the signature of the Administrator aﬁ
explanation cf why it cannot meet the target dates,. identify
those taréet dates which it then believes, in its best
judgment, are more realistic and state why such dates a#e
more realistic.”

In accordance with the provisions of this Court's December
18, 1979 order, I, Douglas,M. Costle, fdministrator of EPA, am
submitting-the.folLowing.report for the purpose of informing the .
Court that, while EPA ﬁas effectively met the target détes for
the first six items on the schedule, and is making good.ptogréss
on the seventh, we wxll not be: able to promulgate all of the
Phase 1I, Sectlon 3004 standards in the fall of 1980. Before

explalning why this last target date cannot im all respects

5e fully met,.r would like ta outline what has taken place
since our last report to the Court.

A. Accomplishmedts Since The Agency's Last Report

Our last report to the Court was made in open court at a
hearing on December 12, 1979. Since then, EPA has made

significant progress in controlling the handling of hazardous

waste.
i. on February 26, 1980, we fulfilled our obligations under

this Court's schedule by publishing regulations under Sections
3002 and 3003 of the Act. These apply to generators and trans—

porters of hazardous wastes (45 Fed. Reg. 12722). Aamong other
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things, these regulations establish a maﬁifeét system for tracking
shipments of hazardous waste, require generators to detefmine
whether their waste is hazardous and impose certain labeling,
" marking and placardihg requirements. On February 26, 1980, we
also published a notice setting forth the procedures to be used
Jby persons handling hazardoué waste ih complying with the notifica-
tion Fequirements of Section 3010 (45 Fed. Reg. 12746).

2. On May 19, 1980,.we again fulfilled our obligations
under this Court's order By promulgating regulations under Sections

3001, 3004, 3005 and 3006 of RCRA. These regulations and their

preambles occupy aimost 500 pages in the Federal Register and
are believed to conStitu;e the largest regulatory package ever
promulgated by EPA at a single time. Although a full recitation
of what these regulations contain would far exceed the limited
purposes of this affidavit, some overview can be prqvided.

a. The basic purpose of the Section 3001 regulations (40
.C.F.R. Part 261) is to ideﬁtify and list wastes which are hazardous.
In those regulations, we have ;dentified and defined four charac-
teristics of hazardous waste to be used by §enerators:in determining
'whether their waste is hazardous. In addition, we have listed
85 hazardous wastes from specific and non-specific sources and
361 commercial chemicals which become hazardous wastes when
diScarded.

b. The Phase I Section 3004 permitting regulations (40
C.F.R. Part 264) set forth the first phase of the standards
which will beﬂused to issue permits to hazardous waste treatment,
gtoragé and disposal facilities. This first phase comprises
standards thch do not require major‘capital expenditures. They
include requirements respecﬁing preparedness for and prevention
of hazards, contingency planning, emergency procedures, the
manifest system, waste analysis, facility security, inspections,

personnel training and recordkeeping and reporting.
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c. Co’mplement;‘.xg these Section 3004 -pcrmitt. standards,
we have promulgated as 40 C.F.R. Part 265 interim status standards
applicable to treatment, storage and disposal facilities during
"interim status" (the period prior to final Agency disposition
of a facility‘s permit application). "These standards include '
mapy of the general, non-technical stanéards embodied in'the
Phase I permitting standards as well as more technical sfandards
concerning groundwater monitoring, the design and operation of
facilities, and facility closure.

d. The Section 3005 permit procedures have been consolidated
at 40 C.F.R. Parts 122 and 124 with the procedires for issuing
permits under the Clean Air Act, Clean Water Act and other EPA
programs. There we have set forth the basic requirements and
procedures for the issuance of permits to hazardous waste treatment,
storage and disposal facilities, including requirements respecting
the content of permit applications, as well as permit issuance,
revision, reissuance, termination and review.

€. The Section 3006 state program‘regulations have likewise
been consolidated at 40 C.F.R. Part 123 with the state program
regulations for other régulatory programs. These regulations
set forth the requirements under which state programs may receive
interim and final authorization to run their own hazardous waste
programs in lieu of the federal program.

A number of the May 19 regulations, including the hazardous

waste lists and many of the interim status standards, were promul-

gated in interim final form. Several other hazardous waste

regulations were also pfoposed at that time, including a supple-

mental list of hazardous wastes, financial responsibility require-
ments, and standards for underground injection wells disposing
of hazardous wéste.

3. Since the publication of the May 19, 1980, regulations,

we have devoted a considerable amount of time to amending, clarifying
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and finalizing the regulations. This eifort has proceeded on
three fronts.

Fi;st, we have continued to adZ to and update our hazardous
waste lists. On July 16, 1980 we listed in interim final form
eighteen wastes from specific” and nzn-specific industrial processes
(45 Fed. Reg. 47832) and proposed f:f listing seven additional
wastes (45 Fed. Reg. 47835). We exzect to propose other waste
4 ~listings by January, 19815

Second, in response to public comments that the May 19, 1980,
regulations_needed clarification or led to an inappropriate result
in specific situations the Agency hzs devoted substantial resources
to amending and issuing interpretations of the regulations. This
effort, which was publicly launched in an August 19, 1980, Federal
Register announcement (45 Fed. Reg. 55386), beczme especially
heated as the November 19, 1980 effective date of the requlations
approached. During the weeks immediately preceding and f6llowing'
the November 19, 1980 effective date, we either made ér proposed
the following amendments to the regulations:

(a) October 30, 1980 (45 Fed. Reg. 72024) - Amendment to
regulations which clarifies circumstances in which
hazardous waste generated in the storage of a product
or raw material becomes subject to regulation.

(b) October 30, 1980 (45 Fed. Reg. 72029) - Proposal to
narrow the scope of the ckaracteristic of Extraction
Procedure (EP) tdxicity, making it applicable to a
more limited category of caromium-containing wastes.,
Temporary exclusion from rzgulation of. certain chromiuﬁ—
containing wastes.

(c) October 30, 1980 (45 Fed. Reg. 72039) - Amendment to
regulations which extends the period for preparing

closure and post-closure plans.



(d)

(e)

(£)

(g)

(h)

(1)

(3)

(k)

Octo‘ 30, 1980 (45 Fed. Reg. 7204(’— Technical
amendment which clarifies the applicability of the

analytical procedures used to analyze EP extract con-

" taminants.

November 17, 1980 (45 Fed. Reg. 76074) - Proposal to

grant wastewater treatment and elementary neutralization.

“units a permit-by-rule upon compliance with special

requirements. Temporary suspension of requirements

for such facilitiés.

November 19, 1980 (45 Fed. Reg. 76618) - Amendment to
regulations which excludes from regulation solid waste
from the gxtraction, beneficiation and processing of
ores and miner$ls and cement kiln dust wastes.

November 19, 1980 (45 Fed. Reg. 76620) - Amendment to
regulations clarifying the operation of the small
quahtity generator exemption.

November 19, 1980 (45 Fed. Reg. 76624) - Amendment to
regulations which elimiﬁates the distinction between
the requirements goverhinglaccumulatfbn of hazardous
waste prior to on-site treatmenﬁ, storage or disposal
and the requirements governing accumulation of hazardous
waste prior to off-site treatment, storage or disposal,
November 19, 1980 (45 Fed. Reg. 76626) - Amendment to
regulations which exempts from hazardous waste treatment
and storage requirements immediate actions.taken to
coﬂtain‘or treat spills of hazardous.waste.

November 19, 1980 (45 Fed. Reg. 76630) — Amendments to
hazardous waste permit regulations which clarify thé
circumstances under which hazardous waste management
facilities may qualify for interim status.

November 25,\1980 (45 Fed. Reg. 78524) - Amendments to

regulations which clarify the circumstances in which
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residL. of hazardous was:te containe’n drums, barrels,
tank trucks or other types of containers must be managed aé
hazardous wastes.

(1) December 4, 1980 (45 Fed. Reg. 80286) - Extension of
product storage amendment to pipelines.

- (m) December 4, 1980 (45 Fed. Reg. 80286) - Information on
obtaining temporary identification numbers in the event
of'a spill, 4

These amendments, and fheir preambies, have run almost iOO

pages in the Federal Register. To.illustrate their general

complexity, a copy,of.the "container residues" amendment is
attached as Appendix A to this affidavit.

In addition to thé aBove, we expect to publish as many as
ten more amendments in the next month concerning such topics as
the construction ban on new facilities, totally enclosed treatment
facilities, in-transit storage, and manifest requirements for
railroads. |

Third, we have devoted considerable effort to finalizing the
proposed and interim final regulations published in May and July
of 1980. This effort has Eequired us to carefully review and
"resfond to the hundreds of comments received on these proposed
and interim final rules. It has also prompted us, in many cases, .
to sﬁbstantially re-examine and rework the original regulation. .
On. November 12, 1980, we finalized 80 hazardous waste liétings
which were proposed or promulgated in interim final form on May
i9 and allowed 2 other listings to become effective in interim
-final form (45 Fed. Reg. 74884). On November 25, 1980, we finalized
the commercial product listings which had been promulgated.in
interim final form on May 19 (45 Fed. Regq. 78530).

" 4. Apart from our accomplishrments in amending, clarifying
and finalizing the May 19, 1980, regulations, we are close to

promulgating a major portion of the Phase II regulations scheduled



for Fall, l980’>ubliéation under the Court's.der. By the end
of the month, or early in January, we expect to issue regulations
requiring owners and operatOrs‘of treatment, storage and disposal
facilities to assure that funds are available both to close their
facilities and to monitor and maintain those fécilities‘after
c¢losure. At the same time, we will be publishing regulations
requiring these faciiiﬁies to obtain third-party liability
insurénce for damages resulting frﬁm both sudden (e.g., explosions)
and non-sudden (e.g., soil-contamination as a result of facility
leakage) events; location standards for facilities; revised
standards for closure; and, perhaps most importantly, standards
for hazardous waste storage facilities -- including standards
for facilities managing containers and for storage tanks.
Since we estimate that over 50 percent.of,all hazardous waste
management‘facilities are storage facilities, these standards
.-will enable us to begin issuing permits to a substantial portion
of the hazardous waéte management facility universe. Alﬁhough
technically these standafdé will not become effective until six
months after publication, we will begin processing permits for
such facilities as soon as the standards are published. :

B. Reaéons Why the Agency Cannot Meet the Fall,

1980, Target Date for the Remaining Phase II
Standards ’

' Notwithstanding these efforts, it now appears that EPA will
not be asie to finalize the remainder of the Section 3004 (Phase
11) reguiations -~ standards for hazardous waste incinerators
-and for land‘disposai facilities —- by the énd of this year. A
. number of factors have contributed to this delay.

5. Onevof the most significant sourcés of delay is the large
amount of time we have had to spend finalizing the proposed and
interim final regulations. As can be seen from the above recitation
of accomplishments, the May 19 regulations have been anything but

static. A number of provisions in the May 19 regulations were
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promulgated :‘&ither interim final or p.ropc‘j form, including
the lists of hazardous waste, the definition of "solid waste”,
many of- the Part 265 interim status standards, the financial
requireﬁents for owners and operators of‘hazardous waste manage-
ment facilities, and the interim stztus requirehenﬁs for the
disposal of hazardous waste by undergfound injection.

Putting these interim final anc proposed provisions into
final form -~ a task which, in gome cases, has caused’ the Agency
to rethink and substantialiy revise its original concept -- has
been a substantial drain on the time of those critically involved
in the Agency's regulatory effort.

6. A second, and related, source of delay is the time which
we have had to spend aménding the regulations to correct certain
'unforeseen and unintended results, clarifying the operation of
the regulations, and responding to public suggestions on how the
regulations could be improved. As is inevitably the case with
such a massive and genefalized regulatory effort as ours, the
reéulated communiﬁy has brought to cur attention inétances in
which our regulations either accomplish an arbitrary or clearly
improper result or are unclear. For instance, taken literally,-
our original requlations required a person spilling a hazardous
substance on a factory floor to obtain a treatment facility
permit before taking action to miticate the effects of the spill.
Also, the original regulations inadvertently precluded small
generators of hazardous waste from taking their waste to resource
recovery cénters. In an effort to clear up the worst of the
“bugs" in the regulations before their November 19, 1980, effective
date, we found that we had to divert an ever-increasing amount of
resources to developing regulatory znendments and issuing writen
"interpretations of the requlations. 1In fact, during the six
weeks before November 19, this effort consumed most of the time of

the most knowledgeable staff in the Office of Solid Waste, and
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the Office of Meral Counsel, and necess.aril).iverted them
from the task of working on the Phase II regulations.

7. Another factor which has hampered our development of
the Phasé II standards is the pending litigation over the RCRA
regulations in the United States Court of Appeals for the District
of Columbia. Since May 19, 1380, almost fifty petitions have
been filed,by trade associations, individual companies, environ-
mentai groups and a state to review the May 19, 1980, regulations

(consolidated under the lead cases of Shell 0il Company v. EPA,

No. 80-1532, and Natural Resources Defense Council,.Inc. v. EPA,

No. 80-1607). 1/ 'The lists of issues submitted by these petitioners
fun over one-hundred and twenty pages. This litigation has
diverted the Agency's reéources away from requlation development
in. a number of respects, not the least of which Bas been the
compilation of the administrative record. This record occupies
over 75 linear feet of shelf space and is estimated to contain
over 300,000 pages. The certified index of the record alone is
almost 300 pages in length. As can be imagined, the task of
physically assembling and collating this record was enormous.
One person in the Office of Solid Waste worked full time for
approximately two and one half months assembling the record,
with substantial assistance from personnel in all of the various -
branches of the Office of Solid Waste, Additionally, over 300 |
hours of attorney time had to be devoted to ensuring that the
reédrd contained all the prﬁper docunments. |

The RCRA litigation also gave added impetus to our intense
: effoft to clarify and repair the regulations before the November
19, 1980, effective date. Two petitioners indicated by the filing
of petitions for an administrative stay of por;ions of the regula-

tions, and other petitioners indicated informally, that they

1/ An additional five petitions have been filed to review EPA's
- July 16, 1980, supplemental hazardous waste list (consolidated
under the lead case of The Ferroallcvs Association v. EPA,

No. 80-2255). -
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might seek a c®rt stay of the regulations .un,ss some of the
most serious ambiguities and déficiencies in the regulations
were cleaned up by November 19, 1980. For this additional reason,
we redoubled our efforts in October and November to make needed
-changeé to the regulations.

The RCRA litigatiop has also req;ired us to devote substantial
attorney time to setting up negotiations, communicating with
petitioners' attorneys, and generally wrestling with the manifold
mechancial problems posed by such a complex appeal featuring so
many litigants.

8. Another factor which has sapped our resources has been
the extraordinary amount of effért spent in educating the puplic
and Agency personnel on £he RCRA regulations. Beginning in
May, 1980, the top managers of the RCRA program have attended a.
steady stream of hearings, conferences, seminars and meetings
gesigned to acquaint the regulated community, EPA regional personnel,
and others with the content of these extraordinarily-complex
'regulations. Gary Dietrich, Associate Deputy Assistant for
Solid Waste -- a key figure in coordinating the development of
the RCRA regulations ~- has had to attend at least ten major
conferences on the RCRA regulations,lmost of them out of town.
Sponsored by EPA or by such groups as the American Law Institute,:
ﬁhe American Bar Association, the Natiodal‘Solid Waste Management

Association, and the Legal Times of Washington, these conferences

have occupied an estimated 25 percent of his time. John Lehman,
one of three‘division directors in the Office of Solid Waste,
'és;imates that he has attended five such majof conferences and
has participated in at least twenty other seminars and meetings
for the purpose of educatiné industrial groups, states, and EPA
regional personnel with the contents of the RCRA regulations.
The Offiée of General Counsel legal'staff who work closely

with the Office of Solid Waste in developing the RCRA regulations
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have had similiar experiences. James A. Rogers, Associate General
Counsel for the Water and Solid Waste Division, and Lisa K.
Friedman, Assistant General Counsel for the RCRA Branch, héve
between them attended over twelve hearings, conferences, seminars
and meetings designed to educate the public, EPA regional personnel

and the states.

9. Apart from these seminars, an enormous amount of time

has been spent answering the veritable barrage of daily telephone

calls from petsons requiring advice on the RCRA regulations. ‘These.

questions are frequently complex and must be answered by program
managers and attorneys who have the most comprehensivevknowleage
of the RCRA regulations. As a resﬁlt of these telephone éalls,
signficant amounts of the day are often lost. Gary Dietrich'and
John Lehman, two of the prime movers in getting out the RCRA.
regulations, receive an average of twenty five calls a day, which
take up between 25 and S50 percent of their time., James Rogers
and Lisa Friedman of the Office of General Counsel receive as
many as twenty and twenty five calls a day, which take up between
25 and 30 percent of their time.

So great has the volume of telephone calls become, that on
October 30, EPA instituted a RCRA "Hot line" fér the explicit
pufpose of answering gquestions cohcerning the regulations.
<Unfor;unately, nagging and diverting as tﬁese telephone calls
are,‘they cannot simply be ignored. EPA has an obligation to
gnéure that the public receives sound advice on the operation of
the RCRA program, especially during the inception of the program,

| 10. A great deal of effort has also been spent preparing
guidance manuals and documents, both for the Agency's own internal
use and for the education of the public and permit writers. To
date, a number of these documents have been prepared, includin§ a
several hundred page manual on methods for sampling and testing:

solid waste to determine if it is a hazardous waste and several

\



@ b @ o

draft guidance documents for the Part 265.standards, which total
some 500 pages in length. In addition .a large amount of time
.~ has been spent assembling the guidance documents which are to
accompany the Part 264 (Phase II) regulafions.to bé put out this
fall.
.
11. Another factor contributing £o the delay has been the

substaptial amount of time spent reviewing states' applications
for interim authgrization and cooperative arrangements. In order
to obtain interim authoriza£ion to conduct their own programs in
lieu of the Federal program, states must submit two applications --
a draft application and then a final application. These applibations
range from between 200_ana‘2000 pages in length and must be carefully
reviewed by the Agency staff. To date, we have received 32 draft
applications for interim authorization, B8 final applications for
interim authorizatioh, and 16 applications for cooperative arrange?
ments. .ReQiew of these applications has required the full time
efforts of‘sixteen Office of Solid Waste personnel and substantial
éart time efforts of six Offiqe of Water Enforcement and seven
Offiée of General Counsel attorneys. A parallel effort has been
~:r§spohding to the approximately 60,000 nofifications we have
received under Section 3010 of RCRA and the estimated 25,000 Part
A peimit épplications submitted by hazardous wéste>tréatment;
storage and disposal facilities who desire to qualify for interim
status. Management of these notifications and épplications has
required the full time attention of five Office of Solid Waste
employees since May.

| 12. I have just discussed the major factors of a genefic
nature which have diverted the Agency from the task of drafting the
Phase II regqulations. Many factors specific to the Phase II reg-

ulations themselves have also made it difficult for the Agency to

finalize these regulations.
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13. First, Section 3004 of RCRA, uhlike the Clean Water Act
or the Clean Air Act; does not dictate any particular control
mechanism (e.g., best practicable technology, beét available
ltechnolégy, ambient-environmental critéria, design'standards)_which
facilities should be required to use to achieve the Act's objeétive
of protecting human health and the enQironment. Rather, the .
selection of appropriate controls is left largely to the Agency's
expertise and discretion. Excercising this discretion has neces-
sitated our evaluating a Qider range of regulatory options than
under statutes where Congress has mandated a single approach.

In the area of l;ndfill standards, for example, we have lookéd at
aesign standards, technology requirements, ambient environmental
standards, narrative and numerical standards and combinations of
lall of these. See, e.9., 45 Fed. Reg. 66816 (October 8, 1980). 1In
deciding what makes the most sense, I have directed my staff to
fully explore the advantages, drawbaéks and implications of each
broad option. This has necessarily ;equired program personnel to
spend a substantial amount of time exploring alternatives wﬁich do
not "pan out" for one reason or another.

14, Second, our choice of standards is complicated by the
.. fact that each control option must each be evaluated in the context
of complicated, and often competing, éolicy objectives. For example,
we would ideally like our permitting standards for hazardous Qaste
ipcinerators and land disposal facilities to achieve the followihg
goals (in addition to protecting human health and the environment):
| - They should be cabable of being easily translated

into permit conditions so that permits for an estimated
9-10,000 existing facilities (and an unknown number
of new facilities) can be issued expeditiously

--  They should be sufficiently specific to assist states
in developing their own hazardous waste management

programs and the regulated community in planning to
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meet applicable regulatory fEQUirementS
—— They should inspire public confidence to assure
that facilities can obtain suitable sites
- They should not be so expensive (either in terms of
informational or technical requirements) that we |
' discourage the construction of well-operated new
facilities, and thereby create a shortfall in hazard-
ous waste treetment, sgr?age or disposal capécity
The Agency needs to considervall these.factors {and others) in
developing permitting standards for land disposal facilities and
rincinerators. Beceuse it is often difficult to develop standards
which can fully achieve all these objectives simultaneously, we
have had to spend considerable time evaluating and comparing
alternative regulatory strategies to determine which.provide_the
beet balance of these competing goals.

-.,,._——...

15. Third, in developlng most of these standards, we are _
nerte 2N EETE

llterally worklnr on the frontlers of sc1ence. We have few, if
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any, models in other Federal, State or even foreign regulatory

programs on which to draw. There are few generally y accepted 1ndus—

_— e ———

’»trigl design standards to serve as a basis for technical requirements.
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There is little record of achlevable performance capability and
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even less of a hlstory of accegtable performance Capablllty., As a -
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result, Ehe—Section 3004 technical standazds for hazardOu; waste
treatment, storage, and disposal facilities have stretched the
Agency's technical resources to the full. Drafting these regulations
required analysis both of fields of great technical complexity and
fields of-great novelty with relatively limited data. It would be

needlessly exhausting to discuss the complexity of developing

each set of regulations for hazardous waste management facilties.2/

2/ In fact merely categorizing the various types of treatment,
storage, and disposal facilities and practices is an exercise
comparable in difficulty to the industry categorization process
requiring years under the Clean Water Act s effluent guidelines

program,
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However, I will discuss certain elementé of the incinerator and
land disposal sections in some detail since they, respectively,
illustrate well the problems of extremely complex decision-making
and limited data which characterize this field. 1In each case

the Agency's concerns and its approaches have had to differ greatly
from all'previous work undertaken by.professional experts in these
fields;

16. The development of the incinerator regulations brovides a
good example of how an awgreness of a significant environmental
hazaras awaited fundamental research undertaken by EPA specifically
to develop these regulations. EPA's own experiments with the Thermal
.Decomposition Analytical Syétem (TDAS) underlie the fecgnt widespread
acceptance of.the fact that ingineration of hazardous waste can lead
to the formation of hazardous combustion by-products (variously
called daughter products, products of incomplete combustion, and
;ecombinaht products). These by-products may be as hazardous or
' more hazafdous than the principal hazardous constituents of the
| original waste feed stréam. Such by—products have never been
expressly regqulated by EPA or States and have seldom even been
analyigd for, much less monitored, outside of laboratory settings
and a few specific industrial test burns of purified waste streams.

' Begulétion of this hitherto-unrecognized problem thus could not

even be proposed before recent experiments were concluded. In

the regulations we are now drafting, EPA is attempting to resolve
significant technical uncer;ainties as to the predictability of
(thesegby—prbducts, develop analytical techniques for their éetéction(
and assess the destruction or removal capabilities of current
treatment methods for these chemiczls. |

17. Even recognized problems required detailed technical

‘research:

(a) Incinerator research, for example, included a characteriza- '\

tion of the types of incinerators curently in commercial use, followed
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by an initial assessment of each listed waste for its appropriateness
for incineration in each type of incinerator. This initial assessment .
is included as Appendix B. |
(b) Evaluation of incinerator system designs covered fields
ranging from the metalluréy of spray nozzles to the aerodynamics of
particle movement in ultra—high—temperature combustion zones. 3/
| (c)v ggfgﬂgggliggngnglneerlng—workﬂonulnc1nerators_ngs_focused

systems maintenance and beetlng—v&LueT“:gggggugbagngg_g§§gW§;_g

destruction efficiency and predicting emissions. Thus much of
-M,‘r » e .

3/ As an example of one the simplest of these calculations, Agency
engineers investigating waste retentlon time at various temperatures
have concluded that:

Gas residence times are defined by the following formula:’

Where 6 = mean residence time, s

combustidn chamber volume, ft3

v

g = gas flow rate, ft3/s w1th1n the differential volume, dv
and gas flow rate is given by:

q =(0.79|[T = + 460)|4.31 (05) (1 + EA)
(‘!m) (_ 528 )[ itomh 68, _

where YNZ = mole fraction N, in the gas within the
. differential volume

T = gas temperature, °F, within the dlfferentlal
volume .
(02) = stoichiometric oxygen requirement, scf/s
‘stoich
""EA = excess oxygen fraction, ©/100, within the

differential volume

As indicated in this equation, residence time is not an independent
variable. For an incinerator of fixed volume and relatively constant -
- feed, residence time is influenced by the temperature and excess

air rate employed

Gas flow rate at any point along the length of the combustion

chamber is a function of the temperature at that point, the amount

of excess air added up to that point, and the extent to which the
combustion reactions are completed at that point. Therefore,

solution of the above equation reguires knowldge of the temperature
profile, excess air profile, and waste conversion profile along the
combustion chamber., These factors must be etpresscd as functions \
of combustion chamber length (i.e., volume) in order for the

integration to be performed. vSource: Draft Engineering Handbook

for Hazardous Waste Incineration: August 1980, pp. 4-27,28
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EPA's work has begun with fundamental empirical research and has
been foliowed by complex and time-consuming development of detailed’
knowledga., ‘ |

18; We are operating at the technological state-of-the-art
in aﬁtempting to devise national standards for landfilis as
well. For example, we have only limitéd data on how plumes of
hazardous waste leachate move through soil and aquifers, a critical
link in determining whether (and where) contamination is t&king
'place. Similarly, we have~only limited information on thevcdncen-
tratioﬁs of~constituents in these plumes as they move through
the soil and groundwater. One cannot always assume, for examéle,
that the concentration of a given contaminent will be uniform
throughout a leachate plume. Waste materials that emerge from |
land‘disposal facilities do not automatically diffuse when they
enter ground water. Thus the contaminants may remain in a
concentrated "slug" ‘as they move downgfadient.from the facility.
- It is often difficult to know whether such slugs will be present
in a leachate plume énd to predict how suéh slugs will migrate

-

within the plume.
19, Fourth, the regulaticns must apply to an.estimated 25,000

facilities (including some 9-10,000 inciheratqrs and landfills)
in a wide variety of climates (from deserts to rain forests) and
locations (from facilities which are directly over groundwaﬁerlto
ones that are thousands oflfeet from groundwater sources, from
facilities that are near population sources to ones which are
hundreds of miles away). Some of these facilities have been in
place for many years; others are new. Some are large off-site
facilities handling tens of thousands of tons of wastes each
year; others are small on site facilities handling severai
thousand tons of waste annually. The array of wastes they manage
is staggering -~ from wastewater to organic chemicals to smelting

dusts and slags, from liquids to solids to semi-solids. Crafting
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national requlatory standaigs which assure that each of these 25,000
widely divergent facilities is operated in a way which protects

- human health and the environment is extraordinarily difficult,
particqla;ly given the exiéting technical state-of;thefart and our
peéire to develop standards that can be expeditiously translated |
into permit conditions.

2Q. Fifth, unlike all other EPA statutes, we must deal with
all environmental media in developing hazardous waste facility
perﬁitting standards. Our.landfill standards, for example, must
noﬁ only assure protection of groundwater, but also protect
surface wéters, cut down air emissions, prevent soil contamination,
and reduce the possibilit& of explosions and fires. Sémetimes
hard tradeoffs must be made between media, further complicating
our pask. In addition, to the extent possible, as required by '
Section 1006 of RCRA, we are trying to coordinate our standards
ﬁith several major pfe—existing envirbpmental programs which
' -regulate each of these.individual environmental media. For
.example,'we are trying to assure that our groundwater protection
strategy for landfills under RCRA is coordinated with our strategy
fo:'Lnjecgion wells under the Safe Drinking Water Act and that
stquardé for RCRA hazardous waste incinerators are consistent
.with Cleén Air Act requirqments.‘ | :

21. Finally, these standards are extremely controvergial,
As“we'havé indicated in previous reéorts to the Court, because the
standards afféct virtually all manufacturing faci;ities, and |
complying with them will be expensive (particularly because'many
of these facilities have not previously been subject to any State
or Federal management standards), we have been inundated with
comments on them from industry, states and environmental groups.
Reéponding to these comments and developing alternative regdlato:y.
approaches to meet their authors' concerns has proven to be

extremely difficult and time consuming. ' For example, in 1978,
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the Agency proposed land dispesal and incinerator standards that
relied heavily on specific design and operating criteria that were

based on what our initial surveys indicated to be the best engineering

practices of the regulated industry. Comments on these standards

asserted two basic themes: 1) The design criteria did not represent

uniform inddstry practice and were too rigid to be applied on a
naeioa-wide basis; in many specific cases they were unnecessary,
needlessly expensive, or in fact, likely to produce adverse results,
and 2) there was insufficient experience with the history of the
design criteria to be assured that they would adequately pfotect
human health and the environment as years went by, as facilities
aged, and as new adverse affects might be discovered.

21, Some of thesefC£¢t¢crsms_were—all founded_but requlred
“M =P ——

vast efforts to disprove.4/ Others appeared well taken; in responding
G Sl a2 :

to them the Agency has undertaken a two-fold effort, each part of

vhich is extraordinarily complex. First, we have looked at our

.. design standards and whenever possible have described the performance"'

1'goals in terms that permit writers can apply on a case-byécase basis. -

Bqt then, in order to prov1de adequate guidance to permlt wrlters it
has been necessary to prepare guidance materlals which analyze the
effects not just of one required set of deslgn and operating ctlteria,_
but of many such approaches, any of which might meet the desired
performance standard.' This has g:eatly expanded the scope of the.
ﬁechnical,work required of Agency engineers. Second, we have con-
sidered alternative conceptual approaches to regulation. These neQ
approaches were outlined in some detail in a “Concepﬁ Paper" published
in the Federal Register on October 8, 1980 (45 Fed. Reg. 688676),

using land disposal facilities as an example of their applicability.

4/ For example, many comments criticized the 'validity of the Destruc-
tion Efficiencies discovered during EPA's incinerator test burn. A
major Agency research effort was launched to validate those results.
After much technical work and a world-wide literature review we have
confirmed that our initially measured Destruction Efficiencies have,
in fact, been attained for a wide range of hazardous organic wastes.
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c. Schedule for the Development of the Phase II
Incinerator and Landfill Requlations

22, We are working diligently to complete our hazardous waste
incinerator regulations and have every expectation of having them
signed by the fifteenth~cf Jaruary, 1981.

23. As 1 havg stated above, thgre are several reasons why
the task of preparing standards governing the disposal of wastes
in the ground is perhaps the most difficult technical problem the
Agency has faced. Our firm objective is £o publish these
regulations in January as well, and our intensive Agency-wide
efforts are directed toward accomplishing that objective. When we
have completed reviewing the voluminous comments on the October 8
concept paper' and the‘éxact language of the new regulations governing
disposal in the ground, I will be abie to inform the Courﬁ more
precisely as to our schedule for issuance of these standards.

24, It is unclear whether the next publication of the reg-
ulations noted in paragraph 23 will be as final standards, or will
Be proposed, because, my lawyers inform mé, depending on the substance
oflthose standards, it mgf be necessary to propose all or part of
the regulations to avoid Jjudicial remand for inadequate notice and
comment under the Administrative Procedure Act. If the decision
is made to pEOpose the regulations it will be virtually impossible
for me to predict when those regulations will be issued as finai.
standards, because there will be a new Administrator by then, and
:probably a new Assistant Administrator for Water and Waste Management.

In any evént, I will notify the Court in January as to our intentions

with respect to these important standards.

foregoing is true

/% 50,

louglas M. Costlé

I declare under penalty of perjury that t

and correct.

Executed on December é? , 1980
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1 hereby certify that the foregoing Affidavit of Douglas M.
Costle has been hand-jelivered or mailed, first class postage
prepaid this 9th day of December, 1980 to each of the following:

Russell R. Eggert, Esquire
Dean Hansell, Esquire

Georgr W. Wolff, Esquire
Environmental Control Division
188 West Randolph, Suite 2315
Chicago, Illinois 60601

William A. Butler, Esquire
Jacqueline ‘H. Warren, Esquire
Environmental Defense Fund
1525 18th Street, N.W.
Washington, D.C. 20036

Bill S. Forcade, Esquire

Robert Goldsmith, Esquire

Citizens for aa Better Env1ronment
59 East Van Buren, Suite 2610
Chicago, Illincis 60605

Ellen Weiss, Esquire
Sheldon, Harmon, and Weiss
1025 15th Street, N.W.
Washington, D.C. 20005

William C. Brashares, Esquire
Richard W. Bowe, Esquire
Cladouhous & Brashares

‘1750 New York Avenue, N.W.
Washington, D.C. 20006

Thomas H. Truitt, Esquire
Toni K. Golden, Esguire
Wald, Harkrader & Ross

1320 Nineteenth Street, N,.W.
Washington, D.C. 20036

John H. Pickering, Esquire
Andrew T.A, Macdonald, Esquire.
Wilmex, Cutler & Pickering
1666 K Street, N.W.

