POLYETHER PCLYOLS PRCDUCTI ON

PRESUMPTI VE MACT

| nt roducti on

In 1994, the EPA had to postpone work on several of the
maxi mum achi evabl e control technol ogy (MACT) standards due in
Novenber 1997 and Novenber 2000 (the 7-year and 10-year MACT
standards) as a result of resource constraints. |If the EPA fails
to set MACT standards on tinme, Section 112(j) of the Clean Air
Act (Act) requires the States to establish emssion limtations
using a case-by-case determ nation of what the Federal standard
woul d have been. Case-by-case MACT determ nations under 112(j)
W Il require substantial information and resources from State and
| ocal agencies, industry, and environnental groups, and there
appears to be a strong incentive for all parties involved to
gather information for 112(j) determ nations and to pronul gate
standards on tine. The anount of work needed to conplete all of
the 7-year and 10-year standards on tine is difficult to predict;
however, the EPA believes that new approaches are needed to
reduce the anmount of work and tinme associated with standards
devel opnent. To achieve this goal, the EPA has initiated a new
standard setting process called MACT Partnerships, which invol ves
a partnership between States, industry, and environnental
organi zations. This process is described in the March 29, 1995
Federal Reqgister.

The MACT Partnershi ps programinvol ves two phases. The
first phase involves the devel opnent of a “presunptive MACT.” A
presunptive MACT (P-MACT) is not an em ssion standard; it serves
as a statenent of current know edge of maxi num achi evabl e control
technol ogies and a basis for a decision on how to develop the
em ssion standard for the source category involved. The second
phase is the formal standard devel opnent process. For the second
phase, the EPA envisions the use of one of three basic regulatory
devel opnent paths: adopt-a- MACT, share-a-MACT, or a streanlined-
traditional approach. In all cases, the EPA would eventually
propose and then pronul gate the MACT standard

The adopt - a- MACT and share-a- MACT pat hs invol ve agreenents
wth States and industry to take primary or shared responsibility
for devel opi ng the underlying data and anal yses from whi ch EPA
woul d determ ne MACT. When no suitable partners can be found, or
a standard appears suitable for devel opnent by the traditional
process, the EPA would go through a “streanlined-traditional”
process of rule devel opnent.



The EPA col |l ected process and em ssions information on the
pol yet her polyols source category as a result of this MACT
partnership with industry and State regul atory agencies. This
i nformati on was the starting point for the devel opment of P-MACT.
Because sone of the em ssion points in the polyether polyols
i ndustry are simlar to those in the organic chem cal industry,

t he Hazardous Organi c NESHAP (HON) was used as a reference in
devel opi ng sone of the provisions in this P-MACT. The HON was
pronul gated on April 22, 1994 (59 FR 19402). The EPA obtai ned
additional input to determ ne P-MACT fromthe P-MACT Roundt abl e
whi ch consi sted of representatives fromthe Loui si ana Depart nent
of Environnental Quality, West Virginia Ofice of Air Quality,
Texas Natural Resource Conservation Conm ssion, Society of the
Pl astics Industry, and polyether polyol manufacturing conpanies.

On Novenber 13, 1995 and February 8 and 23, 1996, roundtable
meetings were held anong all interested parties to obtain
f eedback on the prelimnary P-MACT. Some of the comments nade
during the roundtabl e neetings have been incorporated into this
docunent, while others will require additional research before
they can be resolved. The purpose of this docunent is to present
P- MACT gui dance for the polyether polyols source category, and to
descri be issues that need to be resol ved before proposal and
final issuance of a standard. To provide interested parties with
the nost current information on the pol yether polyols MACT
standard, this docunent will be updated as new information is
obt ai ned and outstandi ng i ssues are resol ved.

The Agency wi shes to enphasize that this is a guidance
docunent and does not represent a final Agency decision on the
emssions limtations that will apply in the MACT standard when
It is issued. The EPA has not conpleted all of the
adm ni strative requirenents necessary to i ssue a standard for
this category. This P-MACT guidance is intended to assist State
permtting authorities or EPA Regional Ofices as they devel op
case-by-case MACT determ nations under either 8112(g) or 8112(j)
of the Act. This docunent should not be treated by EPA, States,
or regulated facilities as establishing definitive requirenents
that nust be followed in all cases.

