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1.0 PURPOSE OF DOCUMENT

The Basi s and Purpose Docunent provides background
information on, and the rationale for, decisions made by the
U. S. Environnental Protection Agency (EPA) related to the
proposed standards for the reduction of hazardous air
pol lutants (HAP) emtted through the manufacture of
phar maceuti cal products covered by the source category. The
source category includes processes used in chem cal synthesis,
formul ati on, fernmentation, and extracti on manufacturing
operations. This docunent is intended to supplenment the
preanbl e for the proposed standards.

This docunent is separated into eight chapters providing
a conbi nati on of background information and rationale for
deci sions made in the standards devel opnment process.

Chapters 2, 3, 5, and 7 provide background information;

Chapter 2 is an introduction, Chapter 3 describes the affected
i ndustry, Chapter 5 presents the baseline organic HAP

em ssions, and Chapter 7 presents the predicted inpacts
associated with the selected regulatory alternatives.

Chapters 4, 6, and 8 provide rationale for determ nation of
MACT "fl oors" and devel opment of regulatory alternatives, and
rational e for the selection of the proposed standards,
respectively.

Supporting informati on and nore detailed descriptions of
certain anal yses are contained in the menoranda referenced in
this docunent, the Supplenentary Information Docunent (SID),

t he preanbl e, and the project docket.



2.0 | NTRODUCTI ON

Section 112 of the Clean Air Act, as anended in 1990,
gives the EPA the authority to establish national standards to
reduce air em ssions fromsources that emt one or nore HAP.
Section 112(b) contains a list of HAP's to be regul ated by
national em ssion standards for hazardous air pollutants
(NESHAP) , and section 112(c) directs the EPA to use this
pol lutant list to develop and publish a |ist of source
categories for which NESHAP wi || be devel oped. The EPA nust
list all known source categories and subcategories of "mgjor
sources" that emt one or nore of the listed HAP's. A major
source is defined in section 112(a) as any stationary source
or group of stationary sources |ocated within a contiguous
area under conmmon control that emts, or has the potential to
emt, in aggregate, considering controls, 10 tons per year or
nore of any one HAP or 25 tons per year or nore of any
conbi nation of HAP's. This |list of source categories was
published in the Federal Register on July 16, 1992 (57 FR
31576), and includes the pharnmaceuticals production source
cat egory.




3.0 DESCRI PTI ON OF THE AFFECTED | NDUSTRY

The source category covered under the proposed rule
i ncludes those facilities with process operations that are
manuf acturing, extracting, processing, purifying, or packaging
chem cal materials to be used as nedication for humans and
animls. The source category is defined as those processes
and activities covered by the general standard industrial
classification code 283. Additionally, any other
fermentati on, biological and natural extraction, chemn cal
synt hesis, and fornul ati on products regul ated by the Food and
Drug Adm ni stration, including conponents (excl uding
exci pi ents) of pharmaceutical formulations, or internediates
used in the production of a pharmaceutical product are
cover ed.

The EPA collected information on HAP em ssions from all
facilities thought to be engaging in the production of
pharmaceuticals. Based on this survey, which was conducted in
1992, EPA identified a total of 101 facilities producing one
or nore pharmaceutical products covered by the source category
definition. All of these facilities are believed to be mgjor
sources due either to the hazardous air pollutant (HAP)
enm ssi ons generated by pharmaceutical operations or the
phar maceuti cal operations being |ocated at facilities whose
entire plant site is a mpjor source. Table 3-1 presents a
list of the major sources identified for this source category.



3.1 DESCRI PTI ON OF PROCESSES AND SOURCES OF ORGANI C HAP

EM SSI ONS

This section contains information on the sources of HAP
em ssions from process vents, equipnent |eaks, storage tanks,
and wastewater for the pharmaceuticals production source
cat egory.
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TABLE 3-1. MAJOR SOURCES AFFECTED BY THE PHARMACEUTI CALS
PRODUCTI ON NESHAP