Washington, D.C. 20036

Michael K. Glenn, Esquire
Chadbourne, Parke, Whiteside & Wolff
1612 K Street, N.W.
~Washington, D.C. 20006

Loren K. Olson, Esquire

John R. Quarles, Jr., Esquire
1800 M Street, N.W.
Washington, D.C. 20036
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Stark Ritchie, Esquire
2101 L Street, N.W.
Washington, D.C. 20037

Alan B. Mallohan, Esquire

J. Roy Spradley, Esquire

Rose, Schmidt, Dixon, Hasley,
Whyte & Hardesty

818 Connecticut Avenue

Washington, D.C. 20006

Lawrence A. Demase, Esquire

Ronald 5. Cusano - .

_Rose, Schmidt, Dixon, Hasley,
Whyte & Hardesty

900 Oliver Building

Pittsburgh, Pennsylvania 15222

Honorable John Culver

Subcommittee on Resource Protection
Room 4202

Senate QOffice Building

.Washington, D.C. 20510

Honorable Bob Eckhardt

Subcommittee on Oversight and
Investigations .

Committee on Interstate and
Foreign Commerce

Rayburn House Office Building

-Washington, D.C. 20515

Qﬁi;uuufgufizild&uA4¢-

Lisa K. Friedman




}’;Monsanto

MONSANTO TEXTILES COMPANY
P O. Box 12830

. Pensacola, Flornida 32575
Phone: (904) 968-6311

January 28, 1981

Mr. Tommie A. Gibbs, Chief

Air racilities Branch

U.S. Environmental Protection Agency
345 Courtiand Street, N.E.

Atlanta, Georgia 30308

Dear Mr. Gibbs: .
Re: Monsanto Company PSDxﬁerm1t
- Maleic Anhydride Production Facility
PSD FL-055
Legal No. 22111 1-T

January 1, 198]

Some additional significant information which bears on EPA's BACT determination
for the reference permit has come to Monsanto's attention. For that reason

we are submitting for the record these additional comments and will appreciate
your consideration of them in your deliberations.

The attached very recent document is a copy of a transmittal from Douglas Costle,
as Administrator of EPA, to the District Court in Washington, D.C. In this
document Mr. Costle addresses the problem that EPA. has.encountered in developing
regulations to implement the Resource Conservation and Recovery Act. On pages

15 through 18 of this document, the problems of determining appropriate incinera-
tor destruction efficiencies for establishment of emission Timits are discussed.
Following are some direct quotations from Mr. Costle.

"In developing most of these standards, we are literally working
on the frontiers of science." ‘

"Most earlier engineering work on incinerators has focused systems
maintenance and heating valve, rather than on assessing destruction
efficiency and predicting emissions."

"There are few generally accepted industrial design standards to
serve as a basis for technical requirements. There is little record
of achievable performance capability and even less of a history
of acceptable performance capability."

Monsanto believes that these comments strongly support our contention that the

data base available for technology transfer used to establish proposed emission
limits for the reference permit leaves many questions unanswered and many

unknowns which could have a significant adverse impact on achieving the proposed BACT

¢ umi ot Monsanto Company



Mr. Tommie Gibbs, Chief January 28, 1981
Air Facilities Branch

emission Timits.

In view of Mr. Costle's further confirmation of the existing probiems in
establishing emission limits for incinerators, some allowance for these
problems should be made in determining BACT so that specific emission 1imits
are actually achievable.

Your review of the attached document and consideration of Monsanto's position
will be appreciated.

Sincerely,

€ i '/qc .oc /'

J.73. Vick

Environmental Control Superintendent

aw
attachment

cc: Mr. Kent Williams
Mr. Jeff Shumaker
Mr. Bill Thomas
Ms. Mary Clark
Mr. Tom Moody
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CERTIFIED MAIL ~ RETURNM RECEIPI REGUESTED

REF: 4AH-AV

Mr. J. J. Vice

Environmental Control Superintesdient
Monsanto Company '

r. Q. Box 1283

Pensacola, Flcri&a 32575

. Re: Maleic Anhjarlue PYOULGLIOH Feciliity

PED-FPL~05!
Dear Mr. Vieckry

Review of your Peb 1ary 19, 1480 application to conatruct a feoility woich
will procuce maleic & nhjdriue and is to Le located near Pensacola, Ploriva bhes
been completed. The copstruction is sublect te rules tor the Prevention ol

Slgnxficar“ Air Quality Deterioration (PuD) contained in 40 CPR §52.21.

Ne have det@rmined that tme construction, as cescripsd in the zpplication,
meets all applicalle reguirements of the PSD regulations, subijevt to tne
conaitions in the Conclusicns section to the Final Determinatico (encloseu).
EPn has performed the preliminary determination concerning tbe proposed
construction, and pubiiehea 2 reguest {or purlic comment cu vanuary 1, 1981,
Your comments were the only comtents received., Ouy revponse to those comments

.ig attacbed to the Pinal Determination. Bautbority teo Copstruct a scaticnary

Source i3 hereby issuved For the facility described asbova, subject to tie
conditions. in the Conclusions section to the Finel Detarmjhvticn.' Thisg
authority te Construet is based szolely on the requirements of 40 CFR £52,21,
the Pederal ragulations qovern:ng slgrificrnt wveterioravicn of &ir quality.
It does not apply to WPDES or other permite issued by this agency or pormits
issued Ly otber mgencige. Information reqarding EPA peruiiting requirements
can be providey if youw contact Mr. Joe Pranzmebbes, Director, Cffice of
Program Integratior and C~g:¢vf:«t:&<:n~ . 2t 404/B21- °ﬂ7k. Adaiticnally,
construction covered by thia dutbority to congtruct muast pe ipitiahed witpin
18 months from the date of th 8 letter.



Please be advised that a violrstion of any condition issued as part of this
approval, ‘as well as any construction which preseeds in wmaterisl variance with
information submitted in your application, will pe subject to enfercement
action. : : . ' : '
Authority to Construct will take effect on the cate of this letter. The
complete analyels which justifies this spproval has been fully documented for
- future reference, if necessary. Bny questions cencerning this approval may be
dirscted to Dr. Kent Williams, Chief, New Source Review Section, 404/881-4552.

Sincerely yours,

. Thomas W. Devina

Director

_Air an¢ Hagardous Materials Divipion
Enclosure

“eg: FL DER



PUBLIC NOTICE

On January 1, 1981, the Environmental Protection Agency published a notice
of availability of the Preliminary Determination for the proposed modification
of Monsanto's maleic anhydride facility near Pensacola. During the 30-day
public comment period, no comments were received other than those submitted oy
the company. As a result of the comments by Monsanto and the Agency's
evaluation of them, the allowable emissions of volatile organic compounds
(VOC) and carbon monoxide (CO) specified in the Final Determination are 482

tons per year and 648 tons per year respectively.

The Final Determination and Permit are available for inspection at the

office of Mr. Joe Flowers, Escambia County Comptroller. Questions regardidg

the permit conditions may be directed to:

Mr. Tommie A. Gibbs

Aif Facilities Branch
Environmental Protection Agency
345 Courtland Street

Atlanta, Georgia 30365



II.

III.

IV.

Final Determination
Monsanto Company
PSD-FL~055

Applicant

Monsanto Company
Post Office Box 12830
Pensacola, Florida 32575

Location

The proposed modification is located at the north end of Chemstrand
Road approximately 3 miles north of 9-Mile Road, north of Pensacola,
Florida. The UTM coordinates are: Zone 16, 475.5 kilometers east

and 3384.8 kilometers north.

Project Description

The applicant proposes to construct a plant to produce maleic
anhydride from butane. Benzene will not be used as a raw material as
it is in the majority of existing maleic anhydride plants. Benzene
has been determined to be a hazardous air pollutant, thus the
proposed use of butane as the raw material will completely eliminate
benzene emissions. Two existing steam generators are to be modified
to incinerate the off-gases from the maleic anhydride process. The

. design capacity is to be 133 million pounds of maleic anhydride per

vear.

Source Impact Analysis

The existing plant has the potential to emit greater than 100 tons
per year of particulate matter (PM), sulfur dioxide (SOj3), nitrogen
oxides (NOy), volatile organic compounds (VOC), and carbon monoxide
(CO); therefore, the existing source is a major stationary source.
The proposed modification significantly increases emissions of
pollutants regulated under the Clean Air Act as amended August 7,
1977 (bAct). Thus, 1n accordance with Title 40, Code of Federal
Regqulations, Part 52.21 (40 CFR §52.21) as promulgated August 7, 1980
{45 FR 52676), the proposed construction is a major modification and
1s subject to a Prevention of Significant Deterioration (PSD) review.

The PSD review applies to each pollutant for which the modification
would result in a significant net emissions increase. Table 1
summarizes emission changes of all pollutants regulated under the Act
affected by the proposed modification. As this table shows, the
proposed net emissions increases of VOC ana CC are significant as
defined in the PSD regulations (Line E greater than Line F). The
emissions of PM, SO3, and NOy will have no net increase, and
therefore are not subject to PSD review.



The PSD review analyzes the following:

A. Best Available Control Technology (BACT);
' B.  National Ambient Air Quality Standards (NAAQS) Impacts;
C. PSD Increment Impacts;
D. Class I Area Impacts;
E. Growth Impacts, and
F. ©Soils, Visibility and Vegetation Impacts.

A. BACT Analysis

aAny new or modified facility which increases emissions of VOC or CO
must apply BACT. BACT is defined for each pollutant as the maximum degree
of reduction achievable determined by a case-by-case review, taking into
account energy, environmental and economic impacts. The applicant has pro-
posed BACT for each applicable case and has presented justification for
the choice proposed. The justification is based upon the criteria listed
above.

EPA has reviewed the technology and emission limits proposed as BACT;
it has concurred in some cases, and reguired amended values in other cases
to achieve a determination which meets the defined objectives.

The maleic anhydride process off-gases will consist of 96 percent
Hy0, COp, Oy, and Ny with less than 2 percent each of CO and
organics. The organics will be largely butane with small guantities of
acetic acid, acrylic acid and maleic anhydride. ©NoO benzene is expected in
these off-gases. At full operating rate these organics may range up to
7000 pounds per hour and the carbon monoxide range up to 6700 pounds per
hour.
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Table 1

Summary of Emissions, Tons/Year@

Facilities M S02 NOx vocC co
A. New Construction
Maleic Anhydride Plant 0- 0 0 0 0
Product Storage 0 0 0 <1 0
B. Modified (After) ’ L
Boilers #7 and #8 <61b <2.5b <1358¢ 482 648
C. Modified (Before) ] o
Boilers #7 and #8 61d - 2.59- 1358, 13d.£  704,f
D. Increase from Modified 0 0 0 469 578
E. Increase from New
and Modified 0 0 0 470 5787
F. Significant Emissions
Increase 25 40 40 40 100

dBased upon maximum capacity operating 100% of the year.

bApplicant proposed no increased emissions; this is ensured through Florida
State Operation Permit condition of gas fuel firing only.

Capplicant proposed no increased emissions; this is to be ensured through
Condition 6 of this PSD permit,

dcalculated by EPA based upon AP-42 (Table 1.4-1) emission factors for gas
compustion.

®Based upon test data (1977 and 1979) supplied by applicant,

prplicant proposed higher values (see section IV A.).
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The applicant proposes to control emissions of organics and CO by
burning the process off-gases in two modified steam generators (Babcock
and Wilcox Boilers #7 and #8).

These steam generators are currently permitted to operate with gas
fuel only. At full operating rate (500 million Btu/hour each) the actual
emissions are estimated to be 3 pounds per hour of VOC and 16 pounds per
hour of CO. These estimates were made by EPA based upon AP-42 (Table
1.4-1) emission factors and are somewhat lower than those submitted by the
applicant (6 and 30 respectively). The introduction of the process
off-gases to these steam generator furnaces will reduce fuel consumpt%Qn
and should not increase emissions from fuel.

The applicant proposes this technology as BACT for the control of
organic and CO emissions from the maleic anhydride process. The applicant
further proposes BACT for this modification be a maximum of 91 pounds per
hour of total gaseous non-methane organic carbon and 148 pounds per hour-
of CO emissions. This represents 98.5% and 98.0% control of organics and
co, respectivély at the maximum maleic anhydride process off-gas rate.

The applicant has agreed that when lower operating rates occur the rate
(pounds/hour) of emissions will also be lowered (see permit Condition %3,
ITable II for actual conditional rates). —

EPA review concurs that the proposed technology constitutes BACT for
this case, and further recognizes that this is a new process with no
directly applicable information available to determine control
efficiencies. '

The applicant proposed control efficiencies for VOC based upon the
proposed National Emission Standards for Hazardous Air Pollutants
(NESHAPS) published 45 FR 26660, April 28, 1980 for existing maleic
.anhydride plants. This standard was derived from option 1 defined in the
preamble as: ‘ s

"97 percent benzene control, based on the best demonstrated level of
control that is now achieved at an existing maleic anhydride plant’
and that is universally applicable at any existing plant." (Emphasis
added.) -

The selection of the option in this Final Determination over a com-
petitive option (99 percent control svecified in the PSD Preliminary
Determination) as the standard was based upon a variety of specific
environmental, energy and economic considerations involving the affected
existing plants. These are discussed at length in the preamble to the
proposed standard. ‘

The maleic anhydride plant processing equipment components (pumps,
valves, etc.) have the potential to emit fugitive VOC emissions. vFor this
reason, components in VOC service require application of BaCT. BACT for '
fugitive VOC emissions such as this is limited to require wOrk practices
and egulpment standards. Emissions limits standards cannot reasonaply be
established. In controlling these emissions, the source will establish a
leak detection and repair program.



The National EFmission Standards for Hazardous Air Pollutants (NESHAPS)
proposed as Subpart # of Part 61 of Chapter 1, Title 40 of the Code of
Federal Regulations has been proposed as a National Emission Standard for
Benzene Emissions from Maleic Anhydride Plants. This was published April
18, 1980 (45 FR 26660). This proposed maleic anhydride plant would be
subject to this rule if promulgated as proposed. The use of butane as a
raw material is considered 100 percent control of benzene and therefore
ensures compliance with the proposed requirement that a new source shall
have no detectable benzene emissions.

B. Impact Upon National Ambient Air Quality Standards (NAAQS)

Emissions of VOC reguire review to ensure the ozone NAAQS shall not be
violated. The ambient standards for ozone and CO for various averaging '
times are:

Pollutant Averading Time NAAQSa
Ozone l-hour 235
Carbon Monoxide 8-hour 10,000

l-hour 40,000

dMicrograms per cubic meter; not to be exceeded more than once per year.

The present air gquality of Escambia County is monitored by the Floriaa
Department of Environmental Regulation (DER) with continuous readings
obtained at a site at Ellyson Field. A summary of the ozone and CO data
for 1978 and the first 9 months of 1979 is: -

Number of Ozone Observations 1978 1979
Average, ppm . 025 .033
High, ppm .106 .114
2nd High, ppm .100 .105
NAAQS, ppm ‘ .1202 .1202@

Numpber of CO Observations 1978

Average, Ppm 0.45

High, ppm 3.6

2nd High, ppm 3.0

NAAQS, ppm 35b

drqguivalent to 235 micrograms per cubic meter.
bgquivalent to 40,000 micrograms per cubic meter.



The applicant proposes that tnis ambient air data is representative of
the maximum concentrations expected in the overall area. He notes that
ozone 1is an "area wide" pollutant and that the monitoring site is
surrounded by industrial and mobile sources. The monitoring site is less
than 20 kilometers from the proposed modification; EPA concurs that the
data is representative of the existing air quality. The data shows the
ozone NAAQS was not violated during the representative time.

The applicant has submitted an analysis to show the impact of the
proposed modification upon the ozone NAAQS. The analysis considered the
proposed VOC emissions increase of 469 tons per year. Also considered was
a 1977 emissions inventory 2 which showed total hydrocarbon emissions in
Escambia County to be 23996 tons per year. The inventory, developed by
the Florida Department of Environmental Regulation also projected that by
1982 the total hydrocarbon emissions will be reduced by 3076 tons per year
due to decrease in mobile source emissions. The applicant reasons the 469
tons annual increase from the proposed modification would offset only 15
percent of this projected reduction. as discussed previously, monitoring
data does not show NAAQS violations. Further, a net VOC emissions
reduction is expected to occur by 1982. On this basis the applicant
concluded that the proposed increase does not threaten the NAAQS for ozone.

The reduced VOC emissions allowed by BACT of 469 tons per year will
leave 85 percent of the projected emissions inventory reduction intact.
EPA concurs that this analysis shows the ozone NAAQS will not be violated
due to the proposed modification.

The proposed CO emissions were modeled by the applicant using PTMAX.
An expected maximum l-hour increase of 37 micrograms per cubic meter is
below the significance levels of 500 for an 8-hour average or 2,000 for a
l-hour average (43 FR 26393, June 19, 1978). Therefore, no further
analysis of impact upon the NAAQS for CO is required, and it is concluded
that the proposed modification does not threaten the NAAQS for CO.

c. Impacts Upon PSD Increments

No PSD increments have been established for VOC or CO.

D. Impacts Upon Class I Areas and Areas of Known Increment Violations

The nearest Class I area is Breton National Wildlife Refuge in
Louisiana which is approximately 160 kilometers to the west. The proposed
- modification is not expected to affect that area. WNo areas of known
increment violation are in the vicinity of this modification.

E. Growth Analysis

No additional employment will result due to this modification, and no
growth in the area will result due to product use. Transportaticn of raw
materials and product will result in minimal secondary impacts. The
applicant concludes and EPA concurs that growth associated with this
modification will not cause significant air quality impacts.

\
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F. Iimpacts Dpon Scils, Visipbility, and Vegetation

The applicant concludes this modification will have no impact upon

soils,

vegetation or visibility because the impact upon NAAQS has been

shown to be small and these standards were set with welfare impacts
considered. EPA concurs the impact upon soils, vegetation and visibility
will not be significant.

Ve . Conclusions

EPA Region IV proposes a final determination of approval with
conditions for construction of the maleic anhydride plant and
modifications to two existing steam generators proposed by Monsanto
Company in its application submitted February 19, 1980. The determination
is made on the basis of information contained in the application and in
additional information received June 12, 1980, July 21, 1980, and October-

1, 1980

(application complete on July 21, 1980). The conditions set forth

in the permit are as follows:

1.

The new and modified facilities shall be constructed in

~accordance with the capacities and specifications stated in the

application.

Benzene shall not be used as any part of the maleic anhydride
plant feed stream unless the permit is modified for its use and
all applicable regulations met.

The allowable emissions for volatile organic compounds (VOC) and
carbon monoxide (CO) shall be varied depending on the number of
maleic anhydride reactors in operation.

The total allowable VOC and CO emissions from both modified
steam generators for each of the reactor operating modes are
limited as follows:
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\ TABLE II
Emission Limits
Operating No. of Reactor TGNMO* (1b/hr) CO (lb/hr)
Modes in Operation (3) (B) C D
I 4 91 118 - 148 183

11 3 87 113 138 171

11T 2 69 90 115 142
(both boilers in operation)
v . 2 60 78 100 124 -

(only one boiler in operation)

*Total gaseous non-methane

organic carbon

(d) = an average of any 24 consecutive one-hour periods for VOC measured as TGNMO
(B) = one hour maximum for VOC measured as TGNMO

(C) = an average of any 24 consecutive one-hour periods for CO

(D) = one hour maximum for CO

Note: Allowable emissions during any 24-hour period during which the operating

mode changes shall be determined by prorating the emissions proportionally

with the hours of

operation in each mode.
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Permittee shall install, calibrate, maintain, and operate a
continuous monitoring system for the measurement of carbon
monoxide concentration in the flue gases from each of the two
(2) modified steam generators.

The continuous monitoring system must be able to perform at a
minimum of one CO analysis every 15 minutes. :

Permittee shall also monitor and record: (l) process off-gas
flow rate, (2) fuel flow rate, (3) combustion air flow rate, (4)
furnace temperature, (5) operating time of each reactor and
other process parameters or information necessary for a
calculation of the total flue gas volumetric flow rate from each
steam generator.

The flue gas temperature in each modified steam generator shall
be monitored and recorded and shall be maintained at or above
1800°F while any amount of maleic anhydride plant off-gas 1is
being incinerated. Operation below 1800°F shall be allowed only
if specific performance tests have been conducted to demonstrate
compliance at or below the specific operating furnace
temperature.

Permittee shall develop and implement a plan to correlate VOC
concentrations to CO concentration of flue gases from each
modified steam generator under various operating conditions.
VOC/CO correlation can be analytical or empirical equation. VOC
concentration will be predicted from monitored CO concentration
using the established correlation equation.

Permittee shall submit to EPA a test report describing in detail

the methods, conditions, and validity of the VOC/CO concentra-
tion correlation within 15 days after such relations are
established. '

Reliability of VOC/CO correlation equations shall be evaluated
at least once a year through actual analysis of VOC sampling
over the operating range. The test data shall be submitted to
EPA for review within 30 days after completion of the test.

Should process modifications which affect the validity ot
VOC/CO correlation be made on either the maleic anhyd;ide'plant
or the steam generators, recorrelation of VQOC/CO emiss$ion
concentrations shall be conducted within 90 days of, attaining
full operation. After such modification, the plan shall be
revised as necessary. Such modifications include, but'are not
limited to, combustion modifications such as installation of
different type burners, combustion air relocation, fuel
conversion, and tube removal or addition.
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Demonstration of Compliance

a.

Initial Compliance:

Compliance with the 24-hour average emissions limits (Table
II) shall be determined by performance tests scheduled in
accordance with the attached General Conditions. The
performance tests shall be conducted in accordance with the

‘'provisions of reference methods in aAppendix A of 40 CFR 60,

except as provided under 40 CFR §60.8(b) as follows:

a. Method 1 for selection of sampling site ana sample
traverses;

b. Method 3 for gas analysis;

c. Method 7 for concentration of nitrogen oxides;

d. Method 10 for carbon monoxide:

e. Method 25 or proposed Method 25a for volatile
organic compounds.

The performance test to show compliance with the organic
emissions limits anda the carbon monoxide limits shall be
conducted at the maximum maleic anhydride process operating
rate (for each of the operating modes), minimum poiler fuel
gas temperature, and minimum excess oxygen rate expected
during future operations. If operation cannot be achieved
with all these extremes simultaneously, additional
performance tests shall be run to ensure compliance at zll
expected actual operating conaitions.

The performance test to show compliance with the nitrogen
oxides emissions limit (310 1lb/hr) shall pe conducted at
the maximum excess oxygen rate and the maximum exit gas
temperature expected during future operations.

The parameters of maleic anhydride process rate, monitorea
variables and cther routinely monitored steam generator
process control parameters shall be recorded during
compliance testing and made a part of the reported results.

B. Continuous Compliance

The permittee shall develop and implement a plan to
monitor and maintain the maleic anhydride plant and
modified steam generator control parameters to
optimize destruction efficiency of volatile organic
compounds (VOZ) while maintaining VOC ana CO emissions
at or below the allowable emission limits specifisc in
permit condition three (3).
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The permittee shall continuously monitcr 0
concentrations, correlate CQO concentration to VOC
concentration, calculate and recora (1) the flue gz
volumetric flow rate, (2) CO emission, lb/hr, and
vVQoC emission, lb/hr, from each of two steam
generators:; with a time lag of not more than 10
minutes and a frequency of not less than four per
hour. Moreover, alarms shall be installed to indicate
process operation outside allowable emission limits.

s
3)

(i) the emissions of carbon monoxide in pounds per
hour will be determined from monitored CO
concentration and calculated flue gas flow rate;

(ii) the emission of VOC in pounds per hour will be
determined from predicted VOC concentration and
calculated flue gas flow rate. The VOC
concentration will be predicted through VOC/CO
correlation eguation;

(iii) the predictive VOC emission shall be used to
determine compliance unless the permittee
adequately demonstrates through other means that
the emission levels are in compliance. An
evaluation of such demonstration must be made
through a submittal to EPA and their concurrence
with the alternate methodology.

Compliance determination for VOC or CO for each
of the operating modes will oe based on the total
emission from both modified steam generators,
with emission limits specified in permit
condition three (3) Table II.

The source will establish a program to control fugitive VOC
emissions, This program will consist of continuous leak
detection and repair program.

During start-up, shutdown, and control system malfunction

the source must comply with the following:

a. The emissions will not exceed 1,750 lbs of either VvOC
{calculated as butane) or CQ/reactor nhr. for start-ups
and malfunctions:; 875 1lbs of either VOC or CO/reactor
hr. for shutdowns.

b. No more than 1 1/2 hours during an individual reactor
start-up or shutdown.

c. No more than 8 hours for a total production start-up.
d.” NoO more than 6 nours during a control system
malfunction to allow sufficient time to troubleshoot

and corract the problem.

The source must comply with the requirements and orovisions
of the attached General Conditions.



GENERAL CONDITIONS

The permittee shall notify the permitting authority in writing of the
beginning of construction of the permitted source within 30 days of such
action and the estimated date of start-up of operation.

The permittee shall notify the permitting authority in writing of the
actual start-up of the permitted source within 30 days of such action and
the estimated date of demonstration of compliance as required in the
specific conditions. '

Each emission point for which an emission test method is established in
this permit shall be tested in order to determine compliance with the
emission limitations contained herein within sixty (60) days of achieving
the maximum production rate, but in no event later than 270 days after
initial start-up of the permitted source. The permittee shall notify the
permitting authority of the scheduled date of compliance testing at least
thirty (30) days in advance of such test. Compliance test results shall
be submitted to the permitting authority within forty-five (45) days after
the complete testing. The permittee shall provide (1) sampling ports
adequate for test methods applicable to such facility, (2) safe sampling
platforms, (3) safe access to sampling platforms, and (4) utilities for
sampling and testing equipment.

The permittee shall retain records of all information resulting from
monitoring activities and information indicating operating parameters as
specified in the specific conditions of this permit for a minimum of two
(2) years from the date of recording.

If, for any reason, the permittee does not comply with or will not be able
to comply with the emission limitations specified in this permit, the
permittee shall provide the permitting authority with the following
information in writing of such conditions on a quarterly basis:

(a) description of noncomplying emission(s);
(b) cause of noncompliance;

{c) anticipated time the noncompliance is expected to continue or, if
corrected, the duration of the period of noncompliance;

(d) steps taken by the permittee to reduce and eliminate the noncomplying
emission;

and

(e) steps taken by the permittee to prevent recurrence of the
noncomplying emission.

Failure to prowvide the above information when appropriate shall constitute
a violation of the terms and conditions of this permit., Submittal of this
report does not constitute a waiver of the emission limitations contained
within this permit.
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Any change in the information submitted in the application regarding
facility emissions or changes in the quantity or guality of materials
processed that will result in new or increased emissions must be reporEed
to the permitting authority. If appropriate, modifications to the permit
may then be made by the permitting authority to reflect any necessary
changes in the permit conditions. 1In no case are any new or increased

emissions allowed that will cause violation of the emission limitation
specified herein.

In the event of any change in control or ownership of the source described
in the permit, the permittee shall notify the succeeding owner of the
existence of this permit by letter and forward a copy of such letter to
the permitting authority. '

The permittee shall allow representatives of the State environmental
control agency and/or representatives of the Environmental Protection
Agency, upon the presentation of credentials:

(a) to enter upon the permittee's premises, or other premises under the
control of the permittee, where an air pollutant source is located or
in which any records are reqguired to be kept iunder the terms and
conditions of the permit;

(b) to have access to and copy at reasonable times and records required
to be kept under the terms and conditions of this permit, or the Act;

(c) to inspect at reasonable times any monitoring equipment or monitoring
method required in this permit;

(d) to sample at reasonable times any emission of pollutants;

(e) to perform at reasonable times an operation and maintenance
inspection of the permitted source.

All correspondence required to be submitted by this permit to the
permitting agency shall be mailed to the:

Chief, Air Facilities Branch

Air and Hazardous Materials Division
U. S. Environmental Protection Agency
Region 1V

345 Courtland Street

Atlanta, Georgia 30365

The conditions of this permit are severable, and if any provision of this
permit, or the application of any provision of this permit to any
circumstance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall not be affected
thereby.

The emission of any pollutant more freguently or at a level in excess of that
authorizad by this permit shall constitute a violation of the terms and
conditions of this permit.
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Response to Comments
Monsanto Company

PSD~-FL-055

One commenter responded to the Preliminary Determination and Public Notice
issued January 1, 1981 for Monsanto's application to construct a maleic
anhydride plant (PSD-FL-055). EPA Region IV has evaluated the comments made
and where appropriate, revised the Preliminary Determination. Responses to
individual comments and changes incorporated into the Final Determination are
summarized as follows:

Comment 1

The commenter guestioned whether or not a statement of design capacity
includea in condition one in any way restricted actual production.

Response 1

The design capacity of the plant, extractea from the application, should be
indicative of actual operation at maximum capacity; however, operation in
excess of design capacity is not necessarily precluded under Prevention of
Significant Deterioration (PSD) requlations (40 CFR §52.21) or the specific
conditions of this determination. For this plant, production in excess of
design rates can occur, providing compliance with allowable emissions limits
and otner conditions of approval is maintained in operating the plant.

Comment 2

The commenter objects to and requests deletion of Condition 2 which precluded
use of benzene as a feedstock to the plant consistent with proposed 40 CFR 51
Subpart H.

Response 2

EPA Region IV agrees that exclusion of benzene as a feedstock in this case is
premature in the absence of a promulgated standard. However, it is
appropriate to acknowledge the proposed standard and condition approval on
compliance with applicable requirements of the standard as promulgated.

It is also important to clarify that the proposed modification, as specified
in the application, is for construction of a butane process maleic anhydride
plant. A change in the feedstock or any other change in the method of
operation would require scrutiny for applicability under federal PSD
regulations.



Comment 3

The commenter feels that proposed maximum hourly emissions limits for VOC and
CO from the maleic anhydride plant are unnecessarily stringent and possibly
beyond the capability or destruction efficiency which can reasonably be
achieved from the proposed incineration control technology (modified boilers
incinerating maleic anhydride air oxidation process off-gass). The commenter
further feels that the proposed control system is undemonstrated, in that no
like facilities exist at this time and that insufficient data exists to
support, through technology transfer, the allowable limits specified in the
Preliminary Determination. i

Response 3

EPA Region IV agrees that the proposed technology is not well established and
is innovative in that the technology has potentially higher control
efficiencies and lower operating costs than established incinerator
techniques. 1In respect to VOC, a further review of the available data
sources, including additional data submitted with comments, has brought a
revision in the determination in that the proposed emissions VOC rate 1is now
91 pounds per hour of total gaseous non-methane organic emission measured as
carbon at maximum capacity measured as a 24-hour average. :
The proposed CO emissions limit (83 1b/hr maximum) has been reconsidered in
light of the additional data received and reestablished at a less stringent
level (148 1lb CO/hr). This determination is acceptable in part due to the

insignificant ambient air impact resulting from CO emissions (36 ug/m3 !
maximum 1 hour concentration). Tne proposed impact in conjunction with the

worse case existing air guality monitored (6000 ug/m3) is not endangering
the ambient standard (40,000 ug/m3). Furthermore, the minor effect of
changing the CO emissions limit (13 ug/m3) was determined insufficient to
require additional opportunity for public comments.

The VOC and CO emissions limits {(Condition 3) have been changed in the Final
Determination as discussed.

Comment 4

The commenter reguested that a NOy emissions limit and associated compliance
testing reguirements be deleted because NOy did not reguire PSD review.

Response 4

The NQy emissions limits and testing is necessary to ensure no net increase

in NQy emissions resulting from the poiler modification. Addition of

of f-gass and new burner designs will significantly change the combustion
parameters affecting NQy formation in the boilers. The threat of increased
NQy; emissions is not great enough to justify continuous monitoring; however,
compliance testing following start-up will confirm the conclusion drawn in the
application based on logical out somewhat subjective analysis, that NO,
emissions will not increase.



Comment 5

The commenter objects to the reguirement for an in-stack continuous VOC
monitor to ensure compliance. The objection is based on the test being
undemonstrated at this time.

Response 5

EPA is in agreement that at present time continuous VOC monitoring has not
been demonstrated in continuous commercial use. Continuous - monitoring of VCCs
will not be required. Continuous monitoring of process parameters and
collating these factors with VOC emission is required. TIf the process
parameters indicate VOC emissions are in violation, then a flue gas test will
be required.

Comment 6

The commenter objected to the requirement to implement a leak detection and
repair program consistent with the general provisions "BACT for Fugitive
Emissions of Hydrocarbons." The commenter guestioned the cost effectiveness
of fugitives controls and requested that if fugitives controls be required
that they be consistent with recently proposed regulation for SOCMI fugitives,
Response 6

EPA agrees that in this case, "BACT for Fugitive Emissions of Hydrocarbons" is
excessive; however, Monsanto will still have to install a continuous leak
detection and repair program. Monsanto will be under SOCMI fugitives
regulations when they are promulgated.

Comment 7

The commenter requested a 270 day period following startup during which to
optimize the control system and demonstrate compliance. '

Response 7

EPA agrees that an extended period for shakedown and compliance testing 1is
reasonable in this instance due to the complexity of the performance testing
which must be accomplished. The permit conditions have been revised to allow
up to 270 days following start-up for compliance testing.

Comment 8

The commenter requested that reports of excess emissions be required quarterly
consistent with NSPS reguirements rather than within 5 days.

Response 8

EPA agrees to the guarterly reporting of excess emissions.



Comment 9

The commenter requested specific language be incorporated into the permit
conditions to address excess emissions during start-up, shutdown, and
malfunction.

Response 9

EPA agrees that specific startup, shutdown, and malfunction provisions should
be incorporated into the permit. A condition to this effect has been added to
the Final Determination.

Summary

The Final Determination takes into consideration the comments and responses
discussed previously. A copy of the comments received have been appended to
the Final Determination and will be placed on display in the same location as
the Preliminary Determination for public information.



V STATE OF FLORIDA )

DEPARTMENT OF ENVIRONMENTAL REGULATION |

BOB GRAHAM
GOVERNOR

NORTHWEST DISTRICT

160 GOVERNMENTAL CENTER
PENSACOLA, FLORIDA 32501-5794

VICTORIA J, TSCHINKEL
SECRETARY

ROBERT V. KRIEGEL
DISTRICT MANAGER

March 2, 1984

Mr. R. L. Monty S - D E R
Superintendent Environmental, Health : .
and Safety _ _ , ; MAR 05)1984

Monsanto Company

P. 0. Box 12830 - D@\ONJ

Pensacola, Florida 32575 .
Dear Mr. Monty:
Enclosed is Permit NumbervAOi7—77464, dated Maréh'E, 1984

to operate a maleic anhydride plant, issued pursuant to Section
403.087, Florida Statutes. ‘ '

Should you object to this permit, including any and all of the condi--
tions contained therein, you may file an appropriate petition for
administrative hearing. This petition must be filed within 14 days of
the receipt of this letter. Further, the petition must conform to the
requirements of Section 28-5.201, Florida Administrative Code (see
reverse). The petition must be filed with the Office of General
Counsel, Department of Environmental Regulation, Twin Towers Office
Building, 2600 Blair Stone Road, Tallahassee, Florida 32301,

If no petition is filed within the prescribed time, you will be deemed
to have accepted this permit and waived your right to request an admin-
istrative hearing on this matter.

Acceptance of the permit constitutes notice and agreement that the
Department will periodically review this permit for compliance,
including site inspections where applicable, and may initiate enforce-
ment action for violation of the conditions and requirements thereof.

.Sinceréiy,

s L S

Thomas W. Moody, P.E. L
Special Programs Supervisor

TWM: jpd
Enclosure

Protecting Florida and Your Quality of Life
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION -

BOB GRAHAM
NORTHWEST DISTRICT GOVERNOR
160 GOVERNMENTAL CENTER

PENSACOLA, F LORIDA 32501-5794

VICTORIA J. TSCHINKEL
SECRETARY

ROBERT V. KRIEGEL
DISTRICT MANAGER

PERMITTEE: =~ = I.D. Number: 10/17/0040/06

Permit/Certification Number: AO17-77464
Monsanto Company Date of Issue: March 2, 1984~

Expiration Date: January 1, 1989

County: Escambia : L

Latitude/Longitude: 30°35'28'"N/87°14'25"W
" Section/Township/Range: 30/1N/30W

Project: Maleic Anhydride Plant

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Rules 17-2 and 17-4. The
above named applicant, hereinafter called Permittee, is hereby
authorized to perform the work or operate the facility shown on the
application and approved drawing(s), plans, and other documents
attached hereto or on file with the department and made a part hereof
and specifically described as follows:

Operation of a maleic anhydride plant. Designed to produce 18,860
pounds of maleic anhydride per hour (pph) using butane as a raw.
material. The reaction is carried out in four reactors with waste
gases separated in two product recovery units. .

Approximately 260,000 pounds per hour of waste gas is emitted from each
pair of reactors, this contains less than 3,500 pounds per hour of
carbon monoxide (CO) and less than 2,500 pounds per hour of volatile
organic compounds (VOC). The balance of the waste gas stream .is
harmless H,0, CO, and N,. Emissions of CO and VOC are controlled

by incineration in Boilers #7 and #8. The two waste gas headers are
cross—connected, but normal flow is from Reactors #l and #2 to Boiler
#7 and from Reactors #3 and #4 to Boiler #8.

During startup, shutdown or malfunction of the maleic anhydride plant,
waste gases are vented without control. This is required for safety.
.Such venting is conditionally allowed. ‘ D

Located: _Intersectidn-of State Roads 292 and 297, north.of Penéécola.

Protecting Florida and Your Quality of Life
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PERMITTEE: I.D. Number: 10/17/0040/06
Monsanto Company Permit/Certification Number: AOl17-77464
Date of Issue; March 2, 1984

Expiration Date: January 1, 1989
GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and restrictions
set forth herein are "Permit Conditions'", and as such are binding upon
the permittee and enforceable pursuant to the authority of Sections
403.161, 403.727, or 403.859 through 403.861, Florida Statutes. The
permittee is hereby placed on notice that the Department will review
this permit periodically and may initiate enforcement action for any
violation of the "Permit Conditions" by the permlttee, its agents,
employees, servants or representatlves.

e (o5

2. This permit is valid only for the specific processes and operations
applied for and indicated in the approved drawings or exhibits. Any
unauthorized deviation from the approved drawings, exhibits, specifica-
tions, or conditions of this permit may constitute grounds for revoca-
tion and enforcement action by the department.

3. As provided in Subsections 403.087(6) and 403.722(5), Florida
Statutes, the issuance of this permit does not convey any vested rights
or any exclusive privileges. Nor does it authorize any injury to
public or private property or any invasion of persomnal rights, nor any
infringement of federal, state or local laws or regulations. This
permit does not constitute a waiver of or approval of any other depart-
ment permit that may be required for other aspects of the total project
which are not addressed in the permit.

4. This permit conveys no title to land or water, does not constitute
state recognition or acknowledgement of title, and does not constitute
authority for the use of submerged lands unless herein prov1ded and the
necessary title or leasehold interests have been obtained from the
state. Only the Trustees of the Internal Improvement Trust Fund may
express state opinion as to t1t1e.

‘5. "“This permit does not “relieve the’ permlttee from 11ab111ty ‘for harm

or injury to human health or welfare, animal, plant or aquatlc life or
property and pénalties therefor caused by the construction or operation
of this permltted source, nor does it allow_the permittee to cause
pollution in contravention of Florida Statutes and department rules,

~unless specifically authorized by an order from the department.

 6.‘ The permlttee shall at all times properly operate and ma1nta1n the

facility and systems of treatment and control (and related appurte-
nances) that are installed or used by the permittee to achieve compli-
ance with the conditions of this permit, as required by department
rules. This provision includes the operation of backup or auxiliary
facilities or similar systems when necessary to achieve compliance with
the conditions of the permit and when required by department rules.
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PERMITTEE: » "~ I.D. Number: 10/17/0040/06 -
Monsanto Company Permit/Certification Number: AO017-77464
Date of Issue: March 2, 1984

Expiration Date: January 1, 1989
GENERAL CONDITIONS:

7. The permittee, by accepting this permit, specifically agrees to
" allow authorized department personnel, upon presentation of credentials
or other documents as may be required by law, access to the premises,
at reasonable times, where the permltted activity is located or
conducted for the purpose of: '

N !

a. Having access to and copying any records that must be kept

under the conditions of the permit; :

b. Inspecting the facility, equipment, practices, or operatlons
regulated or requlred under this permit; and .

i , ]
c. Sampling or monitoring any substances or parameters at any
location reasonably necessary to assure compllance w1th this

permit or department rules.

Reasonable time may depend on the nature of the concern be1ng
investigated.

8. 1f, for any reason, the permittee does not comply with or will be
unable to comply with any condition or limitation specified in this
permit, the permittee shall immediately notlfy and prov1de the depart-
ment with the following information:

a. A description of and cause of noncompliance; and

b. The period of noncompliance, including exact dates and times;
or, if not corrected, the anticipated time the noncompliance is
expected to continue, and steps being taken to reduce, elimi-
nate, and prevent recurrence of the noncompllance.w

The permlttee shall be respon51b1e for any and a11 damages which
may result and may be subject- to enforcement actlon by the department
for penalties or revocation of this permit. .''.c. "

9. 1In accepting this permit, the permittee understands and agrees that
all records, notes, monitoring data and other information relating to
the construction or operation of this permitted source, which are sub-
mitted to the department, may be used by the department as evidence in
any enforcement case arising under the Florida Statutes or department
rules, except where such use is proscribed by Sectlons 403.73 and

403, 111 Florida Statutes. .

T v awENE s teny
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PERMITTEE: 1.D. Number: 10/17/0040/06
Monsanto Company g Permit/Certification Number: A017-77464
o Date of Issue:; March 2, 1984

Expiration Date: January 1, 1989
GENERAL CONDITIONS:
10. The permittee agrees to comply with changes in department rules

and Florida Statutes after a reasonable time for compliance, provided
however, the permittee does not waive any other rights granted by

_Florida Statutes or department rules.

11, This permit 1is transferable only upon department approval in
accordance with Florida Administrative Code Rules 17-4.12 and 17-30.30,
as applicable. The permittee shall be liable for any noncompliance of
the permitted activity until the transfer is approved by the depart-

ment.

12, This permit is required to be kept at the work site of the permit-
ted activity during the entire period of construction or operation.

13. . Th1s permlt also constitutes Determination of Preventlon of
Significant Deterioration (PSD). x

l4,  The permittee shall comply with the following monltoring ‘and
record keeping requirements: :

- a. Upon request, the permittee shall furnish all records and-
plans under department rules. The retention period for all
records will be extended automatically, unless otherwise stip-
ulated by the department; during the course of any unresolved
enforcement action. ‘

b. The permittee shall retain at the facility or other location

- designated by this permit records of all monitoring informa-

--tion (including all calibration and maintenance records and
all original strip chart recordings for continuous monitoring
instrumentation), copies of all reports required by this
permit, and records of all data used to complete the applica-
tion for this permit. The time period of retention shall be
at least three years from the date of the sample, measurement,
report or application ‘unless. otherwise specified by department
rule.

s et
5
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PERMITTEE: I1.D. Number: 10/17/0040/06
Monsanto Company Permit/Certification Number: AO0l17-77464
Date of Issues March 2, 1984

Expiration Date: January 1, 1989
GENERAL CONDITIONS:
c. Records of monitoring information shall include:

~ the date, exact place, and time of sampling or measurement;
- the person responsible for performing the sampling or -
measurement,;

- the date(s) analyses were performed;

- the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses. 7

\

15. When requested by the department, the permittee shall within a
reasonable time furnish any information required by law which is needed
_to determine compliance with the permit. If the permittee becomes
aware that relevant facts were not submitted or were incorrect in the
permit application or in any report to the department, such facts or
information shall be submitted or corrected promptly.

SPECIFIC CONDITIONS:

16. The maximum allowable operating rate is 4.1 million standard cubic
feet per hour of waste gas from each pair of reactors fed to each
boiler. The minimum allowable boiler operating rate while feeding
waste gas is 150,000 pounds of steam per hour per boiler. This source
shall not be operated beyond the allowable operating conditions unless
the permittee submits a request to the Department outlining conditions
desired and a plan to conduct carbon monoxide (CO) emission tests to
assure compliance with allowed emissions per Condition 19 below.

17. Permittee shall maintain particulate, S0, and visible emissions
in compliance with the conditions of Operation Permits AO17-63177 and
-63178 or subsequent renewal permits issued to operate Boilers #7 and

#8. :

18. Volatile organic compounds (VOC) emissions are considered to be
adequately controlled whenever carbon monoxide (CO) emissions are in
compliance with Condition 19 below. Therefore no VOC emission limit is
specified. : : : : :

19. CO emissions shall not exceed 132 pounds per hour total both
boilers. Compliance with this standard shall be assured by installing
an alarm to the CO continuous monitors which warns of all instances of
exceedance of 160 ppm. If 160 ppm is exceeded for more than 120
minutes in any 24 hour period it shall be reported as an excess
emission as soon as practical to the Northwest District Office of the
Department. In case of fluctuating concentrations each fractional
minute shall be counted as a full minute. The cause of these -excess CO



' PERMITTEE: I.D. Number: 10/17/0040/06
Monsanto Company Permit/Certification Number: AO0l7-77464
Date of Issue March 2, 1984

Expiration Date: January 1, 1989
SPECIFIC CONDITIONS:

emissions shall be investigated and any means taken to reduce,
eliminate and prevent recurrence of such cause shall be reported in
writing to the Northwest District Office of the Department as soon as
practical or at least at the end of each quarter.

20. A log for the carbon monoxide continuous emission monitors shall
be kept and shall be available for Department inspections. The' log
shall contain information concerning routine maintenance inspections,
calibrations, adjustments and repairs in accordance with Company
‘policies described and demonstrated to the Department.

21. Visible emissions shall not exceed 20% opacity under normal
operation except for up to 2 minutes in any one hour at not more than
407 opac1ty

22. During startup, shutdown and malfunction of the maleic anhydride
reactors the waste gas stream may be vented without incineration for:

A. Up to 90 minutes during startup or shutdown of an individual
reactor, or

"B. Up to 120 minutes per reactor during startup or shutdown of
more than one reactor simultaneously (not separated by more
than 2 hours), or : '

C. Up to 360 minutes during a malfunction to allow sufficient
time to trouble shoot and correct the problem,

provided the vented emissions shall not exceed 1750 pounds of either
VOC or CO per reactor hour during startups and malfunctions, or the
vented emissions shall not exceed 875 pounds of either VOC or CO per
reactor hour during shutdowns.

23, An assessment-shall be made of all instances of venting
uncontrolled waste gas which shows the time duration of actual venting
- and the total weight of VOC and of CO vented. The time and weight
allowances specified for each instance shall be recorded. A comparison
between actual time and weights vented and allowed time and weights
(per Condition 22) shall be made to determine instances of non-allowed
venting (violation). The details of this assessment shall be
maintained as a log available for Department inspections. A copy of
these details and analysis shall be submitted to the Northwest District
of the Department within 30 days after the end of each calendar
quarter.
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PERMITTEE:. I.D. Number: 10/17/0040/06
Monsanto Company Permit/Certification Number: A0l17-77464
Date of Issue: March 2, 198k

Expiration Date: January 1, 1989
SPECIFIC CONDITIONS:

24. A report of instances of excess emissions of CO (as defined in
Condition 19) and of all instances of venting which exceed the
allowances of Condition 22 shall be submitted to: PSD Coordinator,
Bureau of Air Quality Management, Department of Environmental Regula-
tion, 2600 Blair Stone Road, Tallahassee, Florida 32301-8241 with a
copy to the Northwest District Office. This report shall be submitted
quarterly within 30 days after the end of the quarter.

25. An annual operation report (DER Form 17-1.202(6) attached) shall
be submitted by March 1 each year. The attached form shall be
reproduced by the permittee and used for futur:;annual suhmittals.,

Expiration Date: Issued this day of

1984.

January 1, 1989

STATE OF FLORIDA DEPARTMENT
‘OF ENVIRONMENTAL REGULAT

S/

ROBERT V. KRIEGEL
District Manager
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STATE OF FLORIDA //,'\?\,
DEPARTMENT OF ENVIHONMENTAL REGULATIOEI
NORTHWEST DISTRICT /. ’

COMPLETENESS SUMMARY '
AIR POLLUTION SOURCES \

AC17-27953

R ROBERY V- KRILOEL
%41y op ,.ul"' DISTAIC T MANAGER

‘ SOURCE VAME: Maleic Anhydrlde production facilltyDATE RECEIVED: February 20,1
DATE REVIEWED: March 17, 198
APPLICANT NAME 1 Monsanto Company : REVIEWED BY: Thomas W. Moody

'appnxcm'r ADDRESS: P. 0. Box 12830
. : Penaacola, FL 32575

Your application for a pormit to é¢onstruct/operate this refcronced
project has-been received, and reviewed for completeness. The
tollowinq chockod items are needed to completo your application.

() Application fee of 320. Make chcck payablc to the Department
o ,ot Environmental Regulation.

! )‘ Seo commcnt. on Application, copy attached

Nl ,Lcttof'authorizinq appliciht to roprasent’ownet.

(X) 84" % 11" diagram of £low process, showing labelled emission points
o and flow rates (Section V 6 of form 17-1. 122(16)) :

{x) . 84" x 11" location map. (Section v 7)

ey BH'-x 11' plant layout sketch howing emission points. (Section VvV 8)
f") f‘T.lt teanlto showing complianco with emission limitations of the
. department.

(:Y  "Air diffusion modeling rcoults«showing compliance with ambient
o -air standards and PSD increment.

("jc Engineer's report pursuant to Soction 17-4.21(1) (¢), P.A.C.

fifg' Other: (Any saction of the application which is incomplete or
el lacks sufficient information to be evaluated)

(See attached Sheet)




"Monsanto Company
Maleic Anhydride production ftacility
ACl17-27953

On form 17-1.122 (16)

Section 11 ¢ ~ Show breakdown of estimated costs.

IIT A and B - Show flow rates, as per section V 1.
'III C -~ Show basis of emission estimates, as per section vV 2.
III1 D - Bhow derivation of efficiency, as per section V 5.
VI ¢ - Show individual constituents and concentrationa of
organics.
VI F - The control device selected must be one of those

listed as availdble in Section VI E.

: HReasonable*355urance must be affirmatively-provided that ambjent air.
quality standards at the plant site will not be exceeded. (17-4.07(1)
and-17~2.06(4) F. A. C.). Provide more site-specific data, includ-
ing recent company monitoring results, to show impact on ambient air
quality at the plant site. Provide sufficient data and information
to enable an evaluation in accordance with EPA Guidelines for Air
Quality Maintenance Plannlng and Analysis, Volume 10 (Revised), EPA-
450/4-77 001
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ULHTED STATES ENVIRONMENTAL PROTECTION AGENCY
» REGION IV

QYL COURTLAND STREET
ATLANUA, GCORGIA 20308

JAK U300

REF: 4AH-AF

W, . . Vick

Enviromnmental Contiol Superintendent

. Monsanio Cowpany

P. 0. Box 12830

‘Pensacoia, Florida 32575

Re: Maleic Antiydvyide Facility
‘ . Permit Application. ,
- (PSD-FL-055); Letter of
February 15, 1680

Dear Mr. Vick:

: EPA-?ecéived on February 19, 1980 your appiication to construct a Maleic
_Anhydride production facility .north of Pensacola, Florida (PSD-FL-055).
"Review of this application undér the Federal Prevention of Significant ”

Detericration (PSD) Regulations (40 CFR 52.21) .and the partial stay of
these' regulations published kebruqry 5, 1980 (45 FR.7800) has shown it

to be lncomp1ete

. To a]]ow review of the app11cat1on to cont1nue p]easo subm1t 1nf01mat1on

.on the following items: _ : _ : o
AL

1. Calculations Teading to the maximum emissions (tons per year ' f§“>§§

\ LA

-and PPH)- for organics and: carbon mOHOXIdO These should include the

NN
source of factua] data and the hasis of any assumptions. \&Qeﬂfcﬁ'Jb\ﬁ
‘ v \,‘l r.(' ] ’," 'L‘
R

2. Evidence of enforceable-allowab]e emissions 11m1ts for parti- (X"“'@A AL

- of these two poliutants. : : _ i\ i’
‘ v "

’ . ; \ ’: \‘( ’
3. Estimated potential und allowable emissions of MO under cuvrent - 3
permitied cperating conditions and under the proposed oper a§1nq conditions., ™ Pvﬂ;'

“This may cansist of curvent test cata and a proposed allowable Tiwit. 11 Y ot

potcnf1a! cissions of NO_ exceed 100 fons pay year and allowable cwissions Yo
increases exceed 50 tons Per year, 1000 pounds per day, or 100 pounds per 3 &
hour, analyses of BACT and NAAQS will bhe required.

A, L oprecise stelemoni of what J¢ provwvnl as BACT.  This shonld
include ,"ﬂpj”ﬁﬁ punceical allowsinle Timite hydrocarbon and cavrbon

Cmonoxide enissions.



- , ‘ ‘ -2- 'l.
'A. - 5. A copy of the input and output of the PTMAX runs.

, 6. Acceptable results of conlinuous air qua111y preconstruction
monitoring for ozone. These data shall be collected in full accordance
swith guidelines found in "Ambient Air Monitoring Guidelines for Prevention
‘of Significant Deterioration” OAQPS 1.2-096, U.S. Envirormental Protection
“Agency, Office of Air Quality Planning and Standards, Research Triangle
Park, North Carolina 27711, May 1978. LPA encouraqges -permit applicants
to consult vith the reviewing authority (EPA Region IV) regarding imple-
- mentation of the munitoring requirements. ’ :

~ 7.7 Ananalysis of the air impact projected for the areas as a
result of general commercial, residential, industrial, and other growth
-associated with the modification.

If you have questions, please fecl free to call Mr. Kent Williams of my
staff at 404/881-4552 or Mr. Jdeffrey I.. Shumaker of TRW Inc. at 919/
541-9100. . TRW is ‘under contract to FPA and its personnel are acting as
authorized representatives of the Agency in prov1d1wg d1d to the leqion 1V
PSD review program. . ‘ o

Sincere1y;
/ s (. S bt

‘TommiéjA. Gibbs,'Chief
Air'Faci1ities B(anch

:TAG;JNP}jt
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

APPLICATION TO OPERATE/CONSTRUCT
AIR POLLUTION SOURCES

SOURCE TYPE: _ X] New! [ ] Existing!
APPLICATION TYPE: [X] Construction [ ] Operation [ ] Modification
COMPANY NAME: Monsanto_Company COUNTY: __Escambia

Identify the specific emission point source(s) addressed in this application (i.e. Lime Kiln No. 4 with Venturi Scrubber; Peekmg Unit
No. 2, Gas Fired) Maleic Anhydride Plant

.

SOURCE LOCATION:  Street _ City 0 -
UTM: East 475.7 North ___3384.8
x . Latitude o ‘ "N Longitude o ’ LW

APPLICANT NAME AND TITLE: _J._J. Vick, Environs
P.0. Box 12830, Pensacola, F1. 32575
APPLICANT ADDRESS:

™~

SECTION I: STATEMENTS BY APPLICANT AND ENGINEER
A.  APPLICANT '

! am the undersigned owner or authorized reprasentative” of Monsanto Company

| certify that the statements made in this application for a __cOnstruction

. permit are true, correct and complete to the best of my knowledge and belief. Further, | agree to maintain and operate the
pollution control source and pollution control facilities in such a manner as to comply with the provision of Chapter 403,
Florida Statutes, and all the rules and regulations of the department and revisions thereof. | also understand that a permit, if
granted by the department, will be non-transferable and | wilt promptly notify the department upon sale or lega! transfer of the
permltted estabtishment.

*Attach letter of authorization : Signed: 0%4{ | C

J, 457

Name and Title (Piease Type)
Date: Telephone No. 968'7542
B. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.) . '

This is to certify that the engineering features of this pollution control project have been designed/examined by me and found to
be in conformity with modern engineering principles applicable to the treatment and disposal of pollutants characterized in the.
permit application. There is reasonable assurance, in my professional judgment, that the pollution control facilities, when prop-’
erly maintained and operated, will discharge an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will furnish, if authorized by the owner, the appli- .
cant a set of mstructlons for the proper maintenance and operation of the pollution control facilities and, if apphcable pollution

sources.
s Signed: M//
/ £ 3. Vick

Name (Please Type)

(Affix Seal) Monsanto Company
Company Name {Please Type)
P. 0. Box 12830 - Pensacola, F1. 32575
Mailing Address (Please Type) -
Florida Registration No. 4636 Date: Tetephone No. "968_7542.

15ee Section 17-2.02(15) and (22}, Florida Administrative Code, (F.A.C.} .
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SECTION II: GENERAL PROJECT Ii\!FORMATION

A. Describe the nature and extent of the project. Refer to pollution control equipment, and expected improvements in source per-
formance as a result of installation. State whether the project will result in full compliance. Attach additional sheet if necessary.

See Supplement I

B. Schedule of project covered in this application (Construction Permit Application Only)

Start of Construction __January 2, 198] Completion of Construction _July 1, 1983

C. Costs of pollution controi system{s): {Note: Show breakdown of estimated costs only for individual components/units of the
project serving pollution control purposes. Information on actual costs shall be furnished with the application for operation
permit.) K

Cost for conveying and control fac111t1es for pollution abatement is
estimated at $3M.

D. Indicate any. previous DER permits, orders and notices associated wnth the emission point, including permit issuance and expira-
tion dates. .

B & W steam generator #7 and #8. Operating permits

E. . Isthis applicaiion associated with or part of a Development of Regional Impact (DRI} pursuant to Chapter 380, Florida Statutes,

and Chapter 22F.2, Florida Administrative Code? _Yes X__No _
F.  Normal equipment operating time: hrs/day ___4__ days/wk —Z.._ wks/yr YA ; if power plant, hrs/yr __

if seasonal, describe:

G. If this is a new source or major modification, answer the following questions. (Yes or No)
1. Is this source in a non-attainment area for a particular pollutant? No
a. If yes, has “offset” been applied?
b. If yes, has *’Lowest Achievable Emission Rate”” been applied?
c. If yes, list non-attainment pollutants.
2. Does best available control technology (BACT) apply to this source? If yes, see Yes
Section V1. } . e
3. Does the State ''Prevention of Significant Deterioriation” (PSD) requirements : No
- apply to this source? If yes, see Sections VI and VIi. :
4. Do "Standards of Performance for New Stationary Sources” {(NSPS) apply to o NoO
this source? )
5. Do ""National Emission Standards for Hazardous Air Pollutants" (NESHAP) No

apply to this source?

Attach alt supportive information related to any answer of ’Yes”. Attach any justification for any answer of “’No’’ that might be
considered questionable.

DER FORM 17-1.122(16) Page 2 of 10
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SECTION Jll: AIR POLLUTION SOURCES & CONTROL DEVICES [Other than Incineratérs)

A.  Raw Materials aind Chemicals Used in your Process, if applicable:
[ Contaminants
: s Utilization .
i Description - . Relate to Flow Diagram
. .Rate - Ibs/hr
| Type | wwe
| Butane N/A NA | N/A
i ,
; SEE_SUPPLEMENT I ] |
i s : T o
f ; }
B. Process Rate, if appliéable: (See Section V, ltem 1)
1. Total Process Input Rate (lbs/hr): N/A
2. Product Weight (lbs/hr): ' )
L = §95.677PY fry
C.  Airborne Contaminants Emitted: !l{?.,uf 7“—"“3;;7'(019\( C07
[ o . T4
Narme of Emission! "1\ i5wed Emission? Allowable3 | Potential Emission Relate
j Contaminant Maximum ctual / Ch I;i;t; pFerA c Emls/ﬁ,:on Ibs/hr T/yr BQ F:ox
| Ibs/hr -/ T/}r/ h. . FAC. s/hr jagral
Ny . / *
Organics 113 399 N/A N/A See Supp. I 7848
| CO 162 569* N/A N/A___ [See Supp. I 788
Maleic Anhydride 4 0.75 N/A N/A See Supp. I 344
I * Maximums
|
D. Control Devices: {See Section V, Item 4)
Range of Particles® Basis for
(M':gge&aggr?;}'%eo ) Contaminant Efficiency Size Collected Efficiency
- : {in microns) (Sec. V, 11D
B&W Steam Gernerators Organics 97 to 100% N/A Pilot Tests,
#7 & #8 co 97 to 100% ' and
published
data g

1See Section V, ltem 2.

2Reference applicable emission standards and units (e.g., Section 17-2.05(6) Table 11, E. (1), F.A.C. — 0.1 pounds per million BTU

heat input)

3calculated from operating rate and applicable standard

4Emission, if source operated without control (See Section V, Item 3)

5¢ Applicable
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E. Fuels

Consumption®

Maximum Heat input

G. lndlcate liquid or solid wastes generated and method of disposal.
' ‘Small quantities of organics will be disposed of by contract

Equipment wash

Type (Be Specific) ‘
' avg/hr max./hr (MMBTU/hr)
SEE SUPPLEMENT I
*Units Natural Gas, MMCF/hr; Fuel Oils, barrels/hr; Coal, Ibs/hr
Fuel Analysis:
Percéni Sulfur: Percent Ash:
* Density: : Ibs/gal  Typical Percent Nitrogen: .
Heat Capacity: : BTU/Ib BTU/gal

Other Fuel Contaminants {which may cause air pollution):

if aép’licable indicate .the’percent of fuel used for space heating. Annual Average Maxifum

water and any contaminated Storm water will be handled by existing disposal

facilities.

H. Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Approxirhate Number of Hours of Operation per day

Manufacturer

Stack Height: _ ft. Stack Dismeter: ft.

Gas Flow Rate: 9€€_Supplement I ACFM  Gas Exit Temperature: OF,

WaterIVabor Content: % Velocity: FPS
SECTION IV: INCINERATOR INFORMATION

: ]

Type O Type | Type Il Type I Type IV W Type V Type VI

Type of Waste {Plastics) (Rubbish) (Refuse) (Garbage) | (Pathological) | (Lid & Gas (Solid ‘

. o : By-prod.) By-prod.) i

Lbs/ht !

Incinerated l

' J

: Descriptioﬁ of Wéste
“Total Weight Incinerated (lbs/hr) Design Capacity (Ibs/hr)
days/week

Date Constructed

DER FORM 17-1.122(16) Page 4 of 10
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Yoo TReHN Y N By age oA, aret R o f
Y , S

‘— Volume \ Heat Release Fuel Temperature
{f1) ; (BTU/hr) Type 8TU/hr (OF)
Primary Chambef :
i Secondary Chamber ‘( i
Stack Height: ft. Stack Diameter Stack Temp. _
Gas Flow Rate: ACFM . ; DSCFM* V;slocity ‘ : . FPS

*if 50 or more tons per day design capacity, submit the emissions rate in grains per standard cubic foot dry gas corrected to 50% ex-
cess air.

Type of poIIution control device: [ ] Cyclone [ ] WetScrubber [ ] Afterburner [ ] Other (specify)

Brief description of operating characteristics of control devices:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water, ash, etc.):

SECTION V: SUPPLEMENTAL REQUIREMENTS

Please provide the following supplements where required for this application.

1.

2.

Total process input rate and product weight — show derivation.

To a construction application, attach basis of emission estimate {(e.g., design c‘alcul'ations, design drawings, pertinent manufac-
turer’s test data, etc.,) and attach proposed methods {e.g., FR Part 60 Methods 1, 2, 3, 4, b) to show proof of compliance with
applicable standards. To an operation application, attach test results or methods used to show proof of compliance. Information

provided when applying for an operation permit from a construction permit shall be indicative of the time at Whlch the test was
made.

Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).

With construction permit application, include design details for all air pollttion control systems {e.g., for baghouse mclude cloth
to air ratio; for scrubber include cross-section sketch, etc.).

With construction permit application, attach derivation of control device(s) efficiency. Include test or design data. Items 2,3,
and 5 should be consistent: actual emissions = potential (1-efficiency). '

An B%"” x 11" flow diagram which will, without revealing trade secrets, identify the |ndw|dual operatnons and/or processes. Indi-
cate where raw materials enter, where solid and liquid waste exit, where gaseous emissions and/or airborne particles are evolved
and where finished products are obtained.

An 8% x 11" plot plan showing the location of the establishment, and points of airborne emissions, in relation to the surround-
ing area, residences and other permanent structures and roadways {Example: Copy of relevant portion of USGS topographic

" map).

An 8% x 11" plot plan of facility showing the location of manufacturing processes and outlets for airborne' emissions. Relate
all flows to the flow diagram. .
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9.  An application fee of $20, unless exempted by Section 17-4.05(3), F.A.C. The check should be made payable to the Department
of Environmental Regulation.

10. With an application for operation permit, attach a Certificate of Completion of Construction indicating that the source was con-
structed as shown in the construction permit.

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY

A. B Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 60 applicable to the source?
{ ]1Yes [X No :

Contaminant Rate or Concentration

»

B. Has EPA declared the best available contral technology for this class of sources (If yes, attachcopy) [ ] Yes [ ] No

Contaminant ’ , Rate or Concentration

C. - What emission levels do you propose as best available control technology?

Contaminant. Rate or Concentration
Organics 113#/Hr 399 TPY
- Carbon Monoxide . 162#/Hr. 569 TPY

D. Describe the existing control and treatment technology (if any).

1. Control Device/System:

2. Operating Principles:
3. Efficiency:* : . . 4. -Capital Costs:
5. Useful Life: 6._ Operating Costs:
- 7. Energy: 8. Maintenance Cost:
9. Emissions:
Contaminant Rate or Concentration

"Ekplainv method of deterhining D 3 above.
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10. . Stack Parameters

_a. Height: | ft. b. Diameter: _ ' . ft.
c. Flow Rate: : ACFM d. Temperature: of
e. Velocity: ‘ FPS

E. Describe the control and treatment technology available (As many types as applicable, use additional pagés if necessary).

1. _
a.  Control Device: .Thermal Oxidizer
b. - Operating Principles: Oxidation at 1500 to 1800°F
c. Efficiehcy‘: 97 to 99% . d. Capital Cost: $7.0M
‘e. ‘Useful Life: 15 years f. Operating Cost: $0.25M/Yr gain
. g. Energy™: 500 KW _ , h. Maintenance Cost:  $0.25M/Yr.
" i, Availability of construction materials and process chemicals: '
Available _
i.. Applicability to manufacturing processes:  Applicable
"k'. Abi:l‘itv to construct with control device, install in available space, and operate within proposed levels: Sa t'ri sfactory
2.

a.” Control Device: Catalytic Oxidizer

b. Operatingi?rinciples: Catalytic Oxidation

c. Efficieﬁcy': Est. to be 85% d. Capital Cost: $7.0M _
e. UsefulLife: 15 years ' f. Operating Cost: Estimated somewhat inferior to
. _ . thermal oxidizer .
g. Energy"": Lower than thermal h. - Maintenance Costs:  rotimated higher than thermal
oxidizer _ s
i.  Availability o?(construction materials and process chemicais: -oxidizer
Available . :

j.  Applicability to manufacturing processes: Believed applicable but no known experience with this
rpces i
k. Ability to construct with control device, inEtaRFn avgilable space, and operate within proposed Ieyels: Not known

*Explain n';gthod of determining efficiency.
**Energy to be repbi’ted in units of electrical power — KWH design rate.
3. |
a. Control Device: Hydrocarbon recovery plus catalytic oxidizer

b. Operating Principles:  Carbon adsorbtion followed by catalytic oxidation

c. Ef__fi(:iehcy": Estimated at 85% d. Capital Cost: $7 to $]OM_

e . Life: 15 years ' f. Operating Cost: Higher than thermal oxidizer

g. Energy: . Higher than thermal h. Maintenance Cost: Higher than thermal oxidizer
oxidizer : ‘ -

*Explain method of determining efficiency above.
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k. “Ability to construct with control device, install in available space and operate within proposed levels:
4.
a. Control Device
b. Operating Principles:
c. Efficiency"™: : ' d. Capital Cost:
e. Life: ' ‘ ‘ . ' f.  Operating Cost:
g. Energy: . . h. Maintenance Cost:
i.  Availability of construction materials and process chemicals: V
I.  Applicabitlity to manufacturing processes:
k. Ability to construct with control device, install in available space, and operate within proposed levels:
F. Describe the control technology selected:
1. Control Device: Fossile fuel fired steam generator
2. Efficiency™:  97-100% : 3. Capital Cost:  $3.0M
4. Life: 15 Yea_rs ¢ 5. Operating Cost: -$1.0M gain
6. Energy: 375 KW (addit‘iona‘] ) 7. Maintenance Cost:  $120k/Yr.
8. Manufacturer: Babcock & Wilcox
9. Other locations where employed on similar processes:

a.

Availability of construction materials and process chemicals:

Available.
Applicability to manutacturing processes: Not demonstrated

Not known
{1) Company: .
(2) Mailing Address:
{3) City: " (4) State:

(6)  Environmental Manager:

(6) Telephone No.:

* Explain method of determining efficiéncy above.

{7)  Emissions™:

Contaminant " Rate or Concentration

Not demonstrated

(8) Process Rate*:

(1} Company:
(2) Mailing Address:
(3) City: (4) State:

*Applicant must provide this information when available. Should this information not be available, applicant must state the reasori(s)

why.
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{5) "I:Env,ironmental Manager:
' (6} Teléphone No.:
- (7). Emissions":

Contaminant Rate or Concentration

8)  Process Rate*:

10. Reason for selection and description of systems:

~ Selected technology will provide contaminant level reductions-equal to or
‘greater than any other applicable technology. No additions to the powerhouse
‘work force will be required and existing capital investment will be utilized
‘not only for steam genération but for pollution control. New capital
requirements are minimized. Energy recovery will be better than with any
other applicable technology. '

‘A’gpllcant ‘must provide this information when. available. Should this information not be available, applicant must state the reason(s)
why,
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SECTION Vil — PREVENTION OF SIGNIFICANT DETERIORATION

A. Company Manitored Data

.~ nosites——______TsP _____( 1s02* _____ Wind spd/dir

Period of monitoring / / to _- / /
month day year month  day year

Other data recorded

Attach all data or statistical summaries to this application.

2. Instrumentation, Field and Laboratory

a) Was instrumentation EPA referenced or its equivalent? Yes No .
b) Was instrumentation calibrated in accordance with Department procedures? _Yes No : Unknown
B. Meteorologiéal Data Used for Air Quality Modeling
1. Year(s) of data from _ / / to / /
month  day year month  day year
2. Surface data obtained from (location)
3. Upper air {mixing height) data obtained from (location)
4. Stability wind rose (STAR) data obtained from (location)
C. Computer Models Used
1. ' i Modifigd? If yes, attach description.
2. : - Modified? If yes, attach description.
3. ' . : : i Modified? If yes, attach description.
4. Modified? If yes, attach description.

Attach copies of all final model runs showing input data, receptor locations, and principle output tables.

D. Applicants Maximum Allowable Emission Data

Pollutant Emission Rate ‘
TSP grams/sec
s0? _ ' grams/sec

E. Emission Data Used in Modeling

Attach list of emission sources. Emission data required is source name, description on pomt source {on NEDS point number)
UTM coordmates stack data, allowable emissions, and normal operating time.

F. Attach all other information supportive to the PSD review.
*Specify bubbler (B) or continuous (C). o o ' _ K

G. Discuss the social and economic impact of the selected technology versus other applicable technologles (| e., |obs payroll, pro-
duction, taxes, energy, etc. ). Include assessment of the environmental impact of the sources.

H. Attach scientific, engineering, Aand technical material, reports, publications, journals, and other competent relevant information
describing the theory and application of the requested best available control technology.
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i.  Availability of construction materials and process chemicals:

Available
j.  Applicability to manufacturing processes: Not demonstrated

k. Ability to construct with control device, install in available space and operate within proposed levels: Not demonstrated

4.

a. Control Device

b. Operating Principles:

c. - Efficiency®: v d. ' Capital Cqst:

e.  Life: : ' , f. Operating Cost:

g. Energy: ‘ ] h. Maintenance Cost: /

i.  Availability of construction materials and process chemicals:

j.  Applicability to manufacturing processes: _

k. Ability to construct with controt device, install in available space, and'operat.e within proposed'levels:
F.  Describe the contral technology selected: |

1. Control Device: Fossilg fuel fired steam generator

Efficiency”: 97-100% 3. Capital Cost: $3.0 M _
Life: 15 years 5. Oparating Cost: 51 “O M /Yr. gai
Energy: 375 KW (additional) 7. . Maintenance Cost: $120k/Yr.

Manufacturer: Babcock & Wilcox

© ® @ AN

Other locations where employed on similar processes:
a. Not Known
. (1) Company:”~
(2) Mailing Address:
(3)  City: ' (4)_State:
'(5)-‘ Environmental Manager: '
(6) Telephone No.:
*Explain method of determining efficiency above.
(7) Emissions™:

. Contaminant ' " Rate or Concentration .

(8) Process Rate*:

(1) Company:
(2) Mailing Address:
(3)  City: : (4) State:

*Applicant must provide this information when available. Should this information not be available, applicant must .'state_ the reason(s)
why. . .
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E. Dascnbe the control and treatment technology avanlable (As many types as appI|Cdee use addmonal pages uf necessary).

T s e

1.
a.‘ Control Device: . Thermal Oxidizer
b. Operating Principles:  Oxidation at 1500 to 1800 °F
N\ .
c. Efficiency*: 97 to 100% d. Capital Cost: $7.0 M
e. Useful Life: 15 Years f.  Operating Cost: $0.25 M /Yr -gain :
g Energy®: 500 KW h. Maintenance Cost: $0.25 M /Yr.
i.  Availability of construction materials and process chemicals:
Available
i. Applicability to manutfacturing procaesses: App] icable
k. Ability to construct with control device, install in avaniable space, and operate within proposed levels: Sat isfacto ry
2. .
a. Control Device: Catalytic Oxidizer
b. Operating Principles: (Ca talytic Oxidation
c. Efficien'cy': Est. to be 85% d. Capital Cost: $7.0 M
6. Useful Life: 19 years f. Operating Cost: EStimated somewhat 1nfer1or to
thermal oxidizer.
g Energy*": Lower than Thermal h.  Maintenance Costs: " Fqtimated h1gher than thermal
i, Availability ofoc)c(lzﬁtl]uzc(taigr'\ matetials and process chemicals: oxi d 1zer.
Available

j- - Applicability to manufacturing processes: Believed applicable but no known. exper1ence w1th this

k. Ability to construct with control device, |nseal| in avasnlable space, and operate within proposad levels: Not known

'Expléin method of damrminihg efficiency.
* *Energy to.be reported in units of electrical power — KWH design rate,
3.

a. Control Device: Hydrocarbon recovery plus catalytic oxidizer
b. Operating Principles: Carbon adsorption followed by catalytic oxidation

c. Etticiency®: Est. at 85% ©d. Capital Cost: $7 to $10 M

o. Life: 15 years -~ f. Operating Cost: Higher than thermal oxidizer

g. Energy: Higher than theral h. Maintenance Cost: Higher than thermal oxidizer
oxidizer

* Explain method of determining efficiency above.
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PSD PERMIT APPLICATION
FOR A MALEIC ANHYDRIDE

PRODUCTION FACILITY

SUBMITTED BY: MONSANTO COMPANY

FACILITY ADDRESS:

MONSANTO COMPANY
P. 0. Box 12830
Pensacola, F1. 32575
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MALEIC ANHYDRIDE PROCESS
MONSANTO CO.

PENSACOLA, FLORIDA
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. V77 ¢ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Doy REGION IV '

445 COURTLAND STREET
ATLANTA, GEORGIA 30308

AR U 1280

REF:  4AH-AF

Mr. J. J. Vick

Environmental Control Superintendent
Monsanto Company

P. 0. Box 12830

Pensacoia, Florida 32575

Re: Maleic Annydride Facility
Permit Application
(PSD-FL~055); Letter of
February 15, 1980

Dear Mr. Vick:

EPA received on February 19, 1980 your appiication to construct a Maleic
Anhydride production facility ncrth of Pensacola, Florida (PSD-FL-055).
Review of this application under the Federal Prevention of Significant
Detericiration (PSD) Regulations (40 CFR 52.21) and the partial stay of
these vregulations published February 5, 1980 (45 FR 7800) has shown it
te be incomplete.

To aliow review of the application to continue, please submit information

on the following items: ﬁ&/

1. Calculations Teading to the maximum emissions {tons per year ' \@&N ﬁb
and PPH) for organics and carbon monoxide. These should include the W ot
source of factual data and the basis of any assumptions. &@ﬁ

| Ko,
. ) A
2. Evidence of enforceabie allowable emissions limits for parti-\ ¥ @ﬁ' "

Cu s and SO,, which will assure no increase of allowabTe emissions ‘®tv ‘6&
of thesz two pg11utants. : \

3. -Estimated potential and allowable emissions of NO_ under current . (Q\»\
perimitted cperating conditions and under the proposed opera%ing conditions.‘ﬁw
This may consist of current test data and a proposed allowable 1imit. If
potential emissions of NO_ exceed 100 tons per year and allowable emissions l‘)"\)L
increases exceed 50 tons %er vear, 1000 pounds per day, or 100 pounds per ;MAPﬂ'
hour, analyses of BACT and NAAQS will be required. q

4. A precise statement of what is proposed as BACT. This should
include proposed numerical allowable 1imits for hydrocarbon and carbon
nonoxide emissions,



® - L
- 5} A copy of the input and output of the PTMAX runs.

6. Acceptable results of continuous air quality preconstruction
monitoring for ozone. These data shall be collected in full accordance

with guidelines found in "Ambient Air Monitoring Guidelines for Prevention
of Significant Deterioration" OAQPS 1.2-096, U.S. Environmental Protection

Agency, Office of Air Quality Planning and Standards, Research Triangle
Park, North Carolina 27711, May 1978. EPA encourages permit applicants
to consult with the reviewing authority (EPA Region IV) regarding imple-
mentation of the monitoring requirements. -

7. An analysis of the air impact projected for the areas as a
result of general commercial, residential, industrial, and other growth
-associated with the modification.

If you have questions, please feel free to call Mr. Kent Williams of my
staff at 404/8831-4552 or Mr. Jdeffrey L. Shumaker of TRW Inc. at 919/
541-9100. TRW is under contract to EPA and its personnel are acting as
authorized representatives of the Agency in providing aid to the Region IV
PSD review progran. :

Sincerely,
%‘773/1‘7&4; ﬁ ‘ }Zj*‘%{:ﬁ

Tommie A. Gibbs, Chief
Air Facilities Branch

TAG:JdWP:jt
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SOURCE LOCATION

Monsanto Company currently operates a facility for the production of Adipic Acid,
Hexamethylene Diamine, Nylon Fiber and Nylon resins in Escambia County, Florida.
It is proposed to construct a plant to manufacture Maleic Anhydride at this same
location. The site consists of 2,000 acres located on the Escambia River
approximately twelve (12) miles north of Pensacola, Florida. Coordinates of the
proposal source are 475.7km and 3384.8km. The map on page 2 shows the site
relative to other industry and the city of Pensacola. The terraing in the area is
generally flat with a few small hills. The surrounding area is geﬁera]]y rural
with relatively lTow population density.

PROCESS DESCRIPTION

Compressed air and butane are reacted in the presence of a phosphate enhanced
vanadium catalyst to produce maleic anhydride. The reaction is exothermic
and the heat generated is recovered as high pressure steam. Most of the butane
not converted to maleic anhydride is oxidized to CO.,and CO2 with only small
quantities of other reaction products produced. Any unreacted butane along with
CO, CO2, other organic and H20 vapor produced in the process is separated from
the crude product maleic anhydride and sent to the vent header. The crude
product is then stored and refined by distillation. A1l emissions from
Intermediates storage and reéfining are also sent to the vent header. With the
exception of the finished product storage tanks, all emissions are collected in
the vent header and sent to two steam generators for fuel value recovery and
destruction of CO and Organics. Page 3 shows the process flow.



GENERAL AND BACT CONSIDERATIONS - Continued

The above data are based on efficiencies ranging from 97% to near 100% with the
unoxidized process emissions entering the steam generators in the range of 3000
to 7000 pounds per hour of orgdn1cs and 4700 to 6700 pounds per hour of Carbon
Monoxide.

The two existing steam generators have the capability to burn 0il or gas. Gas

is the preferred fuel and existing permits limit the fuel to gas only. It is
expected that gas supplies will, within one to two yéars, not be available and
appropriate application for authorization to use 0il as fuel will be made when
necessary. Regardless of the fuel available, and in use at the time, the use

of these steam generators to abate air emissions from the maleic anhydride process
will not result in an increase in S02 or particulate emissions above that due to
the fuel alone. The capability to operate the steam generators in a conventional
manner if the maleic anhydride facility is not in operation will be maintained.

Due to the composition of the emission, full steam generator capacity cannot be
maintained when these units are serving as abatement equipment. The capacity to
generate steam from fossile fuels at the existing Power House will be reduced by
approximately 10% when the maleic anhydride plant is in full operation.- As a
result maximum emissions of organics and carbon monoxide due to fuel combustion
will be reduced by 10% under these conditions.

The only potential source of emission of organics from the maleic anhydride pro-
cess not disposed of in the steam generators will be the finished product storage
tanks. The product is not a Volatile Organic Compound as defined and potential
emissions from these storage tfyaks are expected to be less than one ton per year.
Fugative emissions will be monitored and controlled through use of vapor detectors.

Emission stack details are given in Appendix F.



APPENDIX B

THERMAL OXIDIZER
PILOT PLANT DATA

Tests were run to determine the effect of temperature and residence time
on destruction of butane and carbon monoxide in maleic anhydride reactor
effluents (after maleic was removed). Above about a measured 15000F
there was "essentially complete" destruction of organics including butane
and carbon monoxide (<1 ppm butane and <10 ppm carbon monoxide) at
retention times of 0.5, 0.75, and 1.0 seconds.

The tests were conducted in the maleic anhydride department at JFQ Plant
using a pilot thermal oxidizer. Operating conditions similar to those
planned for the Pensacola Plant were used. Samples of the gases were
taken from the oxidizer operating at various temperatures at retention
times of 0.5, 0.75, and 1.0 seconds. The samples were analyzed by GC in
the JFQ Plant analytical laboratory. Following are some examples of con-
centrations of butane and carbon monoxide exiting the thermal oxidizer:

CONCENTRATIONS AT 1300°F (ppm - Volume)

RETENTION TIME (SEC.)  ORGANICS/BUTANE CARBON MONOXIDE*
0.5 410 ol . 17,400 — .
0.75 10 )Ny 11,300
1.00 0.1 2,700
RETENTION TIME (SEC.) CONCENTRATIONS AT 1400°F (ppm)
ORGANICS/BUTANE CARBON MONOXIDE*
0.5 vl 6,800 -
0.75 a1 2,400
1.00 a1 980
RETENTION TIME (SEC.) CONCENTRATIONS AT 1500°F (ppm)
ORGANICS/BUTANE CARBON MONOXIDE*
0.5 0.2 <10
0.75 0.1 <10
1.00 0.1 <10

*For carbon monoxide, about 10 ppm was considered the lower detection Timit.



APPENDIX C

RESIDENCE TIME: CALCULATIONS
AT MAXIMUM OFF- GAS FLOW RATE PER BOILER

OIL“FUELV'

" Process off-gas o 428,000 pph
¥ : *
"~ Fuel and Air 246,000 ggh‘
TOTAL <—684 000 pph )
| o 107
Gas density at 2300°F = 0.01468 Ibs/thﬁ&f e o
] ",Q::'wqow% o
Furnace volumn = 00,580 Ft ' : . ‘
T £ o | \&Sf*}ﬁf%*“i
Residence Time = (10,580)(.01468)(3600).. ¢ g» sec. /S AR |t GO
684,000 - -~ S
%? ‘ s I
P U7 o -
GAS  FUEL
Process off-gas . ' 428,000. pph
Fuel & Air - 277,000. pph
TOTAL Boi]ér gas flow ~705,000 pph,

Gas density at 2300°f = 0.01468 1bs/Ft3

Furnace volume ‘10,580 Ep3

~ Residence Time = (10,580)(.01468)(3600) = .79 sec.

705,000
43y fhy x 3602
¥ 7 |
P
fout



Hydrocarbon Emissions fof masor iﬁdustr1a1 point sources in the
Pensacola Area based on FDER inventory.

Hogdseoor, omiationt.

Ashland ' 123 TPY
- Reichold Chemical 720 TPY
American Creosote 161 TPY
~ Monsanto Company® 900 TPY

NOTE: A1l above sources except Monsanto are Tlocated in Downtown Pensacola.
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GENERAL AND BACT CONSIDERATIONS

This is an application for permission to construct a Maleic Anhydride_manu—
facturing facility. This new facility will be located at Monsanto's existing
plant site in Escambia County and have a capacity of 133M pounds/year. This

is a proprietary process developed by Monsanto and there are no other facilities
using an identical process.

Historically, Maleic Anhydride has been produced from Benzene. The proposed
process eliminates all environmental problems associated with benzene. Emissions
from the process will be greater than 96% H20, CO2, 02, and N with Tess than 2%
each of CO and Organics. The Organics will be largely butane with small quantities
of acetic acid, acrylic acid and maleic anhydride. The proposed BACT for abatement
of these emissions is thermal oxidation in two existing Bobcock and Wilcox steam
generators. A portion of the combustion air will be replaced with the process
emissions.

Two documents published by the Environmental Protection Agency address emissions
from and BACT for Maleic Anhydride facilities. These are "Source Assessment:
Maleic Anhydr1de Manufacture" prepared in December, 1978 by Monsanto Research
Corporatqon for the Environmental Protection Agency under contract No. 68-02-1874,
and an undated but recent document "National Emission Standards for Hazardous

Air Pollutants: Benzene emissions from Maleic Anhydride Plants".

Both of these documents deal primarily with the benzene based process and conse-
quently the data is not directly translatable to the butane based process but
does provide a basis for establishing BACT.

Based on 1nformat1on in these documents, hydrocarbon and carbon monoxide destruction
efficiencies off 973to 98% can be achieved using thermal oxidation. The latter
publication indicdtes that the Environmental Protection Agency intends to propose
97% destruction as BACT for the_benzene, process. Since no commercial data is
available for efficiency when butane is the. raw material, this same value is proposed
as the minimum_efficiency for the butane process.. Appendix A which is the Florida
Department of Environmental Regu]at1on form for BACT determination shows other
potentially available control technology. :
Cirdene s/
Pilot plant testing of thermal oxidation of emissions from the butane based process
has been carried out by Monsanto. Data from these tests indicate that on a pilot
plant scale, even higher efficiencies can be achieved. Extrapolation of pilot plant
data to commercial size equipment is subject to some question but based on these
results an "expected" Tevel of emissions has been projected but not guaranteed. It is
planned to operate the two steam generators at a temperature in the range-of 2000 to
2400°F  which is higher than the temperature indicated in the Environmental Protection
Agency documents and higher than that in the pilot plant. The higher temperature
along with a residence time of approximately 0.8 seconds should provide a fully
adequate margin of safety. Pilot plant test data are shown in Appendix B and residence
time calculations in Appendix C.

Maximum emissions based on published data and expected emissions based on pilot plant
data are as follows:

MAX TMUM | N EXPECTED
TONS/YEAR PPH *  TONS/YEAR PPH
Organics 399 ‘13— 99 28
{ — - /"

Carbon Monoxide - 569 g 162 221 63



PSD REVIEW

DISPERSION MODELING

Emissions of carbon monoxide and hydrocarbons from the two boiler stacks were
subjected to dispersion calculations using the Environmental Protection Agency's
PTMAX program. One hour ground level impacts of these emissions were determined
to be as follows: :

EXPECTED
MAXIMUM CONCENTRATION CONCENTRATION
IMPACT IMPACT
Hydrocarbons 25 yg/M3 6 ug/M3
Carbon Monoxide 36 y,g/M3 . 9 ug/M3

COMPARISON TO AMBIENT AIR STANDARD

An ambient air hydrocarbon concentration of 160 ug/M3 (3 hour max.) is specified
as a guide in devising implementation plans to achieve oxidant standards. The
one hour maximum impact of the proposed emissions determined by PTMAX of 25 pg/M3
is Tess than 16 percent of the specified 3 hour guide.

The carbon monoxide one hour amb1ent standard maximum is 40,000 ug/M3. The
calculated impact of 36 ug/M is an insignificant quantity compared to the
standard.

HYDROCARBON EMISSION IN ESCAMBIA COUNTY ’

In December, 1978, the Florida Department of Environmental Regulation pub]ished

a "Proposed Revision to the State Implementation Plan for Non-attainment Areas"

which included current and projected hydrocarbon emission inventories for several/ﬂ
counties in Florida. At that time, the ambient air standard for ozone was 0.08 -0./7%
ppm and Escambia County was among the areas in Florida classified as nonattainment
for ozone. The current emission inventory and "roll-back" method for determining
acceptable emission levels as well as the projected 1982 and 1987 emission inven-
tories were accepted by the Environmental Protection Agency in its conditional
approval of Florida‘'s rules for nonattainment areas. A copy of the Escambia
Inventory and projections as well as emissions from major point sources in the /%/
area are attached as AppendixD. .

Since that time the ambient standard has been changed to 0.12 ppm and Escambia
County is no longer classified by Florida as nonattainment and the Environmental
Protection Agency has formally proposed to change the Classification to -
“unclassifiabte".

The projections 1nc]ude some reduced emissions from existing point sources which
may not take place so the follwoing summary assumes no reductions from existing
point sources. ‘



PSD REVIEW - Continued

TON/YEAR
1977 1982 1987
Mobile Sources | 16,583 13,507 42597 10,579 'Z{;Z
Point Sources 6,813 " 6,813 092 6,813 /L 412
. | : ' 14409
TOTAL . 23,396 20,320 175392

The maximum emissions from the p"nnntﬁd Maleic, Anhydride facility are 399 tons/year
or an increase of 1.7% above the 1977 1nventory level. From 1977 to 1983 the
projection is that total HC emissions in Escambia County will be reduced by 3,076
tons/year. Since this new facility would not be on-stream until early 1983 its
emissions would be additive to the 1982 expected emissions and the net impact

would be a somewhat Tesser reduction from 1977 to 1983 of 2,677 tons/day. Put
another way, emissions from the Maleic Anhydride facidity would not interfere with
achieving 87% of the expected reduction in hydrocarbon emissions forecast by the
Department of Environmental Regulation and the steady trend to lower total hydro-
carbon emissions would remain. :

EXISTING AMBIENT AIR QUALITY AND IMPACE OF PROPOSED PROJECT

The Department of Environmental Regulation gperates a continuous .ambient air monitor
at Ellyson Field in Escambia County. 0zone) carbon monoxidg)and hydrocarbon)pon—
centrations are determined. Attached as Appendix E are summaries of the mon1tor1ng
results for 1978 and the first 9 months of 1979.

Escambia County is not listed by Florida as a nonattainment area for any pollutant.
The Environmental Protection Agency has proposed to classify the county as "un-
classifiable" for ozone based on data available several months ago. Additional
data now available could lead to "Attainment" status since no violations of the 0.12
"~ ppm ozone standard have been observed during 1978 or the first 9 months %f3397 00
P o=
Carbon monoxide levels have been consistently low averaging abOut'U.45 ppm for T
hour readings with a maximum of less than 5.0 ppm. The incremental increase from
this proposed project of 0.03 ppm is considered insignificant and in no way impairs
achievement of the ambient standard. '

Based on Ozone being an "area wide" as opposed to a "point source" pollutant and

the fact that the monitor operated by the Department of Environmental Regulation is
strategically located between major industrial and business sources and is surrounded
by major traffic arteries, the monitoring data for ozone from this site should be
representat1ve of the maximum concentrations expected in the overall area. oA
nolhf-ooyf
In 1978 the hourly ozone analysis for the 7,017 observations averaged 0. 025 ppm with

a high of 0.106 and a second high of 0.100. In 1979 the average through the first

9 months was .033; the high was 0.114 with a second high of 0.105.

Based on the linear relationship between hydrocarbon emissions and ambient ozone
concentration and no reduction from the 1977 hydrocarbon inventory, the increase of
1.7% in hydrocarbon emissions from the proposed project would cause an increase of
.002 ppm in the maximum ambient ozone concentration and an increase of .002 ppm in
the second high concentration.
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PSD REVIEW - Continued

The maximum ambient ozone concentrations resulting from this "worst case"
analysis would be as follows:

WITH PROPOSED -~ WITHOUT
YLEPR PROJECT PROJECT
\W §10. 0.0 Pem ORL v A
Maximum 1 hour (ppm) 116 < Mg —
Second high 1 hour (ppm) .107 . 105

Once the prOJected 1982 emissions inventory figures are achieved the impact
will be as follows:

WITH PROPOSED WITHOUT

PROJECT PROJECT
Maximum 1 hour (ppm) | .103 .100
Second high 1 hour (ppm) .096 .093

On either of the above bases, the incremental increase in ozone due to this

project is quite small and no violation of ambient standards would be expected.

.~ With the expected reduction in emissions by 1982, ozone levels after project
start-up would be Tower than current levels.

- Typical meteorlogical data for the vicinity of the proposed source are given
in Appendix G.



SOILS, VEGATATION & VISIBILITY

No impact on soil, vegetation or visibility is expected.
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APPENDIX G

TWO-WAY DISTRIBUTIONS OF WIND SPEED, WIND DIRECTION

AT WHITING FIELD - SEPTEMBER, OCTOBER, NOVEMBER

WIND SPEED (Knots)

AVG STABILITY CLASS

0-3  4-6 _ 7-10  11-16 17-21 __>21 | TOTAL | WS | A B € D E _F
N 4.1 5.3 5.0 1.9 0.4 0.1 16.7 | 7.2 | 0.1 0.9 1.7 5.0 3.0 6.4
NNE | 2.7 3.5 2.9 0.8 0.1 * 0.0 | 6.5 | * 0.8 1.4 2.7 1.4 3.7
NE 2.6 3.1 2.4 0.8 0.1 * 9.0 | 6.4 | 0.1 0.6 1.0 2.5 1.3 3.5
ENE | 1.9 ° 2.8 2.8 1.0 0.2 * 8.8 | 7.3 | * 0./ 1.3 3.1 1.2 2.2
E 3.0 4.1 3.8 1.5 0.1 x |.12.5 | 7.0 * 1.1 2.2 4.5 1.5 2.9
ESE | 1.0 1.1 1.1 0.5 0.1 * 3.8 | 7.2{ * 0.5 0.5 1.6 0.3 0.7
SE 0.8 0.9 0.7 0.4 * * 2.9 | 7.0 * 0.3 0.3 1.2 0.3 0.7
SsE | 0.7 0.9 0.9 0.4 * * 2.9 | 7.3 0.1 0.3 0.4 1.1 0.3 0.6
S 1.4 2.2 1.7 0.5 0.1 * 5.8 | 6.8 0.3 0.8 2.0 0.8 1.7
ssw | 0.7 1.1 0.9 0.3 0,1 * 3.2 | 7.2 | * 0.1 0.3 1.3 0.4 1.0
sW 0.6 0.7 0.4 0.1 * * 1.9 | 6.3| * 0.1 0.2 0.5 0.2 0.9
wsw | 1.0 1.1 0.5 0.2 * 0.0 2.7 | s.6| * 0.2 0.2 0.7 0.3 1.3
W 1.4 1.3 0.7 0.1 * * 3.6 | 5.5 | 0.1 0.3 0.3 0.7 0.4 1.8
WwW | 0.9 1.0 0.8 0.4 1 * 3.4 | 7.4 % 0.3 0.4 1.1 0.4 1.1
NW 0.9 1.1 1.1 0.8 .2 0.1 4.3 | 89| * 0.3 0.4 1.8 0.5 1.2
N[ 1.9 2.3 2.5 1.3 0.4 8.5 | 8.0 0.1 0.6 0.8 3.1 1.4 2.7
TOTAL|25.7 32.6  28.2  11.0 2.0 0.5 6.3
A 0.6 0.2 0.0 0.0 0.0 0.0 0.8
B 2.8 3.6 1.0 0.0 0. 0.0 7.4
c 1.3 3.9 6.7 0.5 x 0.0 12.4
D 1.7 5.8 12.7  10.5 2.0 0.5 33,2
E 0.0 5.9 7.9 0.0 0.0. 0.0 13.8
F 19.3  13.2 0.0 0.0 0.0 0.0 32.5 )

i, ey s e




APPENDIX G

TWO-WAY DISTRIBUTIONS OF WIND SPEED, WIND DIRECTION
AT WHITING FIELD - JUNE, 'JULY, AUGUST

Se

WIND SPEED (Knots) - : AVG STABILITY CLASS

0-3___4-6 _ 7-10 _11-16  17-21 _ >21 | TOTAL | WS | A B C D E_ _F
N 3.3 3.2 2.0 0.4 * * 9.0 | 5.7 | 0.5 1.4 1.3 1.6 1.0 3.3
NNE | 2.4 2.2 1.3 0.3 * * 6.2 | 5.5 0.3 0.8 1.1 1.1 0.6 2.3
NE 1.9 2.0 1.1 0.2 * * 5.2 | 5.6 | 0.2 0.6 0.8 1.1 0.7 1.8
ENE | 1.8 1.8 1.3 0.3 * 0.0 5.2 | 5.9 | 0.2 0.6 0.9 1.4 0.5 1.5
E 3.7 3.5 1.9 0.5 * 0.0 9.6 | 5.6 | 0.3 1.2 1.5 2.3 1.1 3.2
ESE | 1.6 1.7 0.7 0.1 * * 4.2 | 5.3 0.2 0.5 0.7 0.9 0.5 1.4
SE 1.1 1.0 0.5 0.1 * % 2.7 | 5.5 0.1 0.3 0.4 0.7 0.2 0.9
SSE | 1.2 1.3 1.0 0.2 * * 3.8 | 6.3 | 0.2 0.4 0.6 1.3 0.3 1.1
S 2.6 3.3 2.8 0.8 * * 9.6 | 6.7 | 0.2 0.7 1.8 2.9 1.1 2.7
ssw | 2.0 2.8 2.3 0.9 * 0.0 8.0 | 6.9 | 0.1 0.5 1.2 2.5 1.2 2.4
SW 2.0 2.4 1.4 0.5 * 0.0 6.4 | 6.1 | 0.1 0.4 0.7 1.6 1.0 2.7
wsw | 2.7 2.8 1.5 0.4 * 0.0 7.4 | 5.6 | 0.1 0.6 1.1 1.5 1.0 3.1
W 3.7 3.3 1.5 0.2 x 8.8 | 5.1 | 0.3.0.8 1.4 1.6 0.9 3.9
wWWo| 1.7 1.6 0.9 0.2 * 0.0 4.5 | 5.6 | 0.2 0.6 0.9 0.9 0.4 1.5
NW 1.2 1.4 0.9 0.2 x 3,7 | 6.0 | 0.2 0.6 0.8 0.7 0.4 1.0
W | 1.7 2.0 1.5 0.4 * * 5.7 | 6.3 0.5 1.2 1.1 1.0 0.4 1.4
TOTAL|34.7 36.3  22.7 5.9 0.3 0.1 | | 5.0
A 1.8 1.6 0.0 0.0 0.0 0.0 | . 3.4
B 4.3 4.5 2.5 0.0 0.0 0.0 | 11.3
c 2.7 5.8 7.2 0.8 * 0.0 | 16.5
D 1.3 6.2  10.1 5.1 0.3 0.1 | 23.1
E 0.0° 8.4 2.9 0.0 0.0 0.0 11.3
F 24.6 9.7 0.0 0.0 0.0 0.0 | 34.3
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APPENDIX G

TWO-WAY DISTRIBUTIONS OF WIND SPEED, WIND DIRECTION

AT WHITING FIELD - DECEMBER, JANUARY, FEBRUARY

WIND SPEED (Rnots)

. AVG STABILITY CLASS
0-3 46 7-10 _ 11~16 17-21 _>721 | ToTAL | wS | A B € D E _F

N 2.1 3.5 4.7 3.6 1.1 0.2 15.2 | 9.5| * 0.3 0.9 8.6 2.2 3.2
NNE | 1.6 2.5 2.6 1.4 0.2 * 8.3 | 7.9 | * 0.2 0.7 4.1 1.1 2.0
NE 1.3 1.9 1.5 0.7 0.1 5.5 | 7.1 * 0.2 0.5 2.7 0.7 1.5
ENE | 1.0 1.7 1.2 0.5 * * 4.5 | 6.9 * 0.2 0.4 2.2 0.6 1.1
E 2.1 3.1 2.9 1.3 0.1 9.6 | 7.3| * 0.3 0.8 5.5 1.1 1.7
ESE | 1.4 2.0 2.0 0.7 0.1 . 6.3 | 7.3| * 0.2 0.5 3.9 0.6 0.9
SE 1.0 1.5 1.6 0.6 0.1 0.1 4.7 | 7.8 * 0.2 0.4 3.1 0.4 0.6
SSE " | 0.7 1.0 1.4 1.0 0.1 4.3 8.6 * 0.2 0.3 3.0 0.3 0.5
S 1.3 1.9 2.3 1.6 0.3 7.4 | 8.5| * 0.3 0.5 4.7 0.7 1.1
ssw | 0.8 1.1 1.2 1.0 0.2 4.4 | 8.6 | * 0.1 0.3 2.8 0.4 0.7
SW 0.6 0.9 0.8 0.4 0.1 2.8 | 7.6 | * 0.1 0.2 1.3 0.4 0.8
wsWw | 0.7 1.2 1.1 0.5 0.1 0.0 3.6 | 7.4 * 0.1 0.2 1.5 0.7 1.3
W 1.1 1.5 1.2 0.4 0.1 4.3 | 7.2 * 0.2 0.3 1.5 0.7 1.6
wW | 0.6 0.9 1.0 0.6 0.3 3.5 | 8.9 | * 0.1 0.4 1.7 0.5 0.9
NW 0.6 0.9 1.6 1.6 0.6 0.2 5.5 [10.9 | * 0.1 0.4 3.4 0.8 0.9
MW | 1.0 1.7 3.0 2.9 1.1 0.4 0.1 [10.9 | * 0.3 0.7 6.3 1.3 1.6
TOTAL|18.0 27.3  30.1  18.9 4.6 1.2 7.8
A 03 00 00 0.0 0.0 0.0 | 0.3
B | 1.7 1.l 0.3 0.0 0.0 0.0 | 3.1
c 1.0° 2.4 3.9 0.2 0.0 0.0 7.5
D | 3.9 9.1  18.9  18.7 4.6 1.2 | 56.4

E 0.0 5.4 - 7.0 - 0.0 0.0 0.0 | 12.4
F 1.0 9.3 0.0 0.0 0.0 0.0 | 20.3 '
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APPENDIX G

TWO-WAY DISTRIBUTIONS OF WIND SPEED, WIND DIRECTION

AT WHITING FIELD - MARCH, APRIL, MAY

STABILITY CLASS

WIND SPEED (Knots) . | ave

0-3 4-6 7-10 11-16 17-21 >21 TOTAL WS A B C. D E F
N 1.9 3.3 3.4 1.7 0.3 0.1 10.7 | 8.0 | 0.2 0.8 1.3 3.6 1.8 3.1
NNE | 1.1 1.7 1.7 0.7 0.1 0.0 5.4 | 7.3] 0.1 0.5 0.9 1.8 0.8 1.2
NE 0.9 1.2 0.9 . 0.3 * 0.0 3.3 | 6.6 | 0.1 0.4 0.5 1.0 0.4 0.8
ENE | 0.9 1.2 1.0 0.3 * * 3.4 | 6.6 | 0.1 0.3 0.5 1.2 0.4 0.8
E 1.9 2.8 2.1 0.7 * * 7.6 | 6.6 | 0.1 0.6 1.0 3.0 049 1.8
ESE | 1.3 1.8 1.3 0.6 0.1 * s.c | 7.0 0.1 0.4 0.7 2.3 0.6 1.0
SE 1.0 1.5 1.3 - 0.8 0.1 0.1 4.8 | 7.9 0.1 0.3 0.4 2.7 0.4 0.9
sse | 1.0 1.8 2.5 1.6 0.2 0.1 | 7.1 | 8.8 0.1 0.4 0.8 4.2 0.6 1.0
S 1.9 - 3.9 5.5 3.2 0.3 0.1 16.9 | 8.7 0.2 0.7 2.1 7.9 1.6 2.4
ssw | 1.1 2.0 2.9 2.0 0.3 0.1 | 8.4 | 9.0]0.1 0.3 0.9 4.4 1.1 1.6
se |10 1.4 1.2 0.7 0.2 * 4.6 | 7.9 | 0.1 0.1 0.3 1.9 0.7 1.5
wsw | 1.3 1.8 1.3 0.6 0.1 * 5.1 | 7.0 ] 0.1 0.2 0.5 1.8 0.8 1.8
W 1.4 1.8 1.1 0.3 0.1 * 4.6 | 6.2 0.2 0.3 0.5 1.1 0.6 2.0
wwW | 0.8 1.0 1.0 0.5 0.1 * 3.4 | 7.7 ] 0.1 0.3 0.5 1.2 0.5 0.9
NW 0.7 1.1 1.5 1.1 0.2 0.1 4.6 | 9.2 | 0.1 0.4 0.6 2.2 0.5 0.8
o | 1.1 1.7 2.3 1.6 0.5 0.1 7.2 | 9.2 | 0.2 0.5 1.0 3.1 1.0 1.4
TOTAL(19.2 29.9  31.0. .- 16.7 2.6 0.6 7.2
A |09 08 00 00 00 0.0 | 1.7
B 1.8 . 2.9 1.8 0.0 - 0. 0.0 6.5
c 1.1 2.5 7.2 - 1.6 .. ,*' * 1 12.5
D 2.6 7.2 15.4  15.1 2.5 0.6 | 43.4
E 0.0 6.2 6.6 0.0 0.0. 0.0 12.8
F 12.8 10.4 0.0 - 0.0 0.0 0.0 23.2 )
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1979 AMBIENT AIR DATA
ESCAMBIA COUNTY FLORIDA

1979 - OZONE ' MONOXIDE - METHANE ~  © " HYDRO-CARBONS
Mo. . Mo. M. ~ Mo. '- - Mo. . Mo. - _Muo., - Mo.
Avg. - Max. - Avg. Max. E Avg. Max. _ - Avg. C o Max.
Jan. .023 050 73 | | 16 1.9 25 4.2
Feb, 025 .088 6 2.0 1.6 2.0 1.9 3.0
Mar. - .037 ‘-.osor' 5 2.5 | 1.7 2a s 4.7
Apr. 040 .095 " 2.6 1.6 2.0 1.8 2.7
May .041 los 5 2.0 s A N 1.8 2.6
June 038 114 7 2.6 1.6 22 18 3.2
July 027 108 7 2.4 e 2 s 3.9
Aug. 033 '_'.101 5 2.3 N | 2.2 1.8 2.5
Sept. .029 080 6 2.0 1.6 2.1 1.7 2.4
033 6 | 1.6 2.0



Stack No.
7.
8
3

Height from
ground, ft.

100

100

40
40

APPENDIX F-

EMISSION STACKS

Diameter
inch

139.5

139.5°
4
4

Temperature

°F (MAX)
350

350
150
150

CFM

196,000
196,000
33
33
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upsect: Thermal Incinerator Performance for NSPS

erom: David C. Mascone
Chemical Manufacturing Section, CPB_ ﬂ\él
1o: Jack R. Farmer, {nicf / Lq
Chemicals and Pctroieum Branch

Over the past few months, CMS has investigated incinerator efficiency,
cost and fuel use. The purpose of this study has been to pick an
efficiency that represents the highest control level achievable by all
new incinerators, considering available technciogy, cost and energy use.

"Conc]u¢1ons

~ Based on our study, we conclude that 98 percent VOC reduction, or
20 ppmv by compound exit concentration, whichever is less stringent, is
the highest control level achievable by all new incinerators, considering
available tecnnology, cost and energy use. This ievel is expressed in
both percent reduction and pomv to account for the leveling off of exit
concentrations as inlet concentrations droo. This level is based cn
incinerator operation at a maximum of 1600°F ard .75 second residance
time. The costs and eneroy use of achieving this level aré based on

recuperative heat recovery capable of lowering the- f]ue gas temperature
to 510°F. - SR

From our study, we also conclude that mixing is a critical“factor
in efficiency, a factor of equal or greater importance than other Tactors
such as temperature. A7ter surveying availabtle ieans of imprdvinq
mixing, we conclude that incincrator adjustment avter start- up is the
most feasible and efticient. The control levels in the previous paragraph
are based on such an adjustrent.

From our study, we also conclude that, with proper use of recuperative
heat recovery (RHR), no significant encrqy penalties occur with charcas
in combustion temperature. The reason is that, based on the technical
limits of heat recovery and present fuel costs, the optimum incinerator
exit gas temperature is slightly above 500°F, regardless of combustion
temperature, Since incircrator fuel use depends on exit gas and not
combustion temperature, RIHER can essentially eliminate the fuel penalty
of increasing canbust ion temperature.

©Pesdazog (Rev. 3.7¢} ' N
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Discussion

This section discusses our data and findings on incinerator efficiency,
cost and fuel use, and presents the logic behind the choice of the above
.control level. This section has three parts, one on efficiency, one on
cost and fuel use, and one on control levels. Tables cited in this
section are at the end of the memo.

In using the conclusions and data from this discussion, the reader
should be aware of several qualifications. First, this discussion picks
a control level applicahic. t:n:JE sew AT nerators, even the worst
cases. In reality, there wiil -Lw w dictribution of cases from worst to
best. Thus, in many situations, incinerators will achieve greater than
g8 percent, or less than 20 ppmv, control at less than 1600°F and
.75 seconds residence time.

Second, this discussion 1ists specific incinerator conditions
(temperature, residence time, heat recovery) for analysis purposes only,
i.e. to calculate cost, fuel and emission impacts. This memo does not
recommend that these conditions be specified in requlations. As just
noted, this set of conditions represents only oneof many with which
to achieve 98 percent reduction or 20 ppmv. Thus, the control levels 1in
the above conclusions, not the incinerator cond1u1ons, should be the
basis for regulations.

Third, this discussion focuses on thermal incineration since this
control method has the widest applicability to control of ducted VOC
emissions. This memo does rat conclude that incineratior is applicable
to all situations or that, when appl1cab]e, incineration is the only
feas1b1e control method.

Fourth, this discussion covers incinerators operating with relatively
constant inlets and flows and with waste gas flows greater than 500 scfm.
This in general includes incinerators .on solvent drying operations,
polymer production plants, and air oxidaticn units. For incinerators
with varying inlet conditions or small flows, such as those on organic
liquid storage tanks, the fuel and capital cost calculations in this
memo may not hold. Since these calculations are a critical basis for
the above conclusions on efficiency, these efficiency conclusions are
not applicable to such incinerators.

Finally, this discussion covers new incinerators applied for control
of VOC for oxidant reduction purposes. Existing incinerators may not be
physically capabie of achieving the temperature, residence time and heat
recovery conditions listed in this memo. Thus, these incinerators may
not be able to reach 93 percent or 20 ppmv. On the other hand, incinerators
for control of toxic or hazardous VOC need not be limited to 98 percent
or 20 ppnv. As discusscd below, higher evficicncy incinerators are
possible for all compounds with sowmc development and design cost.
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Efficiency - The available data on incinerator efficiency is described
in Table 1 and summarized in Tables 2-4. The data include results from
lab scale incinerator tests conducted by Union Carbide and from field

tests run by EPA, Los Angeles County and chemical companies.

These data were analyzed to determine the impact of incinerator
variables on efficiency. Six variables were studied, namely temperature,
residence time, mixing, inlet concentration, flow regime, and type of
compound, in three anaiyses. These analyses are described below.

Mixing and flow regime are defined in Appendix A.

The first analysis was desicned to remove the influence of mixing.
This was desired since mixing cannot be measured and thus its impact on
efficiency cannot be readily separated when studying the effect of other
variables. The Union Carbide lab work was chosen for tnis analysis
since its small size and careful design best assured consistent and
proper mixing. - : _

The results of the Union Caribde work are shown in Table 2. These
results show moderate increases in efficiency with temperature, residence
time and type of compound. These results also show the impact of flow
regime on efficiency. This subject is discussad further in Appendix A
on mixing and flow regime. Finally, the results show that a given
‘temperature does not correspond to a given efficiency. Rather, increasing
temperature increases efficiency by narrowing the range over which
efficiencies fall and increasing the average of the range.

The next analysis focused on mixing. To accomplish this, cases
were picked where all variables except mixing were held constant or
accounted for in other ways. It was then assumed any changes in efficiency
would be due to changes in mixing. :

The case most directly showing the effect of mixing on efficiency
is presented in Table 3. The Petro-tex data show the efficiency changes
due to two modifications of the incinerator after start-up. These

" modifications increased efficiency from 70 percent to over 99 percent,

with no change in temperature. The modifications include repositioning
baffles and burners, and rerouting inlet combustion air.

. A case indirectly showing the effect of mixing is presented in

_ Table 5. - These data compare the efficiency of the Rohm and Haas (R&H)
incinerator in combusting four specific compounds with that of the Union
Carbide lab unit. The lab unit clearly outperforms the R&H unit. The
data from both units are based on the same temperature, residence time
and inlet stream conditions. The more complete mixing of the lab unit
is judged the cause of the difrering efficiencies.

, Another case indirectly showing the effect of mixing is presented
in Table 6. These data are a partial list of L.A. County tests where
efficiency dropped or remained the same with increasing temperature. In
total this result occurred in 21 of the 50 L.A. County tests in which
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the same incinerator was tested at different temperatures. As above,
all factors except mixing remained the same or can be accounted for in
other ways. Thus, changes in the completeness of mixing are Jjudged to
be the cause of the results.

The final analysis was desianed to study the effect of all variables
at once. The L.A. data were chosen Tor this anaiysis since the L.A.
units operated over a wide range of each of the varijables of interest.
In addition, the L.A. results represented the largest body of available
efficiency data and thus were the most amenable to statistical analysis.
The results of the analysis o7 zra. .. =2l2 are shown in Table 4.
These results show a weak relation vetween efficiency and inlet concentration
and no relation between etTiciency and temperature.

The temperature vs. efficiency results are surprising. Kinetic
theory and the lab scale results show large increases in erficiency over
the 300°F range in Table 4, but in fact no such increase occurred in the
L.A. data. Detailed analysis of this data points to poor mixing as the
cause of these results. This analysis is described in Appendix A to
this memo. L

The conclusion from these three analysis is that mixing is the most
important variable in incinerator efficiency. This is based on the
large changes in efficiency in the R&H and Petro-tex results and the
ability of mixing to mask the impact ot temperature in the L.A. data.
This is not to conclude that tamperature, residenca time and other
variables have no influence on efficiency. These variables do have an
important, though smaller, influence.

'Cost and Fuel Use - The data used to study incinerator cost and
energy use are contained in the Hydroscience report on thermal incineration.
Selected parts of these data are shown in Table 7 and 3. These data
were used to analyze the relations between capital cost, energy use and
heat recovery. In addition, the costs of efforts to improve mixing were

.also analyzed. These analyzes are discussed below.

The first analysis studied the cost trade-offs between heatvrecovery
and energy use. The results of this analysis are shown in Table 7.

. This table lists the incremental capital costs and energy savings with

increasing recuperative heat recovery (RHR). The 70 percent RHR case,

which corresponds to a flue gas temperature slightly above 500°F, represents
the maximum feasible level of recovery. Beyond 70 percent RHR, problems
arise with precombustion in the hcat exchanger and with condensation of
water in the flue gas and possible corrosion.

The results on Table 7 indicate that the maximum feasible RHR
should be usad. Up to this maxinmum, except for the 1000 scfim case, the
capital cost of each increment of RHR is more than otrfset by the incremental
energy savings. The basis for these savings is the incrcasing cost of
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energy. In older designs, based on cheaper fuel, cost savings from heat
recovery were not Taroue encugh to Justify meximum RHR. However, with
escalating fuel costs, =2xtra capital equipment has become cheaper than
energy.

The results on table aiso indicate that, with the proper use of
heat recovery, negliaibie energy penalties occur with increasing combustion
temperature. The reason is that the eneray use of an incinerator depends
on exit gas temperature, not ccmbustion teimperature. And as noted
above, the optimum exit gas temperature is 31ightly above 500°F, regardless
of combustion temperature. Higher exiti gas temperatures are not warranted
since additional heat recovery orcduces a net savings. Lower exit gas
temperatures are prevented by technical limits. Thus, with optimum RHR,
increasing combustion temperatures will lead to negligible increases in
energy use,

The second analysis concerned the capital cost differences between
incinerators designed at 1400°F and 1600°F. The results of this analysis
are shown in Table 8. These results show moderate increases in capital
costs and small to moderate increases in annuaiized costs between the
1400°F and 1600°F incinerators. The major factors in the increase are
the larger recupsrative heat exchanger and larger combustion chamber
. needed for the 1600°F degree unit. ;

The final analysis concerned the cost and feasibility of variou§
methods to improve mixing. Four mathods were studied: pilot plants,
lab work, engineering design and adjustment after start-up.

Pilot plant work is judged too expensive. The costs involved in
constructing and operating the pilot plant unit, providing a waste gas
stream, and collecting and analyzing the data could well excesed the
capital cost of the full scale unit. A quarter to a half million dollars
could be required for such work Tor small incinerators, and up to a
million doliars for larcer units. Pilot plant work appears more appropriate
as an EPA or vendor research project. :

Two of the alternatives, lab work and engineering design, appear
affordable but are not feasible. Lab work provides good data on kinetics,
-but 'no useable data on mixing. Engineering equations are useful in many
situations, but few such ecuations exist for mixing. The number of
trays in a distillation column can be reasonably calculated; the number
of baffles in an incinerator cannot be.

The final alternative, adjusting the incinerator after start-up,
does appcar both affordable and feasible. Such an adjustment would
- involve repositioning baffles, adjusting ducts and performing similar
tasks while measuring officiency, temperature and similar variables.
Such a procedure -applies to incinerators the same adjustment that process
equipment receives after start-up and wouid involve the same, moderate
time, expertise, and costs. Finally, the success of such a procedure
has been demonstrated by Petro-tex.
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Control Level - Based on the above findings, a series of conclusions
were madofﬁfﬁﬁwlgid to the choice of 98 percent reduction, or 20 ppmv,
(98/20) as the highest control level achievable Tor all new incinerators,
considering available technology, cost and energy use. These conclusions

are discussed below,

First, incinerator combustion temperature has little impact on cost
and energy effectiveness ratios. This conclusion is based on the small
changes with temperature that occur in the three items, namely annualized
cost, energy use and VOC control etficiency, that make up these ratios.
As discussed above, these three items all increase less than 15 percent
with temperature over 2 T200-% 2 w4307 vange.  Simpie math shows that
such small changes in the numérators anc. denominators of the cost and
energy effectiveness ratios leac to almost negligible changes in the
ratios. Calculations with the actual numbers conTirm this. Based on
a 5 percent increase in VOC control, a 12 percent increase in annualized
costs and essentially no change in energy use (see Table 2 and 8 and
previous discussion), a 1400°F to 1600°F change in temperature increases
cost per pound VYOC controlled only 5 to 10 percent and actually decreases
energy uses per pound VOC controlled.

Second, the highest control limit should be based on incinerator
operation at 1600°F. This conclusion is based directly on the first,
j.e. that over the range of interest temperature does not adversely
affect cost or energy eftectiveness. Given this, higher temperatures,
with higher control efficiencies, are preverred.

This conclusion on operating temperature is also hased on the
practical limits on metal recuperative heat exchangers. Based on the
logic in the preceding paragraph, there is no upper limit to the combustion
temperature which should be used. However, above 1600°F, ceramic recuperative
heat exchangers are required. Since these exchangers are more complex
and costly, and less typical, than metal designs, the decision was made
not to rely on them in considering the ach1evab]o control levels. Thus,
1600°F was chosen for the incinerator operating temperature. This
conclusion was further supported by the high control Tevels found
‘achievable at this temperature, as discussed below.

Third, and finally, 98 percent VOC reduction, or 20 ppmv by compound,
- whichever is less siringent, represents the highest achievable control
level for all new incinerators, considering available technoloay, cost

and energy use. This is based on incinerator operation at 1600°F, as
discussed in the preceding paragraph, and on adjustment of the incinerator
after start-up, as discussed in the section on cost. The dual statcment
of the conclusion, i.e. as percent reducticn or ppmv, accounts for the
observed fall-off of efficiency at lower inlet concentrations. The

98/20 nunmbers thomselves were picked by analyzing thrce different control
tevels, 99 perceht or 10 ppriv, 98 percent or 20 ppuiv, and 95 percent or

30 ppnwv.
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The 99/10 level is judged too stringent. Two of the six non-L.A.
tests and 65 percent of the L.A. tests fail this criteria. Consideration
was given to the fact that many of the units tested were below 1600 and
did not have good mixing. However, due to the large percent that faiied,
it is judged that even with higher temperatures and mocerate adjustment,
a large number of units would still not meet the 89/10 level.

The 98/20 ppm level is judged attainable. Al11 of the non-L.A. and
the majority of the L.A. units meet this criteria. There is concern
over the large number of L.A. tests that failed, i.e. 43 percent.
However, two factors outweigh this cencern.

First, all the rmon-1_A. 'units reat the criteria. This is significant
since, though the L.A. units represent many tests, they represent the
same basic desicn. They all are small units desicned over a decade ago
to meet a rule for 90 percent reducticn. They are for similar applications
for the same geograpnic region-designed in many cases by the same vendor.
Thus, though many failed, they likely did so due to conmon factors and
do not represent a wide spread inability to meet 98 percent reduction or
20 ppmv. :

Second, the difference between 65 percent failing 99/10 and 43 percent
failing §3/20 is larger than a direct comparison of the percentacges
would reveal. At 98/20, not only did fewer units fail, but those tnat
did miss the criteria did so by a smalier margin and would require less
adjustment. Dropping the criteria from 99/10 to 28/20 drops the failure
rate by 20 percent, but is judged to drop the overall time and cost for
adjustment by over 50 percent.

The difference between the two levels is even greater when the
adjustment effort fcr the worst case is considered. The crucial point
is how close a 99/10 level pushes actual fieid unit efficiencies to
those of the lab unit. Lab unit results for ccmplete backmixing range
throughout the 99 range at 1600°F, meaning a 59/10 level would force
field units to almest match lab unit mixing. Appendix A describes the
reasons the complete backmix results were used. Backing off to 98/20
increases the margin, especially for the worst cases. Given that exponential
increases may occur in costs to improve mixing as fTield units approach
lab unit efficiencies, a drop from 99/10 to 98/20 may decrease costs to

- improve mixing in the worst cases by an order of magnitude.

The 95/30 level was judged too lenient. The only data indicating
such a low efficiency was from L.A. All other data showed 98/20. The
non-L.A. data and lab data meet 98/20 and the Petro-tex experience
showed that moderate adjustment can increase efficiency above 98. In
addition, in the previcus discussion on efriciency, the L.A. units were
judged to have poor mixing. The mixing deficiencies were large cnough to
mask the effect-of increasing temperature. Thus, i1t is judged that
98/20 could be reached with moderate adjustment and that a 95/30 level
would represent a criteria not based on the best available units, considering
cost, energy, and environmental impact.



Table 1

Description - Available
Incinerator Test Data

Below are describad tihe available incinerator tost cdata. TFour sets of
such data are presant. These sets ave lab scale incinerzior data from tests
by Union Carbide and field unit date from tests conducted by EPA, chemical
companies and L.A. County. '

Union Carbide Test Data]— These date show the cowbustion eificiencies a'liewad
on 15 organic ccrpounds in 2 lab scale incinarator oparating between 800 and 15009
and .1 to 2 second resicence time. The incinerator consisted of a 130 centimeter
thin bore tube in & bench size tube Turnace. Outlet analyzes were done by direct
routing of the incinerator outlet to a FID and GC. A1l inlct gases were set at
1000 ppawv.

EPA Test Daé%’%’%hese data show the combustion efficiencies for full scale
incinerators on air oxicgzticn vents at thres chaomical plants. These three plants
are the Uniicn Caglbdb, vat, Louisiena, and Ronm & liaas, Deer Park, Texas,
acrylic acic units and t 2 Denka, Houstion, iexas unit. the data for
Union Carbiaz include test rasulis bassd on two differzsnt incinerator temperatures
and the catz vrom Rohm & o , resulis ivrom three temperatures, In all tests
integrated -:gs were uss sampling end a GC/rFID was used for organic
analysis. L
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Chemicz! Company Test Data - These daia are from tests performed by
chemical comoanies on inc1.a11tors at threz air oxidation units. The companies
. at

and units are, Monsanto their acryionitrile unit at Alvin, Texas, :
Petro-tex at thair oxidative butadiene unit at Houston, Texas, and Keppers at
their maleic znhydride unit ai 2ridgeville, Pennsylvania. The HMonsanto
1nc1nerator burns both 1liguid and aascous wastes Trom the acrylonitrile unit
Cand Log koppers incinerator is actuaily a boiler adepicd to burn gaseous was.os,
In a1}]t ests, analysis was performod by GC/FID. The sampling was perforinad

as follous:

Monsanto - Cold water scrubbing - AN, AcN, HCN; metal sample bombs -
remaining rb”pounds

Petro-tex- Integrated bag - inlet:; glass syringe - outlet

Koppers - Glass sample bombs and charcoal tubes

L.A. County Test DdLag- These data ara from over 200 tests by L.A. County
on various waste gas incinerators, most of which ara on coating operations. OCata
from 147 tests were uscd, with the remainina tests being discarded since back-up
data were missing, the incincrators were catalytic units or similar reasons., In.
the L.A, data, only flow, temnerature, and inlet and outlet VOC cenrentration
are reported; data on compounds and: 1L31d nee tine are not present.,
Evacuated 40 liter gas cylinders were used for sampling and oxidation to CO
and HDIR were used for analysis,

.
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A Table 2
Results = Union Carbide Tests*

Destruction Efficicncy
Under Stated Conditions

Flou Temperature Residence Time/Compound

Regime# (F) .75 seconds 5 & 1.5 secoéd;_
Ethyl ‘ VinyT
Acrylate  Ethzanol Ethylene  Chloride  Ethylene

Two-Stage 1300 99.5 94.6 92.6 78.6 87.2/97.6
Backmixing 1400 93.9 99.6 99.3 99.0 98.6/99.0
1500 99.9 99.9 99,9 99.9 199,9/99.9
1600 99,9 99.9 99.9 99.9 99.9/95.9
Complete 1300 98.9 1 86.8 84.4 69.9 78.2/91.5
Backmixing 1400 93.7 = 9.8 95.6 93. 1 93.7/97.8
15C0 99,9 92.0 98.7 98.4 93.0/99.0
* 1600 99.9 99.7 99.6 99.6 99.4/99.83
Plug Flow 1300 9.9 99,9 - 99.5 90.2 97.3/99.9
| 1400 - 99.9 99.9 99.9 99.9 99.9/9%.5
1500 93.9 99.9 99.9 99.9 99.9/59.9
9

1600 939.9 99.9 99.9 99.9 99.9/92.

~*The resuits o7 the Untion Carbide work are presented as a series of equations, These
equations relata destruction efficiency to temperature, residence time and {low regime
for each of 15 compounds. The efficiencies in this table were calculated from

- these cquations.

*% Three flow regimes are presented, two-stage backmixing, comnlete backmixing and
plug flow. Two stage backmixing is considered a reasonable approximation of actual
ficld units, with complete backmixing and plug flow representing the extremes. The
subject of flow regime is further discussed in Appendix A.



Table 3 BEST AVALABREEOPY
“Results - EPA and Company
Incinerator Tests

Residence Inlet Qutiet

Time/Inlet Temperature  MNumber of VoC VOoC . % VOC*
2AYy Flow (SCFii) (FO) Test Runs (ppmv)***  (ppmv) Control
0 2 to 3 sec/ 1160 b* 11900 243 96. ]
ide 20,600 1475 3 11900 10 99,9
a1 sec/ w425 . 3% TRV 2580 1330 . 82.6
: Tank Farm Vent, ST OXv 11600 :

VAN

(TFV)-12,500 1510 4 TFV 2600 150 98.3

0X10-|.'.:’: Vent, A . Oxv ]2800

(OXV}-22,000

| 1545 *  TFV 2410 25 99.7
| XV 12200
<2 .6 se2.33,000 1400 3% 950 13 198.5
santo (Unit size) - Centidential  Unit 1-6%% Conf., 25 >99
' 18" iz, ¥ 36 Unit 2-8%*

{Outlzt Flow) Conf. 47 >99

75,C00
persTt .6 sec/30,000 1800 Inlet-4+ 850 Set1 7  99.0

; o Outlet-6* CSet 2 11 97.2
re-tex T g sec/ 14,400 1400 N/A Set 1 10300 1000 70.3
- Set 2 10650 215 94.1

Set 3 10300 10 99.6

.1ing conducted with integrated bags.

Jpling conducted with grab samola bombs or syringes.

'L does not include imethang of ethane, This definition of VOC is different from that
cd in earlier mamds on tPA tests, and thus resultis reported here may differ from results

v the earlier memn. :

iC ¢ dastruction is by weiant percent, ; : :

12 data in Set 1 and 2 for Xoppers were taken during different time periods.

vlet and eutlet VOC for Petro-tex reported as pomv methane. The data in set one were

wen prior to adjustmant of the incinerator; the data in sets two and three, aficr ,
Jjustmenl., The specific alterations made by Fetro-tex are described in refercaces 6 and 7.



Table 4
Results - L.A. Incinerator Tests
Destruction Efficiency™

Under Stated Conditions

Destruction Efficiency vs. Temwerature

Temperature Range Number of 1st Median 3rd -
(°F) Tests Quartile ** Quartile
1300 - 1380 32 ©93.0 96.4 98.0
1385 - 1420 - 50 94.0 96.0 98.6
1425 -'1475 49 91.5 95.0 97.4
1480 and grezzss- 26 915 96.5 98.6

Destruction I77ici2ncy vs. Inlet Concentraticn

Inlet Concnnfr:fi:r “Number of Ist Median 3rd
{VOC,as ppiiv carzzn; Tests ~ Quartile Quartile
0- 399 : 1A - 85.1 90.8 96.0
400 - 799 2] | 91.0 93.3 97.2.
800 - 1192 | 14 90.0 92.5 94.7
1200 - 1599 16 86.0 1 92.9 97.9
1600 - 1999 9. 93.0 94.5 96.0
2000 - 2399 . 91.0 95.5 97.3
2400 - 3199 12 95.9 98.4 0 99.3
3200 - 3999 : 9 97.0 97.8 99.0
4000 - 4999 13 95.5 98.4 69.2
5000 - 5999 8 94.9 97.5 93.1
6000 - 6999 8 96.0 97.5 98.4
7000 or nore 10 98.2 98.7 99.5

" *Destruction effiiciency as weight percont c*rhon.

t - .
*% findians and quarvtiles are usad rather than averages and standard deviations
due to the manner in whici thv dqta \010 dl%tllbULLd



SEST AVAJLAGLE COPY

Table 5
Result Comparison -
Lab Incinerator vs. Rohm & Haas Incinerator®

Rohm & Haas Lab
Incirerator Incinerator
' Inlet Outlet - Inlet Outlet
Zonound (1bs/hr) (1bs/hr) (grams/s=c) (grams/sec)
nopane 800 150 9.0 .08
opylene . 1800** 150%* 18.0 .70
‘thane 10 375 . .50
thylene 30 190 | .3 .43
2740 855 | 27.4 1.7
» VOC Destructizs *  ©8.4% ' 93.8
‘Table shows tha zZ2siruction e.r1c1°~cy on the Fuur listed compounds for the
lohai"& Heas (R&H} 7i21d and Union Carbide (UC) lab incinerators. The R& results

re. measured; the Ul resultis are calculated. Boih sets of results are ktased on
425"F combustion tztperaturs and 1 second .es.oence tiire. In addition, the

IC resulis are basz? on compnlele backmixing and @ four step combustion seqguence
onsisling ot prﬂ" 2 to propylene 1o oth:n“ te :th.!CﬁL Y CGZ wird hzv. Tnose
":.;: ERBTONE IS air's worst case aDSUﬂ'pL'IonS.

*Are not actual values. Actual values are confidential. Calculations with actual

give 51m1]ar results.

values



. lable O
Resultls - Selected L.A. Incinerator Tests*

Temperature Inlet™* ~ Qutlet** < VOC

Test lo. (°F) Concentration Concentration Destruc:ion
1158 1300 12300 60 97.4
1400 1600 | 83 94.9
1214 1400 1200 23 98.2
1510 ‘ 1200 89 92.7
1215 1400 , 1500 94 , 93.9
1500 1500 170 89.1
1329 1300 3100 27 99.2
: 1325 3700 | 70 . 98.1
1375 | 3800 120 96.9
1400 | 2700 7 , 99.7
1746 1320 - 7430 83 98.9
1410 6247 - 88 98.6
1500 7370 104 98.6
1842 140 1260 83 . 93,5
| T 1285 1090 | 60 94.5
1425 | 1420 109 - 93.0
2130 1300 801 34 93.9

o 1375 771 - 66 . 89.4

1495 _ 8390 | 63 90.7
75 - 1400 | 11065 97 99
S | 1450 10731 254 97.6
2359 1400 871 90 85.1
1450 871 13 72.3
26248 - 1200 4110 60 98.1
1450 3090 65 98.4
26240 Y3200 1405 | 23 93.4
1420 164 18 - 98.8

*Partial Tisting o1 tests whiae incincralor temierature was increascd with no
chanqe or a decrcase in VCC destruction.
¥VOC as ppav carbon; deslruction ef ficiency as weight percent carbon,



BEST AVAILABLE COPY Table 7

Cost Ccmparison - Incremental
Capital Cost and Fuel Savings
with Heat Recovery*

Incinarators not Requiring Supplemental Air'*

s Inlet Flow 1000 2000
cuparative (SCFi1) 4 .
at Nacevery Incr. Incr. - Incr. Incr.

(%) Capital Fuel Capital Fuel
30 $15,600  $11,500 $18,600  $23,000
50 . $6,600 $7,500 $9,900  $15,000
70 $10,800 $7,500 $13,500 $15,000
3000 - 10000
Incr. Incr. Incr. Incr.
Capital Fuel Capital Fuel
30. | . $22,500  $34,500 $36,000 $115,090
50 ‘ $12,000 $22,500 $29,000  $75,000
70 | $18,000  $22,500 $59,000  $75,000
-Incinerators Raquiriﬁg Supplarental Air
seL Tmler Flal 700 . 5580
at Racovery (SLFH);‘ Incr. Incr. Incr. Incr.
(%) i Capital Fuel Capital Fuel
30 L , $13,000 $27,000 $27,000 $178,0C0
50 S .. $5,000  $10,000 . $12,000 $84,000
70 _ ] $2,000 $9,000 $13,000 $77,000

* Dollar figures are the incramental annualized capital costs and incremental
annual fuel cost savings Tor increasing the heat recovery from the previots
level to the listed level. For exanwple, the ficures on the 50% line are the
costs end savinys of going from 305 to 500 heat recovery, and on the 309 line,
of qoing froi no hoat recovery to 307 recovery. Costs arc based on 2n )
incinerator operating at 1600YF and .75 s=conds residonce time. 707 recuperative
. heat revovery corrcsponds to an exit gas temperature of approximately 5539F,
*% Costs based on Refercence 1Q.



Table 8

Cosl Coumarisen -
Cosls of Cowbusiion
Teumerature Increase

Incinerators Requiring Supolacenial Adrs

Iheremantal

_ Capital Incr. Annuzlized Incr. A
Flow Cost - Capital Percent Cost - Annual Percent
(scfm) 14000F=*  to 1600°F Increase 14G5oE %% to 1500°F Increass
700 328 38 SR RV 137 1 | 8%
5000 593 97 174 288 28 10%
25000 1754 438 24% 965 127 13%
50000 2370 856 28 1741 248 14%
Inc1rer tors not 2eouiring Suocnizmental Air
11000 322 % 36 1% 139 10 7%
10000 763 135 195 363 40 10%
. 25000 131¢ 330 25% 728 96 13%
*H]] moNey 11Gures in thousands 6 doilars o
#*The capital €o3t colimn shows the totzl installed canital for an incinaralcir ooarating
At TANNTE, YD soconds vesidence Uiwe, recuperative recovery witn an exit gas temperatui:
of 51007, and the Tisted flow. The next column shows the extra capital for a similar

incinerator opaf
capital cost

listed 1
incinerat

ovt.  The next column shows tn“ incranental
or at 16009F,

ting at 1863C°F.

from 12009F to 1600°F.

***The annualized cost column snows the
utilities and maintenance) for 14009F,

totel an

wal cost

{(depreciation,
.75 seconds, 510°F exit temperature
annualized cost

The Tourth column shows the percent increase in

intesost, taxes,
and the
Tor a similer

The seventh columna shows the vercent increas2 in annualized
cost from 14000F to 1600°F.



Appendix A

Mixing is a key concept in incinerator efficiency. Thus, a discussion
of incinerator efficiency will likely rely heavily on this concept.
However, mixing is also a complex concept. Thus, discussions of efficiency
can become burdened with technical explanations of mixing. To handle
this difficulty, this memo only cites mixing in the main discussion and
leaves detailed explanation of this concept to this appendix.

This appendix discusses mixing in three parts. The first describes
the actual physical events involved in mixing and contrasts proper and
improper mixing. The second discusses a related ]LL.5 flow recime, and
explains the importance or this idea in interpreting the lab scale data.
The third ana]yzes the lack o7 a relationship between to1perature and
efficiency in the L.A. data and concludes that poor mixing was the
cause.

Mixing

Mixing can be understood in-terms of the two items required for
combustion of organic conmpounds, high temperature and surficient oxygen.
In incineration, these are provided by combustion gases and supplemental
air. The ccmbustion gases from burning sucpliemental fuel provide the
heat to achieve high temperatures. Supplemental air, when needed,
‘provides oxygen to combust the supplenental fuel and VOC's.

Mixing concerns these two streams, i.e. combustion gases and supplemental
air. Mixing involves the speed and completeness with whicn these two
streams are dispersed into the waste gas. In proper mixing, these two
streams are broken apart and intermingied with the waste gas on a molecular
level. In addition, this process occurs within on]y a small fraction of
the 1nc1nerator residence time

In contrast, in improper mixing, packets of waste gas pass through
the incinerator intact. The turbulence in the incinerator fails to break
the waste gas into sufficiently small units for intermingling on a molecular
level to occur. Poor mixing also results if this intermingling occurs too
late. If the waste gas is mixed just prior to exiting the incinerator,
then the actual residence time (R.T.) is much shorter than the nominal
R.T., and complete combustion may not occur. Finally poor mixing results
- if only one of the two required streams, i.e. combustion gas or supplemental
air, is properly dispersed. For example, the waste gas may be properly
intermingled with combustion gases, but the supplemental air flow may be
stratified. The result would be incomplete combustion.

Flow Regime
Flow regime involves the large scale gas currents in an incinerator.

In a diagram otr the gas flows in an incinerator, flcw regime corresponds
to broad arrows representing the macroscopic currents.
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Certain flow regires have been labelled. In plug flow, inlet gases
remain within fixed vertical “slices" that travel direetly from inlet to
outlet with no backflow. In complete backmixing, the opposite occurs.
Inlet gases are rapidly spread throughout the incinerator and significant
backflow occurs. Other flow regimes are composites of these. In two
stage backmixing, the incinerator operates like two units in series,
with each undergoing complete backmixing. Clearly, actual flow patterns
rarely correspond to these idealized types, but these types can serve as
approximations.

" Flow reg1me is related to both miy oo mno e¥11r1cncy Specifically,
the flow regimes most favorabie to high cfficiency ere the least favorable
to mixing, and vice versa. Based on enginecring kinetics, plug flow
achieves the highest erficiencics at a given temperature. However, to
achieve good mixing and still maintain plug flow, the gases in each
- vertical "slice" must compietely mix with each other while remaining
separate from the adjoining "slices." Such a phenomena is ditficult to
create. As the gases mix vertically they also tend to mix horizontally,
resu]ting in a flow pattern closcr to cemplete backmixing. Thus, providing
~good mixing inherently creates f]ow patterns less advantageous to high
efficiencies.

Flow regime is important in interpreting the Unicn Carbide (UC) 1lab
unit results. These results are significant since the UC unit was
designed for optimum mixing and thus the UC results represent the upper
Timit of incinerator efficiency. This upper limit is used in evaluating
the costs involved in adjusting and dediuning an incinerator to reach a
~given efficiency. The closer this given efficiency is to the upper
1imit, the higher the costs will be.

: An understanding of flow regime is required to choose which part of
the UC results represents the upper limit. As seen in Table 2, the UC
results vary by flow regime. B8ased on the above discussion, the results
under complete backmixing were cnosen as the upper limit for the discussion
in this memo. Though scime incinerators may achieve gqood mixing and plug
flow, the worst cases will likely require flow patterns similar to

complete backmixing to achicve complete mixing. Thus, since this memo

is considering efficiencies applicable to all incincrators, a conservative
-assumption of complete backmixing was rcqu1red when considering the

upper limit of efficiency.

L.A. Data
The L.A. data surprisingly showed no relation between temperature

and efficiency. Various factors were analyzed to determine the cause
for this result.
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In a search for the cause, sampling error and the incinerator
variables of residence time, inlet concentraticn end type of compound
were ruled out. For sawpling orror to be the cause, the sampling would
have had to consistently underestimate eftviciency in high temperature
tests and overestimate it in low temderature tests. ‘With over 150
tests, this is essentially impossible. For the three incinerator variables
to have been the cause, these variables would need to mask the effect of
temperature. However, based on the Union Carbide work and kinetic
theory, these variables only scatter the efficiencies around an average
determined by temperature. In the UC cases, the effect of temperature is
still seen in the increasing average efficiency.

The remaining variable is mixing. A plausible explanation of the
results is possibic if this variable is considered. The reason lies in
two Tactors which alleow mixing to mask the reltation of temnerature and
efficiency. First, the completeness orf mixing can drop with temperature.
Thus, improper mixing can offset the effect of increasing temvcrature.

In contrast, the other variables remain the same as tempecrature changes
and thus offsetting cennot occur. Sccond, increaccs in temperature only
increase the efficiency of the well-mixed portion of the waste gas.
Since this portion contains only part of the unceombusted VOC, and Tikely
the smaller, part, the impact of increasing temperature is greatly diluted.
In contrast, the other variables cannot “isolate® parts of the waste gas

* from the affect of temperature.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

pave:  JUL 2 2 1880

sumsect: Thermal Incinerator Performance for NSPS, Addendum

rrRoMm: David C. HasconeL._
Chemical Manutacturing Section

1o: Jack R. Farmer, Chief
Chemicals and Petroleun Branch

After reviewing the recent memo on incinerator performance,
"(Thermal Incinarator Performance for MSPS, June 11, 1980, DCH to
Jack Farmer), you indicated several areas where further discussion was
desired. These areas were as follows:

- continuous compliance of thermal incinerators

- the impact of compound on efficiency

- the impact of inlet concentration on cost cffect1vesness and
efficiency

-These three areas are discussed below preceeded by a summary of the
conclusions.

“"Conclusions

In the absence of a demonstrated continuous VOC monitor for thermal
incinerators, CPB is investigating alternate methods. After study of
the cost .and effectiveness of several such methods, the following should
be considered: continuous temperature and flow monitoring and bi-annual
compliance testing and inspection/maintenance. For example, in monitoring
temperature and flow, a company could be required to run the incinerator
between +50°F of the. temperature, and between +20 percent and -50 percent
of the flow, measured during the performance test.

Detailed analysis shows that type of compound does affect incinerator
efficiency. However, due to the complexity of the relationship, no
attempts were made 1n the June 11 memo to draw fine-tuned efficiency
conclusions relating different efficiencies to different compounds at
different temperatures. Rather, a more conversative approach was taken
in which the efficiency conclusions were based on the most difficult
compounds to ccitbust. These conclusions, tased on such a worst case
analysis, would then apply regardless of compound.

» Foem 1320-¢ (Rev, 3-76)
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Detailed analysis also shows that inlet concentration affects
jncinerator efficiency. However, unlike type of compound, statistical
study of the relationship between inlet concentration and evficiency was
possible. Based on this study, the conclusions in the June 11 incinerator
memo are expressed in both ppiv and percent reduction. This dual format
accounts for the erfect of inlet concentration.

Inlet concentration also affects cost effectiveness. One effect is
that as inlet concentration drons the eneragy content of the waste gas
drops, increasing supplcmental fuel use. However, this is not the major
effect. By far the largest effect of inlet concentration on cost
effectiveness is to change the amount of YOC contruiiud. Over-a typical
range of inlet concentrations (i.e. 10,000 to 500 ppx) and for an
incinerator with 70 percent recuperative heat recovery, increasing fuel
use can increase cost efrectiveness 5 to 50 percent while decreasing VOC
can increase cost effectiveness 5 to 2000 percent.

‘Discussion

Monitoring - One CPB goal is continuous monitoring of air pollution
control equipment. At present, we are limited in achieving this goal
for incinerators by the lack of 2 demonstrated continuous YOC monitor.
Given this lirtitation, CP3 is studying aiternate monitoring methods,
such as measuring firebox temperaturce, to indicate incinerator performance.

To develop alternate monitoring methods, two goals were considered.
First, these alternate methods should detect all or most cases of poor
incinerator performance. Second, the methods should have reasonabie
costs and impose reasonable recordkeeping requirements.

To meet these goals, the variables that affected incinerator performance
were analyzed, These variables are temperature, mixing, type of compound,
inlet concentration, residence time, and flow regime. Of these variables,
the last three were judged of 1ittle concern when considering continuous
monitoring. These three variables are essentiaily set after incinerator
construction and adjustment and/or have only small impact on incinerator
performance. The three remaining varjables were then analyzed in more
dﬁtai1 to define their impact on performance and the ability to monitor
them.

Temperature was analyzed first. This analysis was based on data in
the previous incinerator memo. Even with good mixing, the Union Carbide
lab data and kinetic theory show that lower temperatures cause significant
decreases in efficiency. In addition, the L.A. data indicate that
increasing temperature can also adversely atfect efficiency, apparently
by changing mixing. In terms of cost, tcmperature monitors are inexpensive,
costing less than $5000 installed with strip charts, and ave easily and
cheaply operated. Given the large effect of temperature on efficiency
and the Tow cost of temperature monitors, this variable is clearly an
effective paramcter to monitor.
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As an example, a specific reauirement could be that an incinerator
cannot be operated for more tnan thrce hours at an average firebox temperature
above 50°F over, or under 50°F below, the.average temperature recorded.
during perfornance testing. [If an opereting rance greater than 1C0°F is
desired, a company could perform pertormance tests at more than one temperature.
The three hour time period would correspond to the period required for
integrated bag sampling in a typical performance test. This wouid make the
averaging period for temperaturc monitoring similar to that of the pertormance
test. Finally, the company could be required to instail, operate, and
.calibrate the monitor according to manufacturer's specifications. These
‘specifications generally cover proper placement of the monitor.

The next variable studied was mixing. The most likely item to
affect mixing, given a constant temperature and an already constructed
incinerator, would be Tlow. {lo direct field data is availabie cn the
effect of flow on mixing efficiency. However, based on engineering
judgement, increasing flow may lead to "shortcircuiting," where the :
increased kinetic enerqy of higher Tlow streams causes waste gas to jet
through the incinerator unmixed. Dacreased flow may lead to the opposite,
wvhere lower flow rates result in insufficient kinetic enerqy for complete
mixing. As with temperature, flow monitcrs are inexpensive and easily
operated. Given the potential impact of flow on efficiency, and the low
cost of flow monitors, flow rate is also an effeclive paramater to
monitor. } :

As an example, a specific reguirement could be that an incinerator
cannot be operated for more than three hours at an average flow less
than 50 percent or greater thun 120 percent of the average waste gas
flow recorded during a performance test. The permissible ra-ge would be
intentionally broad due to the lack of field data on the impact of flow
on mixing and evficiency. The upper restriction wouild be tignter than
the lower since increase flow not only mayv adversely affect mixing but
decreases residence time. Any adverse effects of decreased flow may be
offset by the increased residence time. The above discussion for temperature
on widening the operating range, the three hour time limit, and installation,
operation and calibration of -the monitor would hold for this flow monitoring
example.

The final variable analyzed was type of compound. For most incinerator
applications, the compounds in the waste gas are sct by the process to
which the incinerator is attached. Thus, type of compound is of no
concern. However, certain applications may have differing compounds in
the waste gas. A coating operation may have at one time a solvent with
an MEK base, and then swilch to a solvent with a toluene base. MEK is
oxidized casier than toiuene, and thus an incincrator wihich achicves
compliance on an MEK stream may be inadequate for the tolucne streanm.

-
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The judgement on this item is that no gencral monitoring requirement

on type of compound can be spocified. Most cases will have the waste

gas compounds set by the process. In those that do not, considerable
“difficulty is envisioned in definina, in a general way, when the waste

gas compounds have chancad encugh to requive additional compliance
" tests. For example, diiferentiating between solvent formulations would
be difficult. The same gereric name of solvent may show greater variations
in composition than two diiferent name specialized solvents. However,
though a general requirement on type of compound cannot be set, specific
requirements may be desired for certain standards. '

Temperature and flow nonitoring do not measure incinerator performance
directly. Thus, concern exists over the long term stzpility of incinerator
performance, even with temperaturc, flow and type of compound held
constant. Data on this issue is shown in Table 1. The top part of the
table shows data from L.A. County where the same incinerator was tested
in different years. The bottom part 1ists possible incinerator malfunctions
that could affect performance, without changing temperature and flow.

Based on Table 1, incinerators, if properly designed and adjusted,
are judged to have fairly stable performance over time. The L.A. units
showed only small changes in erificiency over time. The efficiencies of
these units changed less than twe percentage points over several years,
except one case. In addition, the Tisted maltunctions are judged to
occur infrequently., This is based on several factors. First, these
“malfunctions involve non-moving parts subject to little wear. Also, the
typical waste gases are not highly corrosive and the typical incinerator
fuels, natural gas and fuel oil, have low sulfur and ash content.
Finally, even though incinerators undergo wide temperatu.e swings,
-incinerator components are designed to withstand these changes, given
proper copling and heating of the unit.

The above conclusion should not be overstated. Though fairly
stable, all four L.A. data sets show some drop in performance over time.
And though improbable, incinerator malfunctions are not impossible.

Thus, the conclusion from the data is not that no additional requirements
are needed over temperaturc and flow monitoring. Rather, the conclusion
is that the costs and recordkecping of additional monitoring requirements
must be carefully balanced against emissions potentially prevented by
them.

After this balance was studied, two additional requirements were
considered. These are bi-annuai pertormance testing and bi-annual
inspection and maintenance (I & M) for incinerators. The perrformance
testing would follow the method specified in the standard. The 1T & M
would involve visual inspection tor ijtems such as corrosion and firebox
deterioration, calibration and testing of control instrumentation, and
so on, Such I & M could most 1ikely be pertforimed at the same time as a
process turnaround.
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These two additional monitoring methods would effectively detect
drops in incinerator performence not oeuscted by Lemperature and flow
monitoring. Performance testing is the most direct means of detecting
poor efficiency. The I & i will catch drons in perforiance by spotting
-~ equipment failures or lipending vailures that could lead to poor pervormance.
The 1 & M has the added acdvantace that impending failures which could
lead to incinerator shutdown would also be spotted. The two yecar period
for compliance testing and I & I is based on the rate at which 1nc1nerator
performance is likely to deteriorate. The two year period for I & M also
corresponds to the typical time between process turnarounds. |hus, with a
bi-annual 1 & M the incinerator I & M could be performed at the sames time
as process equipment 1 & M, and it would not be necessary to shut down
the process just to check the incinerator. Finally, the timing of the
perfonnance test and the I & M are not linked. They can be done together
in any order or apart.

Type of Compound - One factor which affects incinerator efficiency
is type of compound. The June 11 memo on incinerator efficiency excludes
this factor from its conclusions, but discusses only brierly the reasons
for this exclusion. This section discusses the impact of this factor on
efficiency and explains in more detail the reasons for its exclusion.

In terms «of the impact of compound on efficiency, the available
incinerator data does show a mederate impact. The Union Carbide lab
data demonstrates this most clearly. In cases where divferent compounds
were incinerated at the sama temperature, resicence time, and flow
regime, variations in efiiciency ov up to 5 percent points cccurred for
temperatures above 1400°F. At lower temperatures, the efficiency
variations increased up to 20 and 30 percentage points.

However, as a practical matter, including ccmpound as a factor in an
efficiency conclusion would be difficult. First, a precise quantitative
relation between compound and efficiency could not be determined. As
with mixing, no single value could be assigned to an individual compound
to represent ease of combustion. Thus, analysis of the reiation between
efficiency and compound was Timited. Second, even if a relationship
could be devised, it would be complex and difficult to apply. The
relationship would 1ikely involve kinetic rate constants, autoignition
temperatures, factors for molecular configuration and structural groups
and similar variables.

To avoid these difficulties, an alternative approach was taken. No
initial attempts were made at drawing a fine-tuned efficiency conclusion
showing differing erficiencies at differing temperaturcs for different
compounds. Rather, a conservative approach of chcosing a simple set of
incinerator conditions and efficiencies based on the most difficult
compounds to combust was pursucd. This approach proved successfiul.



Several factors aided in the success of this approach. First, the
available test data covered a wide ranue of compounds. The compounds on
which test data were available included C, to C. alkanes and olefins,
aromat1cs such as benzene, tolucne, and xylene, oxyqgenated compounds
such as MEX and isopropinol, nitrogen containing species such as acrylonitrile
and ethy]an1nes and c']o:1natcd compounds such as vinyl chloride. With
such a range of compounds and the consideraticn of kinetics, it was concluded
that viorst case compounds had been taken into account. The second
factor was the discovery that increasing combustion temperature resulted
in only negligible enercy penalties and moderate cost increases. Thus,
choosing a higher temperature to cover the worst cases did not make
incinerators unafTOIdab1L or too energy 1ntens1v

In1et Concentration - A second factor which affects efficiency is
inlet concentraton. Unlike type of compound, an allowance for this
factor was included 1n the efficiency conclusions. Specifically, these
conclusions included not oniy an efficiency of 98 percent but a minimum
exit concentration of 20 ppmv by compound. Thus, as inlet conceniration
‘drops, the minimum ppmv lowers the etficiency required. For examnple,
with a 500 ppmv inlet concentration for a waste gas containing oxygen
the 20 ppmv minimum translates to a 96 percent cfficifncy, with a 250 ppmv
inlet, a 92 percent efficiency. This section explains in more de ta11
the reasons Tor this allowance for inlet concentrat1on

The test results from L.A. County form the major basis for this
allowance. These results show a strong trend wnere lower inlet concentration
results in Tower efficiency. For example, for iniet concentraticns less
than 1600 ppmv as carbon, the median L.A. efficiency was approximately
92 percent. For inlet concentrations between 1600 and 24C0, the median
L.A. efficiency was approrimately 94 percent. For inlet ~oncentrations
above 2400, the median efficiency was approximately 97 percent.

Kinetic considerations also support the allowance for inlet concentration.
The most Tikely kinetic model where inlet concentration does not affect
efficiency is a first order model. However, available,literature indicates
that combustion follows compiex reaction mechanisms. *~ In cases, these
mechanisms can be fit to a first order iodel. However, as a general
rule, these mechanisms, which involve chain reactions, free radicals and
multiple pathways, cannot be reduced to fivst order models.

The June 11, 1980, incinerator memo concluded that the L.A. incinerators
did not all achieve proper mixing. This improper mixing may have caused
or influenced the relation betwecen etfficiency and inlet concentration in
the L.A. data. If this is the case, then an allowance for inlet concentration
may permit lower efficiencies than are actually achievable in incinerators
with proper mixing. However, the possible effect of poor mixing on the
relation of erficiency and inlet concentration remains just that, possible;
no conclusive statement can be made. Given this, a mere conscrvative
approach was taken and lower erficiencies for lower inlet concentrations
were aliowed. '

R L
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Inlet concentration also impacts cost effectiveness, i.e. costs per
©unit weight YOC controiled. The precise impact depends on molecular
weight, the size of the incincrator and the ratio of waste gas energy
content to VOC. Fiqure 1 show these impacts. -

A surprising conclusion in the analysis of inlet concentration vs.
cost effectiveness is the role of supplemental fuel. The increasing
cost for supplemental fuel as inlet ppm draps is not a major factor in
cost effectiveness. Incinerator size and the amolnt of VOC being destroyed
are much more important factors. An illustrative example is a 5000 SCFM
incinerator burning benzene 1in nitrocen. The extra Tuel required when
droppina the inlet contration irom 5000 to 500 ppmy increzases the cost
~effectiveness only 20 percent. The Tact that only one-tenth the benzene
is being destroyed for about the same cost increases the cost effectiveness
1000 percent. And decreasing the stream size to 1000 SCFM increases the
cost effectiveness about 300 percent. Clearly, increasing fuel costs at
lower ppmv is only a minor factor.

1R0]ke, R.M., et. al. Afterburner System Study, U.S. Environmental
Protection Agency, Report S-14121, Shell Development Company, 1971.

2Bdrnes, R.H., et. al Chemical Aspects of Afterburner Systems, IERL Report
U.S. Environmental Protection Agency, EPA-600/7-79-096. Batelle Columbus
Laboratories, April 1979.



Long Term Incinerator Performance

lapble |

Part A - L.A, Test Data*

" BEST AVAILABLE COPY

% VOC

Inlet  Outlet Flow(SCFi1)/
any Test No. Date (ppmv carbon) Cestruction Temp. (OF)
u Nicht 1754 10-30-73 443 33 92.5 327071300
facturing' 2442 7- 7-76 1030 91 91.4 2020/13C0

2443 8-10-78 716 94, 87.3 2050/ -
teel, Inc. 2226 5-12-75 6020 . B2 99.0 121071260
2402 2-17-76 5860 71 1 98.9 4150/1375
onal Can 1430 6-10-70 2900 - 31 994 2520/1500
1746 3-21-74 7370 104 93.6 1990/1500
onal Can 1451 6-10-70 . 3500 22 99.4 4620/1460
- 1746 3-21-74 6247 82 98.0 4660/1420
7370 79 98.0 4650/1525

L]
Part B - Possible Incinerator 4alfunctions™*

unction

Cause

rebrick Deterioration .

sulation Loss from
Cinerator Exterior

rrosion of ducts,
Ifles & other
posed metal

ugging of Burners

©aking of Recunerative -
at Exchangor Scals

e .
PIstod gata are 1rom ang

TNerALerY wnch were Lesiod

Improper heating & cooling
of incinerator during
start-up & shutdown;
firebox temperature too
high

General weathering &
corrosion ircm rain, cold,
incinerator start-up &
shutdoun & so on

Ash, acids, salts, etc.
in fuel or waste gas

Ash & carbon build-up

General corrvosion: temper-

ature warping froen hot spocs

in lhe exchanoor, improper
heating & cooling during
start-up & shutdown

Possible Effect on VOC Control

Deteriorated wall allows local :
heat loss resulting in cool spots -
in firebox, and thus potentially.
Jower destruction efficiency in
those spots

Same-as previous; insulation loss
leads to local heat loss & cool sp2
in the incinerator

Severe corrosion of metal parts-

affects the gas flow patterns

through and around them, potential:

affecting mixing & thus efficiency

A plugged or partially pluggad bur:

affects the flow patterns & :
temperature profiles in the fircbo:.
potentially lowering destruction

efficiency ,

Inlet waste gas leaks into the out:
flue aas without passing through
the firebox.

n nore than ene year,

listed maifunctions include only those which would Vikely rot aifect temperature ot a
ale pboint firebex temperature conitor or inlet/outlet flow,



e N il Tk
AR RN RN 1 Fi
T Vi
, il
ARARERR NN : -
,_q‘“u#Ju i REW

I

3000

__BESTAVAILABLE COPY

100 -

f
L

o

|

_I"‘a:-l-:;'

L
'

L
——————

L

——

-

»—-*__

Q-
Lad

~(001% X)
NOL/S ‘SS3INIAILIF443 1S0D

2000

1000 -

R{U)

SPOGID, M

WV BY €O

.
|

PP

Cost Ef

Inle

ators by

v

1

nal Incine

hoer

-
1

ss Tor

tivene

C

e
nly

e ] -

Figw

Flow

aste  Gas

!

and

centration ¢

Con

t



Figure 1 - Notes and Explanation

Figure 1 shows the cost effectiveness of thermal incinerators by inlet
concentration and wasto cas Yiow. The cost erfectiveness is in hundred dollars
per 20C0 pound ton; inlet conceniration is ppmv by compound; and the flow rate
is in SCFi. The costs in ihe Tioure assume a waste gas derticient in air, and
a compound with a molecular weight of 20 and a heat of combustion o7.15,000 3TU/1b VGC.
~ The thermal incircrator operates at 1600°F and .75 seconds and achieves 70 percent '

recuperative heat recovery. - -

The figure can be used to approximate cost.effectiveness for situations other
than that described in the above paragraph. For compounus with different molecular
weights, the x-axis scale should be increased by £0 over the molecular weight of the
compound. For example, for a compound with molecular weight of 40, the x-axis scale
would read 2000, 4C00, and 6000. For cases where the waste gas contains sufficient
oxygen for combustion, the cost effectiveness should be decreased by the Tollowing
percentages: ko I

1000 SCFH 7%

2500 SCF 14%

5000 SCrit 21%

10000 SCFii  26%

* 25000 SCFM  30%

This adjustment accounts for the smaller size and lower fuel requirements of these

cases. Finally, Tor cases where the combustion value of the stream per pound of

- %6C is higher, the below listed decreases approximate the costs. These adjustments
assume 30,000 B8TU/15 VOC. B ' o T

for ppmv <500 No adjustment
for ppmv between 1000 SCFi 5%
500 & 3000 2500 SCFi . 10%

5000 SCFi  15%
10000 SCFi  20%
25000 SCFM 253

for pme >3000 No adjustment

This adjustment accounts for the lower fuel use at higher'BTU/]b lTevels.

N\



@ Monsanto ®

MONSANTO CHEMICAL INTERMEDIATES CO.
800 N. Lindbergh Boulevard
St. Louis. Missouri 63166

" Phone: (314) 634-10006

January 20, 1981

Mr. Tommie A. Gibbs, Chief

Air Facilities Branch

U.S. Environmental Protection Agency
345 Courtland Street, N.E.

Atlanta, Georgia 30308

Dear Mr. Gibbs:

Re: Monsantoe Cempany PSD Permit
Maleic Anhydride Productlon Facility
PSD FL-055
Legal No. 22111 1-T
January 1, 1981

The attached comments are submitted in connection with the
above-referenced permit in accordance with the provisions of
the Public Notice recently issued concerning said permit.

We would like to thank representatives of EPA and its con-
tractor TRW for meeting with Monsanto representatives about
this permit on January 15, 1981, in EPA's Atlanta office.

We believe the discussion we had helped clarify many of

our concerns and assisted in the preparation of our comments.

The comments will initially summarize Monsanto's major
concerns with proposed permit conditions, then set forth
specific recommended changes to the conditions and finally
cover certain background matters discussed at the January 14
meeting. :

These comments are being made with Joe Vick's involvement
- and concurrence and comprise all of Monsanto's comments.

Sincerely,

C@ Wfﬂ////ze/'
E. D. Malone

Project Director,
Maleic Anhydride

'ap
attachmentﬁ.

cc: Mr. Kent Williams -~ EPA
Mr. Jeffery Shumaker - TRW

—— 8 unit of Monsanto Company —



Monsanto Company Comments
PSD FL-055

Legal No. 22111 1-T
January 1, 1981

Submitted on Jénuary 20, 1981
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I. SUMMARY OF MAJOR CONCERNS

Monsanto has four major concerns with the proposed permit
conditions, which arise in large part because the maleic
anhydride plant proposed by Monsanto is unique and there
is no other plant of this type, scale and processs
currently in operation. Consequently, EPA's attempt

to utilize technology transfer and pilot plant data

to predict emission abatement efficiency is not appro-
priate.

The first major concern is that volatile organic compounds.
(VOC) and carbon monoxide (CO) emission limitations set
forth in Conditions 3 and 4 exceed best available control
technology (BACT) in this case. Unless they are increased,
Monsanto is faced with construction of a facility costing
tens of millions of dollars, which we could be prohibited
from operating because of an inability to consistently
meet these excessively strict limits.

Second, the requirements in Condition 8 regarding
continuous compliance monitoring and operating condition
parameters, such as minimum steaming rate and minimum
furnace temperature are inappropriate. Permit compliance
.should instead be based upon manual sampling of the
boiler flue gas. '

Third, Condition 9 imposes fugitive VOC emission controls
which are unsupported and inappropriate in this case,

and should be deleted. ©New VOC fugitive emission data

is presented in these comments which adds substantive
support for this requested deletion.

Forth, the permit is silent 'on allowable emissions during
startup, shutdown and malfunction conditions, and it should
be modified to specifically allow excess emissions during
these periods.

IT. COMMENTS ON PERMIT CONDITIONS

Monsanto's specific comments on the proposed permit conditions
are as follows: ‘

IT.1. Condition 1 - This condition sets forth the annual
design production of the facility, its operating
on-stream time and per hour production rate. Based
upon EPA statements to Monsanto during our
January 14, 1981 meeting, it is Monsanto's under-
standing that the inclusion of those items in the
pernit refers only to the design of the facility
and do not in any way limit actual production to
those figures. )

PRI
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II. COMMENTS ON PERMIT CONDITIONS (Continued)

II.2. Condition 2 - This condition bans the use of
» benzene feedstock, and EPA has no authority .

to ban its use under this permit. While
Monsanto does not now intend to use benzene,
"and the permit application does not request
it, future developments -- including price
and availability of feedstock and catalysts,
safety considerations, and production require-
ments -- may make benzene a desirable alternative
or supplementary feedstock in some circumstances. .
Accordingly, this condition should be deleted.

II.3. Conditions 3 and 4 - These conditions constitute
determination of BACT for emissions of VOC and
CO. Monsanto believes that the proposed VOC
and CO emission limits are far in excess of
BACT and Monsanto's expected capabilities in
this case, and are unsupported by any laboratory
or pilot plant data or data from existing thermal
oxidizers. The VOC and CO limits should be
increased as detailed in Section II.3.E. of
these comments.

II.3.A. Inapplicability of Laboratory and .
Pilot Plant Data - The preamble of the
proposed permit conditions based the 99%
destruction requirements for VOC and CO,
in part, upon extrapolation from laboratory
and pilot plant data to the proposed full
scale maleic anhydride plant. This
extravolation of data is not valid
for the establishment of 99% VOC and CO
destruction efficiencies as BACT for this
full scale facility because, (1) waste
gas mixing will be different from the
complete mixing achieved in the pilot plant,
(2) the data does not take into account
the 2000 to 1 scale-up in size from pilot
plant to full scale, (3) the pilot plant
and full scale plant designs differ in all-
cases.

MM erre e



IT.

COMMENTS ON PERMIT COHNDITIONS (Continued)

I1.3

Conditions 3 and 4 (Continued)

IT.3.A.

Inapplicability of Laboratory and Pilot .
Plant Data (Continued)

Pilot plant mixing of waste gas with air
and the hot combustion gases is designed

to be complete. Monsanto's pilot plant

at our St. Louis maleic facility was

a 6" x 6" cross section of insulated duct
with a natural gas burner on one end. )
The duct was long enough that we could
withdraw .gas samples for analysis at three
points corxresponding to 0.5, 0.75, and 100.

" seconds of residence time. Waste gas

streams from benzene reactors, butane reactors
and combination of both were tested. The

duct was operated at temperatures from

1100°F to 1800°F.

At temperatures over 1400°F, benzene

and butane were both more than 99%
destructed. A residence time of 0.5 seconds
was adeguate once the temperature given

" above was reached. Mixing was not a problem

due to the small size of the test unit.

Complete mixing is not achievable in a full
commercial scale facility. The scale-up
in size from the test unit to the boiler
furnaces is dramatic. Cross sectional

area of the boiler furnace is 2000 times
greater than the test unit. Waste gas flow
rate is 500 times greater than tested in
St. Louis; that is, over 500,000 lb/hr, and
it is both poor fuel and poor combustion
air. Intimate mixing of the waste gas with
air and the hot combustion gases from the
flame will be much more difficult and
uncertain in the boiler furnace, and this can
have a significant impact on waste gas
destruction efficiencies. This is because,
as reported by David C. Mascone of EPA in his
June 11 and July 22, 1980, correspondence
to Jack R. Former, "mixing is a critical
factor in efficiency, a factor of egual or
greater importance than other factors such
as temperature".



IT. COMMENTS ON PERPMIT CONDITIONS (Continued)

II.3 Conditions 3 and 4 (Continued)

IT.3.A. 1Inapplicability of Laboratory and Pilot
Plant Data (Continued) '

Without complete radial mixing bypassing
becomes a distinct possibility. Less than
% effective bypassing without destruction
~would in effect bring the efficiency level
to the presently proposed limits in the
preliminary determination.

The size and shape of the pilot plant
promotes ™plug flow", which is the most
kinetically efficient type of flow regime
in a reactor. The attainment of "plug
flow" in a large sguare space such as a
boiler is impossible.

Our concern regarding the 99% destruction
efficiency 'is the same concern that Mascone
reported in his letter to Farmer dated June 11,
1980, and we quote, "The crucial point

is how close a 99 level pushes actual field
unit efficiencies to those of a lab unit

a 99 level would force field units to almost
match lab unit results".

The main conclusion of this Mascone letter
is that 98% VOC reduction is the highest
control level achievable by all new
commercial incinerators controlllng ducted '
VOC emissions. :

Analysis of Union Carbide laboratory work
(Reference 3, page 13 of the proposed

permit) further supports the position that
the laboratory results presented are not
valid bases for predicting the efficiencies
that can be achieved in an industrial thermal
oxidation unit. The laboratory incinerator
consisted of a tube 0.09 cm in diameter and
130 cm long, totally enclosed in an oven

to supply the necessary heat. If this same
design were to be used for incineration of-
the maleic anhydride off-gas, two pipes,

each 2 ft. in diameter and 300C ft. long
totally enclosed in an infinite heat source
would be required. If such a device were
feasible (and it is not) and could be
constructed, a high destruction efficiency
could prcbably be achieved. The destruction -
efficiency achieved in such a long, narrow

-4
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II.

COMMENTS ON PERMIT CONDITIONS (Continued)

II1.3.

Conditions 3 and 4 (Continued)

II.3.A.

I1.3.B.

Inapplicability of Laboratory and Pllot
Plant Data (Contlnued)

configuration with uniform heating of all
the wall surface and perfect premixing

of air with the VOC cannot be extrapolated
to a commercial oxidizer where mixing,
temperature variation, fuel combustion

and energy conservation are important:
factors.

Ey1st1ng VOC Destruction Data Is Incomplete

On page 4 of this Droposed permit, EPA relies
on References 2 and 3 in establishing the
proposed VOC limit, which represents 99%
destruction efficiency. This data does

not support 99% destruction efficiencies
primarily because it is based upon
disappearance of a specific organic compound
and not on all VOC components present in

waste gas. Oxidiation ¢if a hydrocarbon

does not proceed in one step directly to
carbon dioxide and water.. There are a

large number of different organic compounds
and/or free radicals that form as the oxidation
reactions proceed. Anaylsis of this mixture
of compounds and radicals will show the disappes::
ance of the initial compound if a specific de-
termination for that compound is made, but
analysis for total VOC may show much of the
organic still present.

The destruction efficiencies for benzene
enmissions from maleic anhydride plants
reported in Reference 2 apply only to the
disappearance of benzene not to the
disappearance of total VOC. Obviously,

a report of 99% removal of benzene does

not necessarily represent a 99% removal

of all vocC.



IT. COMMENTS ON PERMIT CONDITIONS (Continuedf

ITI.3. Conditions 3 and 4 (Continued)

II.3.B. Existing VOC Destruction Data is Incomplete
(Continued)

The destruction efficiencies reported in
Reference 3 also apply only to the
disappearance of specific compounds,

not total VOC. 1In fact, the authors _
of Reference 3 clearly indicate this fact
in the following direct quotation from
page 7 of their publication entitled
"Predictive Model of the Time-Temperature
Requirements for Thermal Destruction of.
Dilute Organic Vapors":

"However, data presented in this paper
were based on the test compound
measurements only, since the main
objective of this paper is to present
a predictive destruction kinetic rate
model based on the compound structure.
For most compounds, combustion inter-
mediates do exist ... For example, at
least six combustion intermediates
can be identified when propylene was
combusted."

Any extrapolation of the data in Reference 3
to establish emission limits for total VOC
must take into consideration the fact stated
above. It 1is important to note that six
intermediate combustion products were
identified when burning propylene, a

smaller molecule than butane.

Further proof of the presence of intermediate
combustion products is given in the Mascone's
June 11, 19380, letter to Farmer in Table 5
where the following results from an
industrial incinerator are reported:

Inlet Outlet

Lbs/Iir. Lbs/lr.
Propane 900 150
Propylene 1800 150
Ethanec 10 - 375
Ethylene 30 190
Total ' 2740 865



II. COMMENTS ON PERMIT CONDITIONS (Continued)

II.3. Conditions 3 and 4 (Continued)

II1.3.B. Existing VOC Destruction Data Is Incomplete
(Continued)

While propane and propylene.are being
destroyed, ethane and ethylene are being
generated. - _

It should also be noted that the authors
of Reference 3 state that the main . e
objective of their work was "to present
a predictive destruction kinetic rate
model..." and in regard to use of their
work to design a real thermal oxidizer
"although the work reported here is a
significant step forward, it is only the
first step". 1In view of this objective,
their work cannot form the basis for VOC
emission limits.

IT.3.C. Existing VOC Commercial Incinerator Data
.Is Not Transferable

There are inadequate data from existing -
thermal oxidizers to support the proposed
99% VOC destruction limit. VOC destruction
efficiency data from existing thermal
oxidizers was generated using various
analytical methods which either did not
measure all compounds of the VOC or are
unknown.

When technology transfer is used as a

basis for establishing emission limits,
special care must be taken to ensure

that the analytical method used to determine
emission rates for existing technology

is the same as or equivalent to the method
required to determine compliance with those
limits., The capvability of analytical

methods has been significantly improved 4
over the recent past and much of the existing
data base of cmission rates has been

developed utilizing various analytical
methods. This fact casts serious doubt on the
validity of using existing data as a basis

for setting new source emission limits. Unless
the analytical method used to establish the



IT.

COMMENTS ON PERMIT CONDITIONS (Continued)

II

.3.

Conditions 3 and 4 (Continued)

II.3.C. Existing VOC Commercial Incinerator

Data Is Not Transferable (Continued)

base is equivalent to the required method
for a new source, the existing data should
not be used. If such data is used,

the unknown influence of this variable

must be considered in establishing ..
emission limits. '

Following is a discussion of data set forth
in attached Exhibit A relating to several
large existing off-gas incinerators in the
same size range as the Pensacola unit
(250,000 pounds of process off-gas per
hour). The purpose is to show the
variability among incinerators in
operation, analytical methods and results,
and to show that technology transfer must
be used with caution.

Data are presented on two tests of one of
Monsanto's acrylonitrile (AN) off-gas
incinerators. AN off-gas is low in oxygen,
and large guantities of combustion air must

"be added. In order to obtain high levels

of VOC destruction, the unit is operated

at a relatively high temperature. The AN
incinerator burns both liquid and gaseous

VOC. Since the liquid VOC burn much like

No. 2 fuel o0il, very high levels of destruction
can be attained for the liquid VOC. ' The

99.0% destruction shown is an average of the
liquid and gaseous VOC. If 100% destruction

of the liquid VOC is assumed, destruction of
the gaseous VOC would be 97.6%. VOC
destruction on this incinerator is shown

in the Mascone to Farmer letter of June 11, 1980,
as greater than 99% for the average liquid

and gascous VOC destruction. However, Cj
hydro-carbons were not included in calculating
the VOCs in the stack gas, which will make a
difference in the percent destruction reported.



IT. COMMENTS ON PERMIT CONDITIONS (Continued)

II.3.

Conditions 3 and 4 (Continued)

IT.3.C. Existing VOC Commercial Incinerator

Data Is Not Transferable (Continued)

The Koppers incinerator referenced in
Exhibit A is a water wall boiler and most
closely resembles the units proposed for the
Monsanto installation. Unfortunately,

we were not able to obtain specific
temperature data taken during the tests.
Verbal communications with a Koppers'

~representative indicates that the temperature -

was in the.range of 1600°F, rather than
2000°F mentioned in Reference 2., page 13
of the proposed permit. -Finally, the
percent destruction is based on the dis-
appearance of benzene, not total VOCs.

The first test (93% destruction) on the Denka
incinerator in Houston, Texas, was reported
in Chemical Engineering Progress in 1977.

The second test was reported by Mid-West
Research Institute in 1978. The result
(98.6% destruction) is the average of 3 test
runs. No explanation is given for the
improvement in destruction efficiency.

The Monsanto phthalic anhydride process at
Texas City, Texas, produces an off-gas

high in oxygen (17%). No additional air is
required for combustion, and only small
purge air -streams are added to the system.
As a result, there is no mixing problem with
air and off-gas. At the high end of the
operating temperature range (1600°F),

high levels of destruction are attained.
However, the stack gas was analyzed only

for water soluble organics, such as

phthalic anhydride, maleic anhydride, and ben-
zoic acid. If any low molecular weight
hydrocarbons are present, they would not

be measured.



II. COMMENTS ON PERMIT CONDITIONS (Continued)

II.3. Conditions 3 and 4 (Continued)

II. 3 C Existing VOC Commercial Incinerator -
: Data Is Not Transferable (Continued)

Another weakness in the transferability

of data from existing incinerators is

that the thermal oxidizer data used to
support the proposed VOC emission limit
represents a very limited number of short
term tests. There is no data reported - .
that any existing thermal oxidizers can
achieve the proposed destruction level on

a continucms, long-term basis.

In order to meet a given emission limit

for a one hour or 24 hour sample time,

on a long term consistent basis, the plant
would have to average considerably below

the limit over the course of a year.

Of course, no statistical data is available
on the VOC emitted from the boiler~
incinerators proposed for Pensacola.
Therefore, a number of assumptions have been
made as shown below (24 hour averaging time, .
one violation per year, standard deviation
of 10 pph) to demonstrate this point.

Given:
A) 107 pounds per hour averaged over 24 hours;

B) one violation per year is equivalent to
" 2.78 standards deviations; and

C) Assume standard deviation of 10 pounds
per hour.

Conclusion:
Plant would have to operate at a mean of

79 pounds per hour, or about 98.9%
destruction.

~10-



II.

COMMENTS ON PERMIT COWDITIONS (Continued)

II.3.

Conditions 3 and 4 (Continued)

II.3.C.

Existing VOC Commercial Incinerator
Data Is Not Transferable (Continued)

In this specific case, every pound of
butane fed to the boilers will
theoretically produce 1.9 pounds of CO.

At maximum off-gas rates 7000 pounds/hour
of butane and 6700 pounds/hour of CO will
be present in the off-gas. The 7000 pounds
of butane will produce 13,300 pounds of

CO. This means that a total of 20,000

' pounds an shour of CO due to the off-gas

must be subjected to oxidation to COj.

Since CO is produced by destruction of the
organics, the level of destruction of CO
cannot be as great as that for the organics.

-The proposed permit fails to take this fact

into account. The oxidation of CO produced

by organics in the off-gas is much more
difficult than oxidation of CQ produced

by the primary fuel. The primary fuel creates
the flame and thus all the fuel is subjected
to the high flame temperature under conditions
of high degree of mixing of fuel with
combustion air. This degree of mixing

cannot be achieved with the large volume

low concentration off-gas and obviously

CO formed from organics in the off-gas _
does not have the benefit of the residence
time afforded that entering with the off-gas.

The CO emission rate requested by Monsanto

(132 pph due to process) represents 98%

oxidation of the CO initially present in the
off-gas but requires 99.3% oxidation of the

total CO present in and generated by the

off-gas. This is an extremely high level

of oxidation. The CO emission rate proposed

in the proposed permit represents 99.7% oxidation -
a level Monsanto cannot meet.

Under these assumptions, an annual mean emission

of 79 pounds per hour would be required to
meet a 24 hour limit of 107 pounds per hour.

-11-




II. COMMENTS ON PERMIT CONDITIONS (Continued)

I1.3.

Conditions 3 and 4 (Contiriued)

II.3.C.

II.3.D.

o

Existing VOC Commercial Incinerator .
Data Is Not Transferable (Continued)

In the meeting of January 14, 1981, the
guestion of a 7 day average was discussed
briefly. This question has been reviewed
by Monsanto. We have determined that the
effect of different sampling or averaging
times cannot be evaluated unless data

on the mean and variability of emissions
is available.

In summary, there are a wide range of
operating conditions and destruction
efficiencies among existing large off-gas
incinerators. There are not data on

_these existing incinerators to support

that a 99% destruction of VOC an be
attained on a continuous basis.

Inadequate Data to Support CO Emission Limit

There is no data or basis presented in the
proposed CO limit, and, based upon the
discussion below, we request the CO limit

- be changed as set forth in Section II.3.E.

The off-gas stream to be oxidized contains
both organics and carbon monoxide. As the

oxidiation of the organic component proceeds

step-wise as discussed earlier, nearly all
of the organic carbon will be eventually
oxidized to CO. Any requirement to meet a

given CO emission rate must consider this fact

and also the fact that CO is more difficult

to oxidize than are VOC.

The ambient air impact of the CO emission

rate requested by Monsanto is extraordinarily
small. The following data substantiates this

fact.
Ambient Air Standard 40,000 ug/m3
Maximum Concentration on Record 6,000 "
Impact of Requested Emission 36 "

In view of the above it is requested that the
initial emission rate of 132 pph due tec process
by Monsanto be used as the final permit limit.

-12-
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II. COMMENTS ON PERMIT COWDITIONS (Continued)

II.3. Conditions 3 and 4 (Continued)

II.3.E.‘Monsanto PrOposed BACT for VOC and CO Emissions

Monsanto has discussed with EPA various
destruction efficiency levels. The levels
proposed below are the maximum levels which
Monsanto might be able to achieve under the
best possible conditions. There is a great
deal of uncertainty on Monsanto's part in
meeting these levels 100% of the time. ..

Because there is 'a degree of uncertainty in
Monsanto's ability to meet the maximum levels
thought to be achievable, if operations of
the plant demonstrate that the facility
consistently operates at emission reduction

- levels greater or less than the below
proposals, such limits should be incorporated
into the permit.

Accordingly, Conditions 3 and 4 should be
changed at minimum to read as follows:

The total emissions of volatile organic
compounds (VOC) from the process througl
both modified steam generators shall

not exceed 107 pounds per hour of total
gaseous non-methane organic emissions
measured as butane and determined as an
average over 24 consecutive l-hour
periods of operation. Further, total VOC
emissions from both modified steam generators
shall not exceed 143 pounds during any
1-hour period. :

The total emissions of carbon monoxide (CO)
from the process through both modified
steam generators shall not exceed a maximum
of 132 pounds per hour, averaged over 24
consecutive l-hour periods. Further, total
carbon monoxide (CO) emissions from both
modified steam generators shall not exceed
183 pounds during any l-hour period".

~13-



II.. COMMENTS ON PERMIT CONDITIONS (Continued)l

II.4. Conditions 5 and 7 - These conditions set forth
an emission ‘limit and performance test for nitrogen
oxides. These requirements are inappropriate,
and should be deleted in this case because NOy
emissions are not .subject to PDS permit review.
Also, the steam generators to be used to abate
the emission from the process will continue
primarily as steam generators with the process
off-gas providing supplemental fuel. A continuing
review of the past 3 years of the need for emission
limits for NO_, from existing steam generators _ .
within the State of Florida by a task force '
appointed by the Florida Environmental Regulation
Commission has shown that such regulation is not
warranted. NO, emission are not affected by this
project and the cost associated with the inclusion
of NOy limits would create a situation such that .
the two boilers to be used in the maleic anhydride
project would be the only existing source fossil
fuel fired boilers in the State of Florida with
NO,, emission limits.

II.5. Condition 8 - This condition sets forth a continuous
monitcring reguiremant and requires establishment
of process operating ranges, both of which will
serve as bases for determining compliance with
CO and VOC emission limits.

II.5.A. Continuous Monitoring - With regard to
: the continuous monitoring requirement, it
is an inappropriate and invalid compliance
determination method in this case. No
valid continuous analyzer for non-methane
VOC emissions exists. '

The proposed permit in Conditions 6.c. and
8.b. specifies either the reference method
or the alternate reference method outlined
in the document Measurement of Volatile
Organic Compounds, EPA-450/2-73-041
(Reference 6, page 13 of the proposed
permit) to determine compliance with VOC
emission limits. Neither method has been
demonstrated as a reliable procedure to
continuously monitor VOC and, therefore,
should not be used as a compliance method.
The reference method calls for an auto-
mated analyzer with a gas chromatograph

to separate VOC from methane. The VOC

is then oxidized to CO,, the CO, is reduced
to methane, and the methane is measured by
a flame ionization detector (FID).

-14-
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II. COMMENTS ON PEQIT CONDITIONS (Continued)

II.5.  Condition 8 (Continued)

II.5.A. Continuous Monitoring (Continued)

The system is complex, excessively costly
and presents problems with maintenance and
on-stream time when used for monitoring in
the field. A copy of testimony on this
subject presented by Mr. Williams Fearheller
of Monsanto Research Corporation at the
NAPTAC meeting on the proposed NESHAPS
standard for benezene-based maleic plants
was submitted to Mr. Shumaker of TRW at
the January .14, 1981 meeting.

The alternate method calls for direct
measurement of total VOCs in the stack
gas with an FID. The alternate method is
much simplier and possibly more reliable
than the reference method but has not been
proven in continuous commercial use.

II.5.B. Operating Conditions - The requirement to
establish operating parameters is inappro-
priate in this case to determine compliance
with VOC and CO limits,

Rather than rely on the unproven technology,
we request that operators be allowed to
establish control device operating condi- _
tions as indicators in maintaining compliance.
Under this approach, indicator monitoring
would be based on proven, reliable methods
for measuring temperature, oxygen and air
flow and not on a continuous monitoring
system which is yet to be proven in actual
field service.

Development of the necessary correlations
to determine acceptable operating ranges
for the appropriate parameters within
which compliance with emission limits has’
been demonstrated may be appropriate but
Monsanto objects to use of the parameters
E?—iEQi9333_222:3322333292*//f€ is re

1at, since, 1T our opinion, no appropriate
and reliable continuous monitor for VOC
is available compliance or non-compliance
be determined by laboratory analysis of a
stack gas sample to be taken as soon as

any of the parameters are found to be out-
ide the acceptable range.

-15~
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II. COMMENTS ON PERMIT CONDITIONS (Continued)

I1.5. Condition 28 (Continued)

II.5.B. Operating Conditions (Continued)

In view of data from Monsanto's pilot
plant incinerator which indicates that
furnace temperatures above 1600°F may
give higher VOC emissions, it is re-
quested that '‘a minimum furnace temperature
not be included as a permit condition.
Operation below the proposed minimum of
1800°F may be required to control emissions
at an acceptable level. Monsanto's appli-
cation indicated minimum steaming rate of
175,000 pph and a predicted minimum fur-
nace temperature of 1800°Fr. It is requested
that these minimums not be imposed as a
permit condition. The acceptable minimum
steaming rate will be determined as part
of the correlation referred to above.

!

I1.5.C. Proposed Revision - In the January 1l4th
meeting, Monsanto agreed, at TRW's request,
to submit a revised version of Condition 8.
It is requested that Condition 8 be rewritten
as follows:

"The applicant shall develop and implement
a plan to monitor and maintain maleic an-
hydride off-gas and modified steam generator
control parameters to control destruction
efficiency of volatile organic compounds
while maintaining emissions at or below
the allowable emission limits specified

in Conditions 3 and 4. Allowable operating
ranges for pertinent parameters shall be
determined based on analysis of performance
test data. Performance tests in addition
to compliance tests required in the condi-
tions of this permit may be necessary to
define allowable operating ranges. The
analysis correlating VOC and CO emission
rates to monitored control parameters
affecting the emission control devices
shall be documented in the plan. More-
over, controls shall be alarmed to indicate
operation outside allowable ranges. The
minimum requirements for the plan are as
follows: '

-16-
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II. COMMENTS ON PERMIT CONDITIONS (Continued)

IT.

II.

Condition 8 (Continued)

II.5.C. Proposed Revision {(Continued)

a. If operation. outside this designated
range occurs, a flue gas sample shall
be collected and analyzed to determine
compliance. Concentrations (ppmv)
above those shown previously to
correlate with levels above the
permitted emission rates will consti-
tute non-compliance. -

b. An operating range for the percent

/ exeess oxygen fed to the steam

/ generator furnaces will be established.
The range shall be correlated to the
flue gas organic content monitored in

. accordance with condition 8.a.

’ Alternatively, the oxygen content of

the flue gas will be monitored and

recorded and the excess oxygen for

combustion will be correlated to

this monitored parameter."

Condition 9 - Condition 9 impose fugitive emission
controls which are referred to as "BACT." Federal
PSD regulations define BACT as emission limits (work
practices) based on the maximum degree of reduction
taking into account,on a case by case basis,energy,
environmental, and economic impacts and other costs.
The BACT fugitive control plan proposed by EPA does
not meet this definition. There is no reference

to any assessment made of expected fugitive emissions
with and without the imposition of the controls on
this maleic anhydride facility. The proposed

permit contains no data to support the need for
fugitive emission controls of any kind, and, accor-
dingly, this condition should be deleted.

The engineering design firm employed by Monsanto
to design the facility has estimated 560 pounds
per year of fugitive VOC emission from the plant
and a capital cost estimated to be about $1.8M to-
comply with the applicable parts of the fugitive
emission plan included in Condition 9. This is
an unreasonable cost for the benefit obtained.

-17-



II. COMMENTS ON PLERMIT CONDITIONS (Continued)

II.6. Cbndition 9 (Continued)

If, however, the condition is retained, it .

should be modified. The proposed fugitive control
plan contains some conditions which are unreasonable
and other conditions which cannot be met in a maleic
anhydride facility. The monitoring requirements in
Paragraph 1 of the proposed control plan will create
a significant cost in terms of manpower and monitoring
equipment and are unneeded in our maleic anhydride
facility. The record keeping and reporting require-
ments would impose an unreasonable burden with no
substantial benefit. '

The cost of meeting Paragraph 2 requires installation
of double mechanical seals on certain equipment.

The cost of this requirement is significant, with-
out any significant benefit in VOC emission reduc-
tion. '

Paragraph 3 sets forth requirements for installation
of rupture discs. Installation of rupture discs
ahead of relief valves is a very dangerous practice.
The hazard to personnel and eguipment created by
such a requirement is unacceptable. The alternative
included in Paragraph 3 has already been determined
by EPA to be infeasible for some parts of maleic
anhydride facilities.

Paragraphs 5, 6, 7, 8 relate to loss of organics

into cooling water, during sampling, from wastewater
separators, and from vacuum systems. They are not appl:i-
cable to this facility due to its design and raw
materials and should be deleted. Paragraph 9

cannot be met for some process vessels since it

is not feasible to flare the process materials
contained in them, and this paragraph should be

deleted.

As indicated in the January l4th meeting, EPA on
January 5, 1981, issued proposed VOC fugitive .
emission control new source performance standards
which, when promulgated, will apply specifically
to maleic anhydride plants built after that date.
Any fugitive control plan included in the permit
must also be met and Monsanto under these cir-
cumstances would have to meet two different VOC
fugitive emission control requirements. This
obviously would create an unrcecasonable burden

on Monsanto. Since start-up of this facility

~-18-



II. COMMENTS ON PERMIT CONDITIONS (Continued)

~ II.6. Condition 9 (Continued).

will not occur until sometime in 1983, it is .
highly probable that EPA will have issued
final NSPS specifically for facilities of the
type to be constructed by Monsanto.

In view of the above, Monsanto feels that it is
inappropriate to include fugitive emission controls
in the PSD permit. Based on the definition in the
permit, butane is the only VOC associated with the-
¥ maleic anhydride facility. Monsanto is considering
installation of continuous vapor monitors at all
relief valves, pump seals and compressor seals
in butane service. Since these are the sources
most apt to emit fugitive VOCs, Monsanto feels
that this installation of continuous monitors
provides an even greater degree of control than
that of the control plan in the proposed peéermit.

II.7. General Condition 3 - This condition requires per-
formance testing within 180 days of initial startup.
Because of the complexity of the maleic anhydride
process- and the application of new technclceygy,
it is anticipated that startup of this facility
may take several months prior to capacity operation

@ﬁ” being achieved. The performance tests in Conditions
6 and 7 are extensive and will require considerable
time to complete. For these reasons, Monsanto _
requests 270 days from initial startup within which
to demonstrate compliance.

, II.8. General Condition 5 - This conditicn reguires
: oL re ti f lyi 1Ssi rithin fi (5
. porting of noncomplying emissions within five )
_ q days of noncompliance conditions. Monsanto re-
quested this be changed to quarterly reporting
consistent with the 40 CFR Part 60 new source
performance standards reporting requirements.

I1.9. General Condition - Start-up, Shut-down, and
© Malfunction - At the end of the General Conditions

1s a provision prohibiting emissions of pollutants
more frequentlv or at levels in excess of those
authorized by permit. Monsanto requests that
this condition be modified to allow for (1)
excess emissions during start-up and shut-downs
and (2) excess emissions during a control system
malfunction. Proposecd permit language 1is as
follows:

-19-~
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IIX. COMMENTS ON PERMIT CONDITIONS (Continued)

11.9. General Condition - Start-up, Shdt—down, and
- Malfunction (Continued)

Compliance with emission limits shall not apply:

A. For up to 1% hours during an individual
reactor start-up or shut-down.

B. For up to 8 hours during a total production
start-up.

C. For up to 6 hours during a control system
malfunction to allow sufficient time to
troubleshoot and correct the problem.

(nggllowance to by-pass the cbntf;INE;;IE§ during

g ,////’total department start-Upsamd—a-variance from the
. 6uj“ numerical standard during individual reactor start-
& ups are mandatory in order to insure safe, smooth

T \§<&£\B}g~' operations. Variable flow rates and compositions

during start-ups can cause safety and control
@ﬂ“p ' device operating problems. Many false starts are
likely as the butane feed is cut back to stay

QS“F within the numerical emission 1limit or because
the off-gas stream is too rich to allow for safe
zéﬁg operation.

We also feel it is mandatory that operators be
given up to six (6) hours to troubleshoot a
control-system malfunction. It is prudent to
direct initial efforts toward correction of the
problem rather than department shutdown. Because
of the propcsed permit requirement to operate a
Ci)\.cohtinuous monitor, a control system malfunction
J/?i:yy may not be a malfunction at all. It could be an
error in the monitoring equipment which could
result in false indications of a violation and
force unwarranted production curtailments with
their attendant safety and operational problems.

Detailed comments on excess emissions during
start-ups and shut-downs and excess emissions
during a control system malfunction are as
follows:

I1.9.A. Excess Emissions During Start-Ups =~ The
first point deals with an allowance to
by-pass the control equipment for up to
eight (8) hours during department start-
ups and a variance from the numerical
standard for one and cne-half (%) hcurs

-20-
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II. COMMENTS ON PERPMIT CONDITIONS (Continued)

II.9. General Conditions - Start-up, Shut-down and
Malfunction (Continuedq)

IT1.9.A. Excess Emissions During Start-Ups (Continued)

for individual reactor start-ups. The
ability to start-up the process and the
oxidizer independently will help insure
a safe and smooth start-up.

There is a potential hazard in the operatien
of a maleic anhydride plant eguipped with®

a thermal incinerator. A mixture of air

and butane vapor close to the lower explo-
sive limit is fed into the process, and
there is always a source of ignition at

the end. The process is made safe by
ensuring that the off-gas entering the
incinerator is below the lower explosive
limit.

Under normal operating conditions, keeping
the off-gas below the lower explosive

limit is not a problem. Most of the

butane is converted to maleic anhydride

in the reactors, and the maleic anhydride
is removed in the scrubbers. The unreacted
butane, a small amount of other organics,
and carbon monoxide are the only flammables
remaining in the off-gas. The off-gas
entering the incinerator system is below
the lower explosive limit.

During a normal reactor start-up, the
reactor will be heated to operating tem-
perature and air flow will be started
through the reactor. As soon as the air
flow is established, butane feed is
started. During a proper start-up, the
reaction of butane to maleic anhydride
starts immediately, and the concentration
of the flammables in the scrubber off-gas
does not rise above that of normal opera-
tion. However, there is a risk that the
reaction will not start immediately. There
is also a risk that either the air or butane
flow control instrument will not control
accurately, and that too high a ratio of
butane to air will be fed to the reactor.
If both of these events occur, an explcsive
mixture could be fcd te the incinerator,
and a flashback and explosion in the ofi-
gas ducting, and the scrubber could occur.

-21-

q-!""'—“‘"r": b



IT.

COMMENTS ON PERMIT CONDITIONS (Continued)

II.9.

General C¢énditions - Start-up, Shut-down and

Malfunction (Continued)

II.9.A.

- II.9.B.

IT.9.C.

Excess Emissions During Start—Ups (Continued)

Since total department start-ups are expected
to occur, only three to four times per year,
an eight (8) hour allowance will have no
material impact on ambient VOC concentration.
Excess Emissions During a Shut-down - A~ °
variance from the numerical standard for
one and one-half hours for an individual
reactor shutdown is requested to allow

for the safe controlled shutdown of
reactors. Although the butane feed to

a reactor could be stopped immediately,

the butane in the system would have to be
purged, which generally takes 15 to 20
minutes. Furthermore, in a plant with
multiple reactors, the reactors would

have to be shutdown sequentially to avoid
damaging the equipment. Based on operating
experience with the existing maleic anhy-
dride unit, individual reactor shutdowns
are expected to occur 25-30 times per

year. The purge of residual butane from

a reactor shutdown will have minimal if

‘any affect on the atmospheric VOC concen-

tration.

Control System Malfunctions - Control
system malfunctions are anticipated to be
of short duration and may even be the
result of a faulty emissions monitoring
system and not a control device problem

at all. Therefore, some period of trouble-
shooting time is necessary to prevent
immediate production curtailments.

Based on Monsanto's experience with other
oxidizers in phthalic anhydride and acry-
lonitrile, malfunctions are estimated to
occur 6-8 times per year per boiler train,
will be minor in nature, and require only
about one hour to find and correct. Total
boiler trips which are infrequent could
take up to six hours to find and correct.
Therefore, we reguest that operators be

-22-
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II. COMMENTS ON P

L,lIT u’)”DITTO IS (Continued)

II.9,

General Conditions - Start-up, Shut-down and
Malfunction (Ccntinusd).
II.9.C. Control System Malfunctions (Continued)

given a minimum of six hours to trouble-
shoot a control system malfunction.

This allowance is particularly critical

to our plant because about 50% of the
plant’'s total steam supply will be
generated from the boilers and the exc- . -
thermic reaction which produces maleic
anhydride. A production curtailment at
maleic anhydride could easily force pro-
duction curtailments of other plant
products. In addition to the very real
safety concerns and operational problems
which inevitably occur with every unplanned
shutdown, these products may be operating
at capacjfy, as we expect maleic anhydride
to be, and lost productlon cou]d not be
regained.
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IT1I.1. Evaluation of Proposed permit Referemces 2, 3 and 4

ITI. ADDITIOUHAL BZ\!!E(GROUND INFORMATION

A. Summary: :
An indepth evaluation of the three references
detailed in the proposed permit was conducted
to determine the justification of the VOC
emission limitation equivalent to 99% destru-
tion. Based unon this evaluation, it is
Monsanto's opinion that none of the documents
referred to in the permit or in Ref. 2, that
we have been able to obtain to date, show any
‘cases where large off-gas incinerator systems
are attaining 99% destruction of VOC.  The
99% requirement ‘in the proposed permit is bas-
ed on extrarmolation of laboratory or pilot
plant results (where the effect of scale up
is uncertain) or on extranolation of data
from large units operating at lower tempera-
tures and efficiencies. In our opinion the
data in these references are totally inade-
quate to justify a permit requirement equiva-
lent to 99% destruction of VOC or CO.

B. Comments on Permit References:
The permit contains 3 reiferences that apply
to VOC emissions as listed bhelow:

Ref. 2. EPA 430/3-80-0019, Benzene Emissions
from Maleic Anhydride Plants - BID:
for propocsed Standard.

Ref. 3. Lee, K., et al "Thermal Oxidation
Kinetics of Selected Organic Com-
pounds", Union Carbide Corp., naper
presented at the 71st Annual Meet-
ing of the APCA, Houston, Texas,
June 25-30, 1978. '

Ref. 4. EPA-AP-40, Air Pollution Engineer-
ing Manual :

A detailed evaluation of each reference
listed above is as follows:

Ref. 2. (RID for Provrosed Standard - Renctene
Fmissions from Maleic Anavdride Plants)
This reference (#2) contains the fol-
lowing statement in Sec. 2.2.2, Ther-
mal TIncineration: "Based on engineer-
ing exvericnce with similar applica-
tions for the control of VOCs, it is
expected that athermal incincrator
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ITI. ADDITIOWAL DRACKGROUNUD INFORMATION (Continued)

IT1.1. . Evaluation of Provosed Pernit References 2, 3 and 4
(Continued)

~III.1.B. (Continued)

Ref. 2. (Continued)
. can be designed and operated at a sus-
tained benzene removal efficiency of 99%.

This conclusion is based on a number of
additional references discussed below.
The sub-reference numbers refer to those
listed on vages 2-15 through 2-17 of the
BID. 4

Ref. 2/Sub-Ref. 5.
MSA Research Corp. Hydrogen Systems
Study, Vol. L., Stationary Sources,
.Effects and Control. U.S. EPA. RTP,
N.C. Pub. No. APTID 1499. October 1972.
This document has not been obtained.

Ref. 2/Sub-Ref. 7.

Lawson, J. F. Emission Control Options
- for the Synthetic Organic Chemicals
Manufacturing Industry Maleic Anhydride
- Product Report. Hydroscience, Inc.
(Prevared for office of Air Quality
Planninag and Standards, U.S. Environ-
mental Protection Agency. Research
Triangle Park, N.C.) EPA Contract Num-~
ber 68-02-2577. March, 1978.

On pages V-3 and Sub. Ref. 7, the state-
ment is made that "sustained benzene and
VOC removal efficiencies greater 99%

are attainable". The references quoted
to support this statement are the Air
Pollution Enoineering Manuals, AP-40;
1967 and 1973 Editions. These engineer-
ing manuals contain only a small amount
of data on destruction efficiencies.

There is a gravh (Fig. 111 - Direct-
Flame Afterburner Efficicency as a
Function of Temperature) in these-
manuals whigh shows an efficiency of
992 at 1500°F, and a table (Table 52 -~
Tyoical Analysis of Imissions Entering
and Leaving Large Direct-Fired After-
burners) which shows an efficiency of

-25-
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ITI. ADDITIONAL BAdfROUND INFORMATION (Contiffhd)

~ lo. . .
I1IX.1. Evaluation of Proposed Permit References 2, 3 and 4

(Continued)

~ITI.1. B.(Continuéd)
Ref.

'Rgﬁ.

2/§ub ref. 7. éContlnued)

96% 8t 1500°F. No additional data at
1500"F or higher temgerature are shown,
and the data at 1500 F are obviously 'in

disagreement. Neither the gravh or the

table are referenced, so there is no
way to check on their validity. -t

2/Sub-Ref. 25

\ . S /

Rolke, R. W. et al. Afterburn Systems
Study, Shell Development Co. Office of
Air Programs, U.S. Environmental Pro-.
tection Agency. EPA-R2-72-062. August

1972,

In Section 12.3.1 Hydrocarbon Destruction,
experimental work on the destruction of
Toluene is reported. Toluene vapor was
mixed with air already preheated to the
desired combustion temperature. Mixing
was designed to be nearly instantaneous

‘and plug flow was maintained in the reac-

tor. Reactor size is not given. VOC's

. were measured directly on a flame ioni-

zation detector, which does not measure
partially oxidized organics 100%. The
results are shown in Figures 12-4 and

12-5. Flgurg 12-4 shows 99.9% destruc—

tion at 1410°F and .21 seconds. However,
Figure 12-5 shows an asymptote at 6 ppm,
equivalent to about 99% destruction.

The statement is made "The asymptote

shown for concentrations >10 ppm may be = -~

. real, but more likely is a sampling

and analy51s problem." This discre-
pancy leaves the results in doubt.

Ref. 2/Sub Ref. 26

Industrial Gas Cleaning Institute Study
of Heat Recovery Systems for Afterburners.
(Prevared for Office of Air Quality
Planning and Standards, U.S. Environ-
mental Protection Agencyv.) EPA Contract
Number 68-02-1473. August 1977. This
rerort was not available to Monsanto.
Comments will be forwarded when a copy

is received.

~26-
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III. ADDITIONAL eri@rovun tirominron (cont @ rea)

ITI.1. Evaluation of Proposed Permit References 2, 3 and 4
(Continued)

III.1.B(Continued) : . ‘

Ref. 2/Sub-Ref. 27 :
: Memo from Seeman, W. R., Hydroscience,
Inc., to White, R. E., Hydroscience, Inc.
May 4, 1978. This communication was not
available to Monsanto.

. Ref. 2/85ub-Ref. 29 . .
Letter from Lawrence, A. W., Kopper Co.,
Inc., to Goodwin, D. R., Office of Air
Quality Planning and Standards, U. S.
Environmental Protection Agency. February
28, 1978. See discussion below under
Ref. 2/Sub-Ref. 30.

Ref. 2/Sub-Ref. 30

) Letter from Lawrence, A. W., Kopper Co.,
Inc., to Goodwin, D. R., Office of Air
Quality Planning and Standards, U. S.
Environmental Protection Agency. January
17, 1979°2. Sub-Ref. 22 and 30 letters are
not available to Monsantc. However, con-
versations with Koopers personnel ccn-
firmed that tests on their boiler-incine-
rator gave bhenzene destruction of 98.9
and 99.1% in the fall of 1977 and 95.8
to 98.5% in June 1978. It must be noted
that these numbers represent benzene '
destruction, not total non-methane VQC
destruction. Koppers' experience would
definitely not supnort a requirement for
continuous 99% destruction of non-meth-
ane VOC.

Ref. 2/Sub-Ref. 31
U. S. Department of Health, Education,
and Welfare, Air Pollution Engineering
Manual. 1967. See comments under Ref.
2/Sub-Ref. 7.

Ref. 2/Sub-Ref. 32
Pruessner, R. D., and Broz, L. D. Hydro-
carbon Emission Reduction Systems. Chem-
ical Engineerina Progress. 73(8): 69-73.
August 1977. This referernce reports a
test on Denka's incinerator which gave
a benzene destruction of 93%. '
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ITI. ADDITIONAL BACERGROUND INFORMATION -(Continuted)

III.1. Evaluation of Proposed Permit References 2, 3 and 4
(Continued) B

III.1.B {(Continued) . :

Ref. 2/Sub-Ref. 33 :

Midwest Research Institute Stationary
Source Testing of a Maleic Anhydride

. Plant at the DENKA Chemical Corpora-
tion, Houston, Texas. EPA Contract
Number 68-02-2814. This reference re-
ports tests performed on the thermal -
incinerator at DENKA's maleic anhydride
plant. Under the best operating con-
ditions, a mean benzene destruction
efficiency of 98.6% was attained. No
data are quoted on total VOC destruc-
tion. '

Ref. 2/Sub-Ref. 35
Ann Arbor Science Publishers, Inc.
Pollution Engineering Practice Hand-
book, Cheremunoff, P. N., and Young,
R. A. (ed.). 1975 p. 262-264. This
reference is gucocted in the BID to gup-
port 90% destruction of CO at 1128°F.
However, there are no data on CO de-
struction on P. 262-264 or any other
page of the handbook that could be
found. In addition, in the BID the
following statement is made "aB the
higheyr temperatures --- of 870°C
(1600°F) , more than 99% of the CO is
expected to be oxidized." This state-
ment is not supported by any reference.

Ref. 3. ("Thermal Oxidation XKinetics of Select-
ed Organic Compounds," -~ Union Carbide
Cornoration) = The authors of Reference
3 state that the main objective of the
reference was "to present a predictive
destruction Xinetic rate model.." and
in regard to use of their work to de-
sign a real thermal oxidizer "although
the work renorted here is a significant
step forward, it is only the first step."

-28-
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ITITI. ADDITIONAL RPACKGROUND INFORMATION (Continue‘d)'

I1I.1. Evaluation of Proposed Permit References 2, 3 and 4

(Continued)
_.III-l-B (Continued) - ’
Ref. 3. ("Thermal Oxidation Kinetics of Select-
ed Organic Compounds,"” = Union Carbide
~Corporation) - (Continued)

It apovears obvious that the authors did
not intend their work to form. the ba51s'
for emission limits. . .

Further analysis of Reference 3 strength-
/ ens the mposition that the laboratory
results presented are not valid bases
for predicting the efficiencies that
can be achieved in an industrial thermal
oxidation unit. The laboratory incinera-
tor consisted of a tube 0.09 cm in dia-
meter and 130 cm long totally enclosed
in an oven to supply the necessary heat.
If this same design were to be used for
incineration of the maleic anhydride
off-gag, two pives, each 2 ft. in dia-
meter and 3000 ft. long totally en-
closed in an infinite heat source would
be required. If such a device were fea-
sible and could be constructed, high de-
struction efficiency could probably be
achieved. The destruction efficiency
achieved in such a long, narrow con-
figuration with uniform heating of all
the wall surfaces and perfect premixing
of air with the VOC cannot be extra-
polated to a commercial oxidizer where
mixing, temperature variation, fuel
combustion and energy conservation are
important factors.

The destruction efficiencies reported
in Reference 3 also apply only to the
disappearance of specific compounds,
not total VoC. 1In fact, the authors
of Reference 3 clearly indicate this
fact in the following direct quotation
from the reference: :
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IITI. ADDITIONAL BATKGROUND INFORMATION (Continued)

IIT.1. FEvaluation of Pronosed Permit References 2, 3 and 4
{(Continued)

~III.1.B (Continued) ’
Ref. 3. ("Thermal Oxidation Kinetics of Select-
ed Organic Comvounds, " - Union Carbide
Corporation) - - (Continued)

"However, data presented in this paper
were based on the test compound mea- -
surements only, since the main objec- *°
tive of this pawer is to present a
predictive destruction kinetic rate
model kased on the compound structure.
For most compounds, combustion inter-
mediates do exist---. Tor example,

at least six combustion intermediates
can be identified when propylene was
combusted."

An extrapolation of the data in Reference
3 to establish emission limits for total
VOC must take into consideration the fact
stated apbove. It is &alsc important to
note that six intermediates combustion
products were identified when burning
prepylene, a smaller molecule than bu-
tane.

Ref. 4. (EPA-AP-4P, Air Pollution Engineering
Manual)- Reference 4, the Air Pollution
Engineering Manual, contains only a
small amount of data of destruction
efficiencies. There is a graph (Fig.
111, Direct flame afterburner efficiency
as a function of temperature) whicg
shows an efficiency of 99% at 1500°F,
and a table (Table 52 - Typical Analysis
of Emissions Entering and Leaving Large
Direct-Fired Afterburners) wgich shows
an efficiency of 96% at 1500 F. No ad-
ditional data at 1500°F or higher temp-
perature are shown, and the data at
1500°F are obviously in disagreement.
Neither the graph or the table are
referenced, so there is no way to check
on their validity.
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ITI. ADDITIONAL BAQGROUND ITNFORMATION (Contigled)

III.2 Minimum Incinerator Cperating Temperature
Pilot plant data shows decreased VOC destruction
efficiency at temperatures above 1600°F.

From discussions with EPA's contractor, TRW, and

from statements in the proposed permit there appears

to be a presumption that temperatures above 1600°F

will provide extraordinarily high organic destruction
efficiency. Data from the Monsanto pilot plant

refute this and actually indicate a loss in _
‘efficiency at these higher temperatures. The following
data collected when oxidizing benzene, butane and
mixture of the two clearly indicate this phenomenon:

-3]-
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. BENZENE ONLY .

Temp. - ' * Residence Time Effuent C6H6
- FF - Sec. . Ppm
1400 ' 0.5 4.5
1500 : 1.4
1600 1.6
1800 2.6
1400 0.75 2.5
1500 ' 1.5
1600 0.4
1800 0.7 .
1400 | | 1.0 0.4
1500 / 0.9
1600 _ / 0.5
1800 . S S TF-
BUTANE ONLY
Ternp Residence Time - Effluent CyHjg
Op _ Sec. : ppm
1300 } 0.5 408
1525 _ ' .15
1550 : .90
1600 ' S |
1700 - - 1.6
1300 0.75 9.5
1525 : .15
1550 .1
1600 .1
1700 . 1.6
1300 : 1.0 .15
1525 . | - .1
1550 : ' .1
1660 _ .1
1700 1.2
-32-
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BENZENE AND BUTANDE

Temp Residence Time Effluent CgHg Effluent CyHig
OF Sec. ppm ppnm
1400 0.5 1.5 0.9
1500 1.9 1.0
1600 2.4 1.1
1700 3.5 1.6
1400 0.75 2.1 1.0 -
1500 ' 1.9 1.0
1600 1.9 1.0
1700 3.3 1.6
1400 ' 1.0 2.3 1.3
1500 1.7 1.0
1600 1.9 1.0
1700 - 2.6 1.2
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ITII. ADDITIONAL DBACKGROUMND INFORMATION (Continued)

III.2

ITII.3.

Minimum Incinerator Overating Temperature
(Continued)

In view of data from Monsanto's pilot plant inecin-
erator which indicates that furnace temperatures
above 1600 F may give higher VOC emissions, it is
requested that a minimum furnace temperature not

be included as a permit condition._ Operation

below the proposed minimum of 1800 F may be re-
quired to control emissions at an acceptable level.
Monsanto's application indicated minimum steaming
rate of 175,000 pph_and a predicted minimum furnace *
temperature of 1800 F. It is requested that these
minimums not be imposed as a permit condition. The
acceptable minimum steaming rate will be determined
as part of the correlation referred to in Section
II.5.8B. ’

Monsanto Thermal Oxidizers/Boilers

A. Babcock & Wilcox Studv
Monsanto contracted Babcock & Wilcox to do a
feasibility study regarding use of two B&W
boilers {(our #7 and #8 boilers) at the Pensacola
site to oxidize the waste gas stream. Thesge
boilers are each rated at 350,000 Lb/Hr of 650
PSIG, 750°F steam. OQOverall dimensions are 45'L
X 20'W x 40'H. The furnaces are ZE’L X 20'W x
24'H. Furnace volume is 10,560 f£t~.

The study confirmed that She boilers could
achieve a minimum of 1600 F furnace exist gas
temperature and a one second residence time.

B. Boilers, Burners, and Controls
This type of boiler was originally designed
to burn natural gas, oil and waste fuels such
as carbon monoxide, blast furnace gas or waste
liquids. A cooy of a page from B&W's bhook
STEAM is attached showing a cut-away view of
the boiler. There are four burners on the boiler
in the picture. Monsanto's boilers actually
have 6 burners, two rows of 3 each. These
burners will be replaced with waste gas burners.
It has not been definitely decided how many
new waste gas burners will be installed.

B&W's assumption, and Monsanto concurrs, 1is
that all combustion stops when the furnace
gases enter the first row of generating tubes.
B&W selected their Tri-fucl burner as the best
for this application. 1t is capable of intro-
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IIT. ADDITIONAL BACKGROUMD IWNFORMATION (C(ﬁntinued)

III.3. Monsanto Thermal Oxidizers/Boilers:
(Continued)

B. Boiler, Burners, and Controls (Continued)
ducing large volume, low heat content waste
- gas streams into the flames from combustion of
gas, 0il or opulverized coal. BAmbient air
is mixed with natural gas and burns around the
circumference of the central pipe thru which
the waste gas will flow. :

Attached are two general views of this burner
from B&W's operating instruction book. One
view is from outside the furnace and the other
view is from the furnace end.

It was suggested that Monsanto consider mixing
fuel with the waste gas stream to enhance its
combustability. Each waste gas nozzle will -
"be about 30" in diameter and occupies 80% of
the burner diameter. Uniform mixing of natural
gas with the waste gas flowing in each nozzle
would be very difficult. If we were successful,
and increased the heat content of the mixture
so it was self sustaining, the results would
be very dangerous. The waste gas contains
" oxygen and the fire could propagate back into
the waste gas header with drastic results.

Also, any increase in hydrocarbon concentration
in the waste gas stream would necessitate even
better mixing and higher conversion of the
combustiles to reach emission limits.,

We did consider mixing the ambient air with
the waste gas to enhance mixing but B&W and
other burner manufacturers expressed concern
for the natural gas flame stability at oxygen
concentrations below 16%. Our boiler flue gas
. pressure droo limitations will not permit adding
enouch ambient air to the waste gas to raise
its oxygen content to 16%. It would also be
a very thermally inefficient boiler. Additional
inerts (nitrogen from ambient air) would also
quench the furnace temperature.

Pre-heating the waste gas stream was suggested.
We would have to use a tubular type air heater
to try Lo keep the waste gas and flue gas
separated. The waste gas is at the higher
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IIT.

ADDITTIONAL BACKGROUND THEORMATTON (Continued)

IIT.3. Mons

anto Thermal Oxidizers/Boilers (Continued)

B.

Boiler, Burners, and Controls (Continued)
pressure so any leakage would immediately apvear
in the stack flue gas. A rather small leak flow
byvassing the furnace would put us in violation
of our permit. We also have a potential for

waste gas deposits to plug the air heater.

The present boiler controls modulate the fuel

-and air to the burners in response to changes

in steam pressure' thereby producing more or . .
less steam as required by the entire Monsanto
Pensacola plant. Air flow is corrected by a
stack gas oxygen analyzer. Future boiler con-
trol will be made more difficult because the
waste gas steam is a source of both fuel and
combustion air. Compensation for the waste gas
flows fuel value and oxygen content must be

made by the control system to ensure proper
boiler operation.
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Type PHl integral-Furnace Boiler

BEST AVAILABLE COP

Fig. 7 Type PFI Integral-Furnace boiler.

General description

Standard bent-tube, bottom-supported. two-drum unit
arvanged with easticht membrane Torace and bare-tube

boiler for pressurized ov induced dralt operation, with

completely water-cooled furnace nd (]]lllll cvelones.
Maximum shol) subaissemblv Tacilitates ficld erection,
The wnit is designed in 3 he Whl\, and i several widths
lor cach height. Superheated upits ave equipped with an

mverted- luup Tullv drainable \|1|)< dheater, Gas flow s

horizontal llnuuulmut the unit with maltiple passes in
the boiler hank. The unit is designed with integral gas
and air ducts,
Range in Size, Steam Qutput
50,000 to 700,000 Ibyhrin spaced 111(1(‘mcnls
()pm.llmg Pressure
Up to uppm.\im;llvl_\' 975 psi.
Stean Temperature :
Saturation temperature to approximately 9001,
Fuel

()l] .Hl(] LN, m ((Hlll)ll\ thion or \lll"]\

~Wate hu]\ cich ns CO oas, trhine exlaust oas,

blast-touace vas o guid Taels.

Operational Contiol
Manual to complete-automatie unnl)nxlmn anl
[eedwater u\,u] ion, ‘
Furnace
Membrane-wall constructions pressure ‘or suction
type.

phovias. )

T

R
-]

Dimensions Qutside Sctting, Approximate
Smallest, 1Tt wide x 30 {t high < 27 ft front to

rear.
Largest, 37 {t wide x 1 [t high x 35 [t {ront to
rear. i

Indicaled field of application

L I the production of steam for Teating, pawer, or
process, within the ontput and specifications noted
above with oileas, or waste-luel firine.

2. For cither ontdoor or housed locations; hottom sup-
ports for minimom: space requirements; rclnfoxu'l
conerele or steel foundations.

3. Where cconomice conditions require high efficiencey,

sustained operation, and @ mininum of attention and
nuintenamee,
General comments. “T'he PEFL Integral-Furmace hoiler is
used for applications covering the aforementioned steam
conditions and waste-vas firing, The completely water-
cooled Turee |)m\u]( SO ulwh! it suitable for pros-
surized or indneed dealt uln ration, The unit s \p((xh( e
(h.\lgm d to operale at Ly vatines for wanimuam steam
output with sominimum of availible space. Superheaters
are completely dainable and arranged with wide tale
spacing to provide qrelatively constant steam e mper-
ature over awide foad range. Air heaters or ceonomizers
are nonmally provided andare justilicd by fael saving,
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PARTAL
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S .

For Routing To Other Than The Addressee
To: Location:
To: Location:
) . . To: Location:
State of Florida o oa

DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

TO: Jim Pennington

ged v~ Yo
THROUGH: Ed Middleswart V/Z
Jack Preece 4

FROM: R. J. Prusa/g/
DATE: November 14, 1990
SUBJECT: Monsanto Malelic Anhydride Quarterly EER Review

Based on your memorandum dated November 5, 1990, the
quarterly EER's for Monsanto's Maleic Anhydride plant, permit
No. A017-77464, were reviewed., There were no violations found
during the review. This permitted source 1s in compliance with

the quarterly reporting requirements and limits.

Further, the current report format 1s acceptable to the
District.

RJP:rpl
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Locaton:
. To: Locanon:
State of Florida : From. Dae:

/é?;;z?mTCmu Trhe Addresses
To: y -t / % locavon

DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

- FROM: Jim Penningtoﬁi??

‘SUBJ: Monsanto Malei

TO:  Ed Middleswart

Anhydride Facilities

DATE: ‘November 5, 1990

EPA has reviewed the maleic anhydride facilities most recent
quarterly report. The EPA found the report difficult to
interpret and has requested that we review the quarterly report
for violators. 1If these reports have been reviewed, a decision
about the compliance status should be made. If not, your review

~is requested.

Please let me know the compliance status of this source before
November 16, 1990. If you have any guestions on the above,
please call Rick Vail or me at SC 278-1344.

JP/ht
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

<
LPRO\‘O ’ REGION IV
343 COURTLAND STREET

ATLANTA, GEORGIA 30363 P ‘
00T 161350 "ECF

Mr. Clair H. Fancy, P.E., Chief D
Bureau of Air Regulatlon

Florida Department of Environmental Regqulation

. Twin Towers Office Building

- 2600 Blair Stone Road _

Tallahassee, Florida 32399-2400

m

=] I -
Py Ej/}‘,(

Dear Mr. Fancy:

In the August 13, 1990, letter from Monsanto Chemical Company in
Pensacola, Florida (enclosed), they requested alternative
monitoring requirements to those at §60.613(c)(1l) for their two
Maleic Anhydride facilities which are subject to 40 C.F.R. Part
60, Subpart III. In addition, they requested a reduced
reporting frequency requirement to the requirement specified in
the PSD permit for the Maleic Anhydride facilities (PSD-FL-055).

In our letter to Monsanto Chemical Company (enclosed), we
~informed them that their proposed alternative monitoring
requirements were not considered to be alternatives but instead
reflected the required monitoring requirements contained in
§60.613(c)(1).

We denied their request for a reduced reporting frequency
requirement from the requirement specified in PSD-FL-055 because
the monitoring data is used for direct compliance with the VOC
and CO emission limitations in the permit. We informed them'
that submission of the quarterly report required by PSD-FL-055
will satisfy the reporting requirements of 40 C.F.R. Part 60,
Subpart III for the Maleic Anhydride facility.

In addition, we reviewed the most recent quarterly report for
the Maleic Anhydride facilities and found the report difficult
to interpret. We recommend that your agency review the report
and determine if any violations have occurred.

If you have any questions regarding this letter, please contact
Mr. Paul Reinermann at 404/347-2904. b

Sincerely,

&4;447’%4 &i¢b®a¢!é&

Jewell A. Harper, Chief

Air Enforcement Branch

Air, Pesticides and Toxics
Management Division

Enclosures



Monsanto

MONSANTO CHEMICAL COMPANY
P. O. Box 12830

Pensacola, Florida 32575-2830
Phone: (304) 968-7000

VIA CERTIFIED MATL

_August 13, 1990

Director, Air and Waste Management Division ERRSRLEE
U.Ss. Env1ronmental Protection Agency, Region IV ATLAWTA, GA.
345 Courtland Street, Northeast

Atlanta, Georgia 30365

As noted in my letter of July 27, 1990, the Maleic Anhydride

facility has elected to comply with the requirements of 40 CFR
60.612(a). Two 515 million Btu boilers are used to comply with
the requirements of this paragraph. The boiler performance tests .
which were scheduled for August 27, 1990, have been canceled

pursuant to 40 CFR 60.614(b) (5) that states when a boiler or
process heater with a design capacity of 44MW(150 million Btu/hour)

or dreater is used to seek to comply with 60.612(a), the

requirement for an initial performance test 1is waived, in

accordance with 60.8(b). '

This letter is also submitted to fulfill the reporting requirement
in 40 CFR 60.615(b)..for the Maleic.facility at the Pensacola plant.
The maleic anhydride vent streams are introduced into Boilers 7 and
8 in the flame zone of the boilers as shown in enclosed Monsanto
drawing No. C-4137. 27

In addition, Monsanto seeks approval to substitute the vent stream
flow measurements presently required by our PSD permit for the
measurements specified in 60.613(c) (1). The Maleic PSD permit
requires the measurement of the vent stream flow between the
absorber columns and the boilers and at the vent stack when flow
is diverted from the boilers. The locations of  the flow
measurements (FM) are shown in the flow diagram on page 3.

Monsanto also seeks approval: to substitute the quarterly excess
emission report required by the Maleic facility's PSD permit for
the semiannual reports specified in 60.615(j). The quarterly
report shows: (1) the instances of excess venting,  (2) the
instances of excess CO emissions, (3) periods when the vent stream -
is diverted, (4) the amount of the vent stream flow when it is
diverted, and (5) the amount of CO and VOC emissions when the vent .

a unit of Monsanto Company
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stream is diverted. I have attache
report for your consideration.

Sincerely,

L7
N [L444A¢»~/
R. T. Cannon

General Engineer
Environmental Control

d a copy of the 2nd Quarter 1990

v .
1
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. Mr. R. T. Cannon
Monsanto Chemical Company
P.0O. Box 12830
Pensacola, Florida 32575-2830

Dear Mr. Cannon:

As requested in your August 13, 1990, letter, we have reviewed
your request for alternative monitoring requirements to those at
40 C.F.R. §60.613(c) (1) for your two Maleic Anhydride facilities
- subject to 40 C.F.R. Part 60, Subpart III. In addition, your

- request for a reduced reporting frequency requirement to the
requirement specified in the PSD permit for the Malelc Anhydride
facilities (PSD-FL-055) has been reviewed. '

We have determined’that_your proposed alternative monitoring
requirements for the Maleic Anhydride facilities are

acceptable. Please note that your proposed alternative
monitoring requirements are not considered alternatives to the
requirements in 40 C.F.R. §60.613(c)(1), but instead, reflect
the requirements of 40 C.F.R. §60.613(c)(1).

Your request for a reduced reporting frequency requirement from
the requirement specified in PSD-FL-055 is not approved because
the monitoring data is used for direct compliance with the VOC'
and CO emission limitations in the permit. Submission of the
quarterly report required by PSD-FL-055 will satisfy the
reporting requirements of 40 C.F.R. Part 60, Subpart III for the
Maleic Anhydride fac1llty

If you have any questlons regarding this letter, please contact
Mr. Paul Reinermann at 404/347-2904.

Sincerely,

\,LJ,/,(A{J Gune for

Jewell A. Harper, Chlef

Air Enforcement Branch

Air, Pesticides and Toxics
Management EDlVlS ion

cc: Mr. Claiz H. Fancy, Chief
~ Bureau of Air Regulation
Florida Department of Environmental
Regulation
Twin Towers Office Building
2600 Blair Stone Road
.Tallahassee, Florida 32399-2400