There are two primary conponents of the P-MACT process. The
first is the devel opnent of emi ssion and inplenmentation
provisions for the industry, based on the avail able information.
The second is a list of issues that need to be addressed before
proposal of a standard.

l. P- MACT EM SSI ON AND | MPLEMENTATI ON PROVI SI ONS



A.  Source Category Definition

For purposes of P-MACT, the source category includes any
pol yol production facility that is a major source, or is |ocated
at a mpjor source plant site. Polyether polyols are defined as
the products formed by reaction of ethylene oxide (EO, propylene
oxi de (PO, or other cyclic ethers with conmpounds having reactive
hydrogens (i.e., -XH, where X =N, S, O P, etc.). This
definition excludes materials regulated as glycols or glycol
et hers under the Hazardous Organic NESHAP (HON). A major source
is any stationary source or group of stationary sources |ocated
within a contiguous area and under common control that emts or
has the potential to enmit! considering controls, in the
aggregate, 10 tons per year of any hazardous air pollutants (HAP)
or 25 tons per year of any conbination of HAP. At this tine, the
definition of this source category wll not include polyethers
that are manufactured by reacting cyclic ethers with a conpound
having only one reactive hydrogen. However, the EPA wil|
I nvestigate these conpounds after P-MACT devel opnent and wil |
determine if they should be incorporated into the MACT standard
bef ore proposal.

Most pol yet her pol yols production involve the handling of
HAP in two main areas: the polynerization reaction area and the
pol yol purification area. Polyols polynerization may use HAP as
the reactive-hydrogens conpound (i.e., the "initiator" or
"starter", usually ethylene glycol or propylene glycol), the
cyclic ethers (e.g., EOor PO, and/or the reaction solvent.
Sonme of these HAP are still present in the polyol purification
process, along with any new HAP that may be introduced as a
finishing solvent (toluene and hexane are the predom nant HAP
sol vents used in catal yst recovery processes). No HAP is
believed to be forned fromthe pol ynerization reaction.

B. Applicability/Primary Product Determ nation

The definition of primary product as outlined in section
63.480(f) of the Polynmer and Resins | NESHAP 40 CFR 63, subpart
U is being adopted for this P-MACT and is presented bel ow

Primary product determ nation and applicability

! NOTE: The "potential to enmt" portion of the 8112 Ceneral
Provisions is currently undergoi ng Agency review and nmay be
redefined in the near future. Any changes will be equivalently
reflected in this P-MACT



The Primary product of a process unit shall be determ ned
according to the procedures specified in paragraphs (f) (1)
and (f)(2) of this section. ..

(1) |If a process unit only manufactures one product,
then that product shall represent the primary product of the
process unit.

(2) |If a process unit designed and operated as a
flexi ble operation unit, the primary product shall be
determ ned as specified in paragraphs (f)(2)(i) or
(f)(2)(ii) of this section based on the anticipated
operations for the 5 years followi ng [insert promnul gation
date] for existing affected sources and for the first 5
years after initial start-up for new affected sources.

(i) If the flexible operation unit will manufacture
one product for the greater operating time over the five
year period, then that product shall represent the primary
product of the flexible operation unit.

(ii) If the flexible operation unit will manufacture
mul ti pl e products equally based on operating tinme, then the
product with the greatest production on a nass basis over
the five year period shall represent the primry product of
the flexible operation unit.

C. Presunptive MACT for the Production of Polyether Polyols
Usi ng Et hyl ene Oxi de, Propyl ene Oxide

Tabl e 1 presents the presunptive MACT em ssion provisions
for production of polyether polyols using EO or PO Fol |l ow ng
the table is a nore detailed description of the process vents
em Ssi ons provi si ons.



Tabl e 1.

Producti on of Pol yet her

Pol yol s Usi ng Et hyl ene Oxi de

or Propyl ene Oxi de Pol yols P- MACT Em ssion Provisions Summary

Em ssi on
Sour ce

P- MACT Eni ssi on Provisions

St or age Tanks

HON control technol ogi es used on applicable
storage vessels. Applicability is determ ned
usi ng the HON vapor pressure and capacity
cut of f s.

Process Vents
EO and PO
em ssi ons:

O her HAP

Reduce process vent em ssion of EO and PO by
an overall 98 percent by weight, or each
streamto a concentration |less than 20 parts

per mllon (ppm.
The EPA was unable to determ ne a P-MACT fl oor

em ssions from|for other HAP at this tinme. Therefore, P-MACT
the reaction |[does not include provisions for other HAP, but
and provisions will be established for MACT
purification
areas:
Equi prment HON, 40 CFR 63, subpart H.
Leaks
Wast ewat er HON reference control technol ogy for

applicable streans using the HON applicability
criteria.

Process Vents P- MACT

The em ssions provisions for
PO was a val ue proposed by the industry trade

EO or

P- MACT for facilities that emt

association (The Society of the Plastics Industry (SPl)).