No. Plant Name City State
1 3M PHARMACEUTICALS NORTHRIDGE CA
2 3M BROOKINGS BROOKINGS SD
3 3M PHARMACEUTICALSDIV. PILOT PLANT MAPLEWOOD MN
4 ABBOTT LABORATORIES ROCKY MOUNT NC
5 ABBOTT LABORATORIES, INC. ABBOTT PARK 1L
6 ABBOTT LABORATORIES, INC. BARCELONETA PR
7 ABBOTT LABORATORIES - N. CHICAGO NORTH CHICAGO IL
8 ALTANA INC. MELVILLE NY
9 ALZA CORP. VUCAVILLE CA
10 AMERICAN CYANAMID CO. LEDERLE LAB DIV. BOUND BROOK NJ
11 ANAQUEST CARIBE, INC GUAYAMA PR
12 ARMOUR PHARMACEUTICAL COMPANY BRADLEY IL
13 AYERST LABORATORIES. INC. ROUSES POINT NY
14 B.L. CHEMICALS, INC. PETERSBURG VA
15 BASF CORP. VITAMINS COMPLEX WYANDOTTE Ml
16 BAXTER HEALTHCARE CORP. OF PR-I.V. SYSTEMS JAYUYA PR
17 BILCHEM, LTD. PONCE PR
18 BIOKYOWA, INC. CAPE GIRADEAU MO
19 BOOTS PHARMACEUTICALS, INC KINGSTREE SC
20 BRISTOL-MYERS BARCELONETA, INC. BARCELONETA PR
21 BRISTOL-MYERS SQUIBB COMPANY SYRACUSE NY
22 BURROUGHS WELLCOME CO. GREENVILLE NC
23 CHATTEM, INCORPORATED CHATTANOOGA TN
24 CIBA-GEIGY CORPORATION SUMMIT NJ
25 CYCLO PRODUCTS, INC. LOS ANGELES CA
26 DANBURY PHARMACAL INC. DANBURY CT
27 DIOSYNTH INC. SIOUX CITY 1A
28 DOW CHEMICAL COMPANY LA PLANT MIDLAND Ml
29 ELI LILLY INDUSTRIES INC. MAYAGUEZ PR
30 ELI LILLY AND COMPANY, TIPPECANOE LABS SHADELAND IN
31 ELI LILLY AND COMPANY-LILLY TECH CTR NORTH INDIANAPOLIS IN
32 ELI LILLY AND COMPANY-LILLY CORPORATE CENTER INDIANAPOLIS IN
33 ELI LILLY AND COMPANY-LILLYTECH CTR SOUTH INDIANAPOLIS IN
34 ELI LILLY - CLINTON LABS. CLINTON IN
35 ETHYL CORP, ORANGEBURG PLANT ORANGEBURG SC
36 FISONS CORPORATION ROCHESTER NY
37 G.D. SEARLE & CO. AUGUSTA GA
38 GANES CHEMICALS, INC. PENNSVILLE NJ
39 GEL-TECH WESTBURY NY
40 GRANUTEC INC. WILSON NC
41 HAUSER CHEMICALS RESEARCH-AIRPORT FACILITY BOULDER Co
42 HOECHST CELANESE CORP. COVENTRY RI
43 HOFFMANN-LAROCHE, INC. NUTLEY NJ
44 KABI PHARMACIA HEPAR, INC. FRANKLIN OH
45 KV PHARMACEUTICAL COMPANY ST. LOUIS MO
46 LEDERLE LABORATORIES DIVISION PEARL RIVER NY
47 MALLINCKRODT SPECIALTY CHEMICALS CO. BELLEVILLE NJ
48 MALLINCKRODT SPECIALTY CHEMICALS CO. ST. LOUIS MO
49 MEAD JOHNSON & COMPANY EVANSVILLE IN
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TABLE 3-1. (continued)

No. Plant Name City State
50 MENTHOLATUM CO. INC. BUFFALO NY
51 MERCK SHARP & DOHME QUIMICA DE PR INC BARCELONETA PR
52 MERCK AND CO., INC. RAHWAY SITE RAHWAY NJ
53 MERCK & CO. INC. RIVERSIDE PA
54 MERCK AND CO., INC. FLINT RIVER PLANT ALBANY GA
55 MERCK AND CO., INC. - STONEWALL ELKTON VA
56 MERRELL DOW PHARMACEUTICALS INC. CINCINNATI OH
57 NAPP CHEMICALS INC. LODI NJ
58 NATURALLY VITAMIN SUPPLEMENTS INC. SCOTTSDALE AZ
59 NORAMCO, INC. ATHENS GA
60 NORAMCO, INC. OF DELAWARE WILMINGTON DE
61 ORTHO-MCNEIL RARITAN RARITAN NJ
62 OXFORD LABORATORIES INC. GUTTENBERG NJ
63 PENCO OF LYNDHURST LYNDHURST NJ
64 PENICK CORPORATION NEWARK NJ
65 PENNEX PRODUCTS CO. INC. VERONA PA
66 PFIZER PHARMACEUTICALS, INC. BARCELONETA PR
67 PFIZER-US PHARMACEUTICALS GROTON FACILITY GROTON CT
68 PROCTER & GAMBLE (PUERTO RICO) MANATI PR
69 PROCTER & GAMBLE PHARM. NORWICH NY
70 R. P. SCHERER NORTH AMERICA SAINT PETERSBURG FL
71 RHONE-POULENC INC. SAINT LOUIS MO
72 RHONE-POULENC RORER PHARM, INC. FORT WASHINGTON PA
73 ROCHE VITAMINS & FINE CHEMICALS-BELVIDERE BELVIDERE NJ
74 ROCHE PRODUCTS INC. MANATI PR
75 SANDOZ PHARMACEUTICALS CORPORATION EAST HANOVER NJ
76 SCHERING PLOUGH PRODUCTS INC. LAS PIEDRAS PR
77 SCHERING CORPORATION, UNION NJ
78 SCHERING-PLOUGH PRODUCTS, INC. MANATI PR
79 SIDMAK LABS, INC. EAST HANOVER NJ
80 SMITHKLINE BEECHAM PHARMACEUTICALS CO. GUAYAMA PR
81 SMITHKLINE BEECHAM PHARM.-ANTIBIOTICS PLANT BRISTOL N
82 SMITHKLINE BEECHAM ANIMAL HEALTH LINCOLN NE
83 SMITHKLINE BEECHAM PHARMACEUTICALS CIDRA PR
84 SMITHKLINE BEECHAM PHARMACEUTICALS, CO CONSHOHOCKEN pa
85 SMITHKLINE BEECHAM PHARMACEUTICALS, CO. PHILADELPHIA PA
86 SMITHKLINE BEECHAM PHARMACEUTICALS, CO PISCATAWAY NJ
87 SOLVAY PHARMACEUTICALS, INC. BAUDETTE MN
88 SOLVAY ANIMAL HEALTH, INC. CHARLES CITY 1A
89 SQUIBB MANUFACTURING, INC. HUMACAO PR
90 STERLING ORGANICS RENSSELAER NY
91 STERLING PHARMACEUTICALS INC. BARCELONETA PR
92 SYNTEX AGRIBUSINESS INC. VERONA MO
93 SYNTEX AGRIBUSINESS, INC. SPRINGFIELD MO
94 SYNTEX CHEMICALS INC. BOULDER Cco
95 TAKEDA CHEMICAL PRODUCTS USA, INC. WILMINGTON NC
96 THE UPJOHN COMPANY PORTAGE Ml
97 THE UPJOHN MANUFACTURING COMPANY ARECIBO PR
98 UPSHER-SMITH LABORATORIES INC. MINNEAPOLIS MN




No. Plant Name City State

99 WARNER-LAMBERT CO. PARKE-DAVIS DIV. HOLLAND Ml

100 WY CKOFF CHEMICAL CO., INC. SOUTH HAVEN Ml

101 WYETH-AYERST LABORATORIES WEST CHESTER PA

The information bel ow was conpiled froma section 114
information request for the pharmaceuticals industry that was
conducted in July 1993. The section 114 information requests
were sent to 397 facilities, and 165 conpl eted responses were
received fromthese facilities. Facilities not conpleting the
section 114 information request returned an expl anation as to
why they did not. These reasons included: outside the source
category, below the de minims level (i.e., 100 I b HAP
uncontrolled, fromthe entire facility), or no HAP's em tted.
The information requested in the section 114 information
request included production information, uncontrolled and
controll ed HAP em ssions per process, control devices used,
and for dedi cated processes, detailed unit operation em ssion
information. This included flowcharts, duration of em ssion
events, HAP constituents, and HAP nmass of individual steans.
The unit operation em ssion stream characteristics for

dedi cated processes, in conmbination with trip reports
conducted at the onset of the project, were the primary
sources of information for the source category information
present ed bel ow for process vents, storage, and equi pnent

| eaks. A simlar data gathering effort conducted by the

O fice of Water (OW for this industry was the primary data
source for wastewater.

3.1.1 Process Vents

There are four manufacturing operations comonly found in
t he pharnmaceuticals production industry. These manufacturing
operations are: (1) chem cal synthesis, (2) fornulation,
(3) fernentation, and (4) extraction. Each of these
manuf acturi ng techni ques contains an equi pnment train with unit
operations unique to the type of operation being conducted.
These unit operations are often vented to the atnosphere;
these events are terned process vent em ssions. A review of
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i ndi vi dual em ssion stream data received fromthe
pharmaceuti cal s section 114 responses provi des sone
information relative to characteristics of en ssion streans
fromthe four manufacturing operations |listed above. The
foll owi ng paragraphs detail this em ssion stream dat a.

Fl owrate data were requested in terms of four groups for
each dedi cated em ssion source. These flowate groups were 0O
to 1.42 scmm (50 scfm), 1.42 to 14.2 scmm (50 to 500 scfm,
14.2 to 56.6 scmm (500 to 2,000 scfm, and >56.6 scmm
(>2,000 scfm. The vast majority of dedicated unit operations
included in the section 114 data base had flowates that fell
into the O to 50 scfmrange (i.e., 1,795 unit operations).
The specific pieces of equipnment having flowates in this

range were process tanks (310), reactors (120), distillation
operations (65), centrifuges (50), crystallizers (29), and
dryers (21). There were significantly fewer dedicated unit

operations (190) reporting flowates in the range of 50 to
500 scfm The unit operations falling in this flowrate were
process tanks (15) reactors (13), dryers (5), and
distillation (4). Eighty-three dedicated unit operations were
found in the 14.2 to 56.6 scmm (500 to 2,000 scfm range. In
this group dryers were nost preval ent maki ng up 20 percent of
the total unit operations. Reactors (6), centrifuges (5) and
coating operations (4) were also noted. 1In the >56.6 scnm
(>2,000 scfm range, coating operations were nost preval ent
maki ng up 31 percent of the 119 unit operations reporting
flowates in this range. Dryers (9), fernmentation tanks (8),
and reactors (5) were also found.

Two regul atory options (including the MACT floor) were
eval uated. The regulatory alternative above the floor
includes a control requirement for |arge individual streans to
a |l evel of 98 percent, in addition to process control |evel of
93 percent, which represents the MACT floor. |In order to cost
out both regulatory alternatives, nodel em ssions from
processes were devel oped. Two nodel streans were devel oped
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based on industry information.
are shown on the follow ng page.

The two nodel process streans

Model emnission stream No. 1
(concentration <3,500 ppnv)?

Flow rate = 184 acnm (6, 500 scfm

Uncontrol |l ed HAP em ssions =
24.3 My/yr (53,500 | b HAP/yr)

22 hr/d
240 d/yr

Operating schedule =

Cal cul ated concentration =
320 ppnv

Model emi ssion stream No. 2
(concentration >3,500 ppnv)?

Flowate = 19.1 acnm (675 scfn)

Uncontrol |l ed HAP em ssions =
206.1 My/yr (454,000 |b HAP/yr)

21 hr/d
213 d/yr

Operating schedule =

Cal cul ated concentration =
31, 000 ppnv

a Two types of streans were devel oped because a concentration of 3,500 ppnmv
was found to be the "breakpoint" for cost effectiveness in the nationa

i npacts analysis for contro
and condensation). Thermal

devi ces evaluated (i.e.
i ncineration was used for streans <3,500 ppnmv

thermal incineration

and condensation for streams with a concentration >3,500 ppnv.

Mor e

be found in the supplenentary information docunent
1995.1
description of the equipnent trains and unit
of each manufacturing operation,

menor andum dat ed Oct ober
i nclude a general
operations typica
of em ssion streans rel eased to

13,

i nformati on on the MACT fl oor

for process vents can
(SID) in a

The foll ow ng paragraphs

the types

t he atnosphere, and the

characteristics of these eni ssion streans.

Equi pnent trains in pharmaceuti cal

operated in both batch and conti
processi ng accounts for

90 percent of al
in the pharmaceuticals section 114 information request.

processes can be

nuous nodes, although batch
processes reported
Bat ch

processes are characterized by nonsteady-state conditions

which result in finite em ssion
concentration, flowate,
and pressure) fluctuate.
can be broken down further

Bat ch
into
dedi cated to t he manuf acture of

trains that are not dedicated to the manufacture

pr oduct .

equi pped with flexible piping,

periods during which the

and stream conditions (tenperature

manuf acturing in
equi pment trains
one product, and

this industry
that are

equi prment

of any one

Nondedi cat ed batch processes are nade up of unit
operations that are easily noved,
and can be reconfigured with

typically on wheels and
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relative ease to accommodate fluctuations in market demand.
Dedi cat ed batch processes, conversely, are operated with the
sane equi pnment for considerably |onger periods of tine.

A sunmary of em ssion characteristics for the entire
i ndustry (mmj or and area sources) is presented in Table 3-2.
This informati on was conpiled fromdata reported in the 1992
phar maceuticals section 114 information request.
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TABLE 3- 2.

SUMMVARY OF PROCESS AND EM SSI ON

CHARACTERI STI CS

MANUFACTURING CATEGORIES

Chemical
Formulation Fermentation Extraction synthesis Total
PROCESSVENTS-ALL
No. of processes reported 196 20 43 679 938
OP. days/yr 19,912 3,954 4,947 68,410 97,233
Il_lJ:)r/K:ontroIIed HAP emissions, 7,809,292 8,387,329 1,445,953 61,737,559 | 79,380,133
yr
Baseline HAP emissions, Ib/yr 2,479,339 1,608,065 332,030 8,646,871 | 13,066,305
Average HAP emissions, 125 407 67 126 149
Ib/batch
Average HAP reduction, % 68 81 77 86 84
*Average Ib HAