Regulation No. 24 Control of Volatile Organic Compound Emissions

Section 44 - Batch Processing Oper ations.

11/29/94

a  Applicability.

1. This Section applies to process vents associated with batch processing
operationsin the following affected manufacturing facilities with the
corresponding primary Standard Industrial Classification ("SIC") Codes:

Vi.

Plagic Materids & Resins (Standard Indudtrid Classification
[SIC] 2821).

Medica Chemicas & Botanical Products (SIC 2833).
Gum & Wood Chemicals (SIC 2861).

Cyclic Crudes & Intermediates (SIC 2865).

Industria Organic Chemicas (SIC 2869).

Agriculturd Chemicas (SIC 2879).

2. The requirements of this Section do not gpply to pharmaceutica industry
operations covered under Section 35 of Regulation 24.

3. Except for the recordkeeping and reporting requirements listed in paragraphs
(f) and (g) of this Section, the requirements of this Section do not apply to the
following operations:

Combined process vents from each batch process train with an
annua mass emission totd of 4,540 kilograms (kg) (10,000
pounds [Ib]) of volatile organic compounds (VOCs) or less, or

Single unit operations which have annud mass emissons of 227
kg (500 Ib) VOCsoor less.

4, Exigting sources affected by this Section shdl comply with the provisons of this
Section as soon as practicable, but no later than April 1, 1996. New,
modified, or reconstructed sources affected by this Section shall comply with
the provisons of this Section upon start up.

5. Any facility that becomes or is currently subject to the provisions of this Section
by exceeding the gpplicability threshold in paragraph (8)(3) of this Section shdll
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remain subject to these provisons even if its emissons later fal below the
gpplicability threshold.

6. Any facility thet is currently subject to a Sate or federa rule promulgated
pursuant to the Clean Air Act Amendments of 1977 by exceeding an
gpplicability threshold is and shal remain subject to these provisons, eveniif its
throughput or emissions later fal below the gpplicability threshold.

b. Definitions. Asused in this Section, al terms not defined herein shdl have the meaning given
them in the November 15, 1990 Clean Air Act Amendments (CAAA), or in Section 2 of
Regulation 24.

"Aggregated”’ means the summation of al process vents within a process that contain
VOCs.

"Annua mass emissonstotd” meansthe sum of dl non-fugitive VOC emissions,
evauated before control, from avent. Annud mass emissons may be calculated from
an individua process vent or from groups of process vents by using the emission
esimation equations contained in Appendix " K" of Regulaion 24 and then multiplying
this result by the expected duration and frequency of the emission or groups of
emissions over the course of ayear.

"Average flow rate' means the flow rate averaged over the amount of time that VOCs
are emitted during emission events. For the evaluation of average flow rate from an
aggregate of sources, the average flow rate is the weighted average of the average flow
rates of the emisson events and their annud venting time;

Hhightedlﬂarnae_ ¢ (average Flowrate per emissionevent i) (annual durationof emissionevent i)
Flov Rate ¢ (annual duration ot emissionevent i)

"Batch cycle" neans a manufacturing event of an internediate or
product fromstart to finish in a batch process

"Bat ch process” neans a discontinuous process that involves the
bul k noverment of material through sequential manufacturing steps.
Mass, tenperature, concentration, and other properties of the
material may vary with time and location in the process. Batch
processes are typically characterized as "non-steady-state."

"Batch process train" means an equipnent train that is used to
produce a product or internediate. A typical equipnent train
consi sts of equi pment used for the synthesis, mxing, and
purification of a material



"Control device" neans an air pollution abatenent device, not a
devi ce such as a condenser that operates under reflux conditions,
which is required for processing

"Em ssions before control" nmeans the VOC emi ssions total prior to
the application of a control device, or if no control device is
used, the VOC enissions total. No credit for discharge of VOCs
into wastewater shall be considered when the wastewater is further
handl ed or processed with the potential for VOCs to be enitted to
t he at nosphere

"Em ssion event" neans a discrete venting episode that nay be
associated with a single unit of operation. For exanple, a
di spl acenent of vapor resulting fromthe charging of a vessel with

VOCs will result in a discrete em ssion event that will [|ast
through the duration of the charge and will have an average flow
rate equal to the rate of the charge. |If the vessel is then

heated, there will also be another discrete em ssion event
resulting fromthe expul sion of vapor fromthe expansion caused by
heating. Both emi ssion events may occur in the same vessel or
unit operation

"Process" neans, for the purpose of determ ning RACT
applicability, any equipnent within a contiguous area that is
connected during the course of a year. "Connected" neans a |ink
bet ween equi prent, whether it is physical, such as a pipe, or
whet her it consists of a series of steps fromwhich material is
transferred fromone unit operation to another unit operation

"Process vent" neans a point of enmission froma piece of equipnent
within which a unit operation takes place. Typical process vents
from batch processes include condenser vents, vacuum punps, steam
ej ectors, and atnospheric vents fromreactors and other process
vessels. Relief valve discharges and equi pnent exhaust systens
that discharge fromunit operations would al so be consi dered
process vents

"Sem -conti nuous operation" nmeans an operation that is conducted
in a steady-state node but only for finite durations during the
course of a year. For exanple, a steady-state distillation
operation that functions for one nonth would be considered a sem -
conti nuous operation

"Single unit operation" neans a discrete piece of equipnment used
in a processing step to prepare reactants, facilitate reactions,
separate and purify products, or recycle naterials.

"Volatility" neans a physical property of naterials which exhibits
the followi ng characteristics: lowvolatility materials have a
vapor pressure of less than or equal to 75 mllineters (mm
nmercury (Hg) (3.0 inches [in] Hg) at 20 degrees Celsius (°C) (68
degrees Fahrenheit [°F]); noderate-volatility materials have a
vapor pressure of greater than 75 mmHg (3.0 in Hy) and | ess than
or equal to 150 mmHg (6.0 in Hg) at 20°C (68°F); and hi gh-



volatility naterials have a vapor pressure of greater than 150 nm
Hy (6.0 in Hy) at 20°C (68°F). To evaluate VOC volatility for
single unit operations that service numerous VOCs or for processes
handling nultiple VOCs, the weighted average volatility can be

cal cul ated using the total amount of each VOC used in a year, and
the individual conponent vapor pressure, as shown in the follow ng
equati on:

(mass of VOC component i)
(molecular weight o£VOE component i)

(mass of VOC component 1)
T (molecular weight of VOC component i)

r |(vapor pressure of VOC component 1)

righted Average Volatility =

C. Standards. Individual vents with an actual average flow rate |ess than
the flow rate cal cul ated using the RACT applicability equations (FR)
provided in paragraph (c)(3) of this Section, as a function of
uncontrol | ed annual VOC emi ssions (AE), shall reduce VOC em ssions by 90
percent. Vents in aggregate within a batch process having an actual
wei ght ed-average flow rate | ess than FR cal cul ated using the RACT
applicability equations in paragraph (c)(3) of this section, as a
function of AE, shall reduce process VOC em ssions by 90 percent.

1. Det erm nation of Uncontrolled Annual VOC Em ssions (AE).
Det erm nation of the uncontrolled annual VOC enissions (AE)
may be achi eved by devel opi ng engi neering estimtes of the
uncontrol |l ed enissions on a batch basis froma process vent,
or froma group of process vents within a batch process
train, and multiplying these estimates by the potenti al
nunber of batch cycles per year. Engineering estimates
shall follow the guidance provided in Appendi x "K' of
Regul ation 24. Alternatively, if an em ssions neasurenent
is to be used to neasure vent eni ssions, the neasurenent
must conformwi th the requirements for measuring the inlet
VOC mass flow rate, as described in paragraphs (d)(2)(ii)
and (d)(2)(iii)(A B) of this Section.

2. Det erm nation of Average Flow Rate. To obtain a value for
the actual average flow rate of individual vents or the
actual weighted-average flow rate of aggregated vents in a
bat ch process, an owner or operator may neasure the flow
rates or may estimate the flow rates using the estination
gui del i nes provided in Appendi x "K' of Regulation 24. |If
nmeasurenents are used to estinate the flow rates, the
measurenents nust conformwith the requirenents for
measuring the incomng volunetric flow rates, as descri bed
in paragraph (d)(2)(ii) of this Section. |If flowrates are
estimated using nmanifol d design paraneters, the owner or
operator shall denonstrate that equi pment design accurately
refl ects actual operating conditions.



wher e:

FR

d.

3. RACT Applicability Equations. RACT applicability equations
are specific to VOC volatility and are presented bel ow

FR= (0.07 » (AE)) - 1,821 (Low Volatility)
FR= (0.031 » (AE)) - 494 (Moderate Volatility)
FR= (0.013 » (AE)) - 301 (High Volatility)

Cal cul ated Fl ow Rate (standard cubic feet per mnute [scfni)
Uncontrol | ed Annual VOC Em ssions (pounds per year [lb/yr])

An owner or operator shall conpare the calculated flowrate (FR
with the actual average flow rate or the actual weighted-average
flow rate determ ned using the procedures described i n paragraph
(c)(2) of this Section, and if FR exceeds the actual average flow
rate, the owner or operator shall reduce VOC em ssions by 90
percent.

Per f or mance Testi ng.

1. For the purpose of denobnstrating conpliance with the control
requirenents of this Section, unit operations shall be
perforned at full operating conditions and flow rates during
any perfornmance test.

2. The followi ng nethods in 40 Code of Federal Regul ations
(CFR) Part 60, Appendix "A" (July 1, 1992), shall be used to
denonstrate that the process vent or vents conply with the
control efficiency requirenent listed in paragraph (c) of
this Section.

i Method 1 or 1A, as appropriate, for the
selection of the sampling sites if the flow
neasuring device is a rotaneter. No traverse is
necessary when the flow nmeasuring device is an
ultrasoni c probe. The control device inlet
sanpling sites for the determ nation of vent
stream VOC conposition reduction efficiency
shall be | ocated before and after the control
devi ce.

ii. Met hod 2, 2A, 2C, or 2D, as appropriate, for the
determ nation of the gas streamvolunetric flow
rate; flow neasurenments shall be nade
conti nuously.

Piii. Met hod 25A or Method 18, if applicable, for the
determ nation of VOC concentration in the
control device inlet and outlet.



e.

A The sanpling tine for each run shall be
the entire length of the batch cycle in
whi ch readings will be taken continuously,
if Method 25A is used, or as often as is
possi bl e using Method 18, with a maxi num
of 1-mnute intervals between nmeasurenents
t hroughout the batch cycle.

B. The VOC em ssion rate of the process vent
at the inlet to the control device shal
be determ ned by conbi ni ng conti nuous
concentration and flow rate neasurenents
at sinultaneous points throughout the
batch cycl e.

C The VOC em ssion rate of the process vent
at the outlet of the control device shall
be obtai ned by conbi ning conti nuous
concentration and flow rate neasurenents
at sinultaneous points throughout the
batch cycl e.

D. The efficiency of the control device shal
be determ ned by integrating the nass
rates obtai ned using the procedures
specified in paragraphs (d)(2)(iii)(B) and
(d)(2)(iii)(CQ of this Section, over the
tine of the batch cycle, and dividing the
difference in the inlet and outlet mass
flowtotals by the inlet mass flow total

Moni toring Requirenents.

An owner or operator of an affected facility that uses an
incinerator to seek conpliance with the VOC control

requi renent specified under paragraph (c) of this Section
shall install, calibrate, maintain, and operate, according
to the manufacturer's specifications, a tenperature
nonitoring device that is equipped with a continuous
recorder and that has an accuracy of + 0.5°C

i Where an incinerator other than a catalytic
incinerator is used, a tenperature nonitoring
device shall be installed in the firebox.

ii. Wiere a catalytic incinerator is used
tenperature nonitoring devices shall be
installed in the gas streaminmedi ately before
and after the catal yst bed.

An owner or operator of an affected facility that uses a
flare to seek conpliance with the VOC control requirenent
speci fi ed under paragraph (c¢) of this Section shall install
calibrate, nmaintain, and operate, according to the



manuf acturer's specifications, a heat sensing device, such
as an ultraviolet sensor or thernmocouple, at the pilot Iight
to indicate the continuous presence of a flane.

An owner or operator of an affected facility that uses an
absorber to seek conpliance with the VOC control requirenent
speci fi ed under paragraph (c¢) of this Section shall install
calibrate, nmaintain, and operate, according to the

manuf acturer's specifications, at |east one of the follow ng
devi ces:

i A scrubbing liquid tenperature nonitoring device
that has an accuracy of + 1 percent of the
t enperature being nonitored, expressed in °C, or
+ 0.02 specific gravity units, and that is
equi pped with a continuous recorder; or

ii. An organic nonitoring device that indicates the
concentration | evel of organi c conpounds exiting
the recovery device based on a detection
principle such as infrared photoi oni zation or
thermal conductivity, and that is equipped with
a continuous recorder

An owner or operator of an affected facility that uses a
condenser or refrigeration systemto seek conpliance with
the VOC control requirenent specified under paragraph (c) of
this Section shall install, calibrate, maintain, and
operate, according to the nmanufacturer's specifications, at
| east one of the follow ng devices:

i A tenperature nonitoring device |located at the
condenser's vapor exit side that is equi pped
with a continuous recorder and that has an
accuracy of = 1 percent of the tenperature being
noni tored, expressed in °C or = 0.5°C, whichever
is greater; or

ii. An organic nonitoring device that indicates the
concentration | evel of organi c conpounds exiting
the recovery device based on a detection
principle such as infrared photoi oni zation or
thermal conductivity, and that is equipped with
a continuous recorder

An owner or operator of an affected facility that uses a
carbon adsorber to seek conpliance with the VOC contro
requi renents specified under paragraph (c) of this Section
shall install, calibrate, maintain, and operate, according
to the manufacturer's specifications, at |east one of the
foll owi ng devices:

i An integrating streamflow nonitoring device
that has an accuracy of + 10 percent, and a



carbon bed tenperature nonitoring device that
has an accuracy of + 1 percent of the

t enperature being nonitored, expressed in °C or
+ 0.5 °C, whichever is greater, both equi pped
with a continuous recorder; or

ii. An organic nonitoring device that indicates the
concentration | evel of organic conpounds exiting the
recovery devi ce based on a detection principle such as
infrared photoi oni zati on or thermal conductivity, and
that is equipped with a continuous recorder.

f. Recor dkeepi ng Requi renents.

1. Each facility with a batch processing operati on subject to
this Section shall keep records for a mininmumof five years
of the followi ng em ssion stream paraneters for each process
vent contained in the batch process:

i The annual mass enission total, and
docunentation verifying these values. |If
em ssion estimation equations are used, the
docunentati on shall be the cal cul ati ons coupl ed
with the nunber of em ssion events per year. |If
the annual mass enission total is obtained from
nmeasurenent in accordance with the perfornmance
testing specifications under paragraph (d) of
this Section, VOC em ssion results may be
submi tted.

ii. The average flow rate in scfmand docurnentation
verifying these val ues

2. Each facility with a batch processing operati on subject to
this Section shall keep records of the follow ng paraneters,
which are required to be neasured during the perfornmance
test described under paragraph (d) of this Section, and are
required to be nonitored under paragraph (e) of this
Section

i Where an owner or operator subject to the
provisions of this Section seeks to denobnstrate
conpl i ance with paragraph (c) of this Section
through the use of either a thernal or catalytic
incinerator, records nust be maintained on the
average firebox tenperature of the incinerator
(or the average tenperature upstream and
downstream of the catal yst bed for a catalytic
incinerator), neasured continuously and averaged
over the sane tine period of the perfornance
t esting.

ii. Where an owner or operator subject to the
provisions of this Section seeks to denobnstrate



conpliance with paragraph (c) of this Section
through the use of a snokeless flare, flare
design (i.e., steamassisted, air-assisted, or
non- assi sted), records nust be nai ntained on al
vi si bl e emi ssion readi ngs, heat-content

determ nations, flow rate nmeasurenments, and
exit-velocity determ nations nade during the
perfornmance test; on the continuous flare pilot
flame nmonitoring; and on all periods of
operations during which the pilot flane is
absent .

Where an owner or operator subject to the
provisions of this Section seeks to denobnstrate
conpl i ance with paragraph (c) of this Section
the followi ng records nust be nmintained

A Wiere an absorber is the final contro
device, the exit specific gravity (or an
alternative paraneter that is a nmeasure of
the degree of absorbing liquid saturation
if approved by the Departnent), and the
average exit tenperature of the absorhbing
liquid, nmeasured continuously and averaged
over the sanme tine period of the
performance testing (both neasured while
the vent streamis routed normally).

B. Wiere a condenser is the control device
the average exit (product side)
t enperature, neasured continuously and
averaged over the sane tine period of the
performance testing while the vent stream
is routed nornally.

C Wiere a carbon adsorber is the contro
device, the total steam mass flow,
nmeasur ed conti nuously and averaged over
the same tine period of the perfornance
testing (full carbon bed cycle); the
tenperature of the carbon bed after
regeneration (and within 15 mnutes of the
conpl etion of any cooling cycle(s); and
the duration of the carbon bed steam ng
cycle (all neasured while the vent stream
is routed normally).

D. As an alternative to paragraphs
(O (i) A, () (iii)(B), and
(f)(2)(iii)(O of this Section, the
concentration | evel or reading indicated
by the organic nonitoring device at the
outl et of the absorber, condenser, or
carbon absorber, neasured continuously and



averaged over the sane tine period of the
performance testing while the vent stream
is routed nornally.

Reporting. An owner or operator of any facility containing sources
subject to this Section shall conply with the reporting requirenents
provided in Section 5 of Regul ation 24.

Certification. An owner of operator of any facility containing sources
subject to this Section shall submt to the Departnent an annua
conpliance certification based on a cal endar year. The owner of
operator of any new facility containing sources that become subject to
this Section, shall submt an initial conpliance certification

i mredi ately upon startup of the facility, and every year thereafter, an
annual certification.

1. The annual conpliance certification shall provide, at a
mnimum the follow ng infornation

i The name and location of the facility.

ii. The address and tel ephone nunber of the person
responsible for the facility.

Piii. The identification of each batch process train
and/ or single unit operations

2. For each batch process train and single unit operation, the
annual conpliance certification shall also provide, at a

mnimum the follow ng infornation

i The applicable emssion limt, equipnent
specification, or work practice

ii. The nethod of conpliance

Piii. For each batch process train and single unit
operation, the annual eni ssions total

iv. The control systen(s) in use

V. The desi gn perfornmance efficiency of the contro
system

Vi . A certification that each subject source at the

facility is in conpliance with the standard,
equi pnent specification, or work practice

vii. The time at which the facility's "day" begins if
a tine other than mdnight local tine is used to
define a "day"