The P- MACT em ssions provisions of an overall
reduction or concentration |l ess than 20 ppmw | |
by a control

A contro
contr ol

absor ber s,

device is defined as any equi pnment or
t hat
organi ¢ HAP
adsor bers,
i ncinerators and process heaters,

98 percent
be achi eved
devi ce.

process
is used for capturing, recovering, or oxidizing
Such equi pnent includes, but is not limted to
boi |l ers, condensers, flares,

or any conbi nation
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thereof. Source reduction/pollution prevention techniques,
such as conplete reactions (i.e., "cook-out”) will also be
consi dered control devices. Condensers operating as reflux
condensers that are necessary for processing, such as |iquid
| evel control, tenperature control, or distillation
operation, shall be considered inherently part of the unit
operation and will not be considered control devices.

The EPA will investigate the accuracy of this P-MACT

em ssions requirenent, and determ ne whet her em ssion
reductions from cook-out can be cal cul ated as a control
option. This latter point is not a trivial issue, as six of
the 12 EQ PO facilities in the database report using cook-
out as a control option. Additionally, the EPA believes
that the em ssion reduction potential for a cook-out can
vary greatly depending on the duration of the reaction
extension and the specific reaction kinetics associated with
t he pol yol being produced.

St or age Tanks P- MACT

Since the storage P-MACT provisions represent the results of
a MACT floor analysis, it is exenpt from consideration of
costs. However, nenbers of the Roundtabl e asked whether the
HON [imts would be cost effective for some of the nore
common organi ¢ HAP being stored and used in pol yether

pol yol s production: toluene, hexane, PO and EO

In response, storage control cost effectiveness can be
determ ned by applying the AP-42 em ssion equations with the
sanme costing analysis and effectiveness cutoff ($3000/ M)
as the HON, but the result can vary dependi ng on the annual
anount of turnovers that are assuned. Consequently, we
performed cost effectiveness cal cul ations for the two HON
capacity cutoffs using a range of turnover rates. For

tol uene, HON control technologies were determ ned to be NOT
cost effective at either capacity cutoff, except in the case
of a very large nunber of turnovers. Likew se, having a
vapor pressure of 3.1kPa (assum ng 70°F storage

tenperature), toluene storage would not require controls if
we were to apply the HON vapor pressure cutoffs. For hexane
(vp=16. 8kPa at 70°F), PO (60.4 kPa), and EO (151 kPa), HON
controls were determned to be cost effective at both
capacity cutoffs, which would al so be consistent with
applying the HON requirenents to these three chemcals. O
course, polyol producers who store EO and PO under pressure
(1.e., >204.9 kPa) would be exenpt fromfurther requirenments
by the HON as long as they do not emt HAPs fromtheir
pressure vessels. Thus, for each of these four chem cals,
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t he HON capacity/vapor pressure cutoffs serve as a good
nmeasure of cost effectiveness for typical polyether polyol
production storage tank scenari os.

D. Presunptive MACT for Tetrahydrofuran (THF) Pol ynerized
Pol yol s

Tabl e 2 presents the presunptive MACT em ssion provisions
facilities that polynerize THF.



Table 2. Presunptive MACT Emi ssion Provisions for Facilities
t hat Pol ynerize THF

Em ssi on Source P- MACT Emi ssi on Provisions
Process Vents
Conti nuous Vent |« The HON process vent provisions
Streans reference control technology wll be

required for applicable sources. The
HON resource effectiveness equation wll
be used to determ ne applicability.

Batch Vents . The control devices described above w ||
be required for applicable sources. The
Bat ch ACT cost-effectiveness equation at
90 percent control efficiency will be
used to determne applicability. This
is consistent with the approach used for
EQ PO pol yol s, because equi pnent that is
i nherently part of the unit operation
cannot be counted in acconplishing the
90 percent reduction.

Storage Vessels |- HON control technol ogi es used on
appl i cabl e storage vessel s.
Applicability is determ ned by

cal cul ating the cost effectiveness of
controlling the vessel using AP-42 to
cal cul ate em ssions and the HON BI D
(Vol. 1B, Appendix C & E and Vol . 1C,
Appendi x C) to cal cul ate the annuali zed
cost of the control technology. The
cal cul ated cost effectiveness is
conpared to a ceiling val ue of

$3000/ negagr an( My) of emi ssions
reduction, based on the HON base year.
I f the cal cul ated cost effectiveness is
| ess than or equal to $3000/ My, then a
control is required.

Equi pnent Leaks
Conti nuous and |- HON, 40 CFR 63, subpart H.
Bat ch Service

WAsSt ewat er . HON reference control technol ogy for
applicabl e streans using the HON
applicability criteria.




E. General P-MACT Inplenentation Provisions

The general P-MACT inplenentation provisions are to
basically follow 40 CFR Part 63, subpart A (General Provisions
for the Clean Air Act, Section 112). These provisions are
sunmari zed in Table 3.

Table 3. P-MACT | npl enentati on Provisions

| mpl enent ati on P- MACT
Aspect
Recor dkeepi ng . Records may be nmmi nt ai ned

electronically, in hard copy, or by
anot her nmet hod approved by the
permtting agency

. Mai ntain records on-site for two
years, and readily retrievable (i.e.,
accessible within 24 hours) for a
period of five years

. Submit verification that the
technology is installed and is
operating properly (e.g., nonitoring
data, calibration checks, start-up
shut down, and mal functi on records)

Reporting
General (from Initial notification
Gener al Construction/reconstruction reports

Pr ovi si ons) Source test reports

Initial notification of conpliance

st at us
Sem - annual . Notification of violations/exceedances
reports . Start-up, shutdown, and nal function
reports
Annual reports . Notification of conpliance status,
i ncluding report of HAP em ssions
Moni t ori ng . Cont i nuously nonitor perfornmance
Add-on controls during operation - facility
and/ or est abl i shes nonitoring plan in
Cook- out accordance wth general guidelines
Conmpl i ance Period |« Annual em ssion limtation, calcul ated

on a nonthly basis
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1. 1SSUES | DENTI FI ED I N THE P- MACT PROCESS

In the P-MACT process, several issues and action itens were
identified which will be investigated by the EPA during the
devel opnment of the MACT standard. These are outlined in the
foll owi ng section. The EPA will continue to work on the MACT
standard, with a particul ar enphasis on resolving issues rel ated
to these areas, as identified by the P-MACT Roundt abl e.

° The industry will provide additional data to support
di viding the polyols production source category, as
suggested in the SPI |etter dated February 20, 1996. Upon

recei pt of said information, the EPA w |l assess the
em ssion characteristics of producing the range of polyol
conpounds and wi || determ ne whether subdividing the source

category woul d be prudent.

° In order to support a MACT standard based on em ssion
reduction, the em ssion reduction fromextending the
reaction (i.e., cook-out) nust be determ ned. State Agency
and industry input is being requested.

° The EPA will further evaluate the eni ssion reduction
provi sion for EO and PO

° The EPA will investigate a MACT em ssion reduction (or
[imtation) provision for HAP ot her than EO and PO

° | ndustry representatives described a process where the
polyols are nodified after they are produced. It was

expl ained that this process can occur at the manufacturing
site or off-site at the custoner's facility, and may or may
not use HAP. The EPA will gather data on this nodification
process and determne if these em ssions should be included
in a MACT regul ation for polyether polyols production.

° One facility reported zero process em ssions fromtheir
pol yol production process. It is believed that this
facility is a very well controlled facility. The EPA w |l
followup with this facility to determne if their estimte
i's accurate.

° The EPA will investigate the need to expand the source
category to include polyols nmade using conpounds with a
single reactive hydrogen. Industry input is requested.
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At the request of industry representatives, the EPA w |
investigate a facility-wi de em ssions exenption |evel for
facilities co-located at a major source site. This

em ssions exenption woul d be established based on a cost-
ef fectiveness cal cul ati on.

The di scussion of residual HAP in solid polyols that go to a
dryer was presented in SPI's February 20th letter, which

rai sed the issue of probable HAP em ssions fromdryer vents.
Therefore, the EPA will investigate the issue of HAP

em ssions fromthe drying of solid polyols. Industry input
IS requested.

Provisions for nonitoring, recordkeeping and reporting wll
be further reviewed by the EPA. State regul atory agencies
and industry input will be encouraged.

The EPA is aware the butylene oxide (BO is also used to
manuf acture polyols, but is not a HAP. The EPA does not
intend to exclude those processes that use BO fromthe
subdi vi sion of EQ PO and THF pol yols. Therefore, further

i nvestigation into polyol processes using BOw Il take place
after P-MACT.

The SPI raised a concern about the cost effectiveness of the
wast ewat er P-MACT. The cost effectiveness of the HON
reference control technol ogy for wastewater was presented in
t he Novenber 13, 1995 Roundtable Meeting. The overall cost
ef fecti veness of controlling the uncontrolled HON Goup 1
streans to the level of the HON was $2, 310 per ton of

em ssions reduction. Individual facility cost effectiveness
val ues were $3,103/ton and $2,067/ton.

I ndustry has requested that the EPA exam ne an LDAR
exenption for polyether polyol facilities having fewer than
100 conmponents in light |iquid/gas service. |Industry
contends that a HON LDAR program for these plants would not
be cost effective.
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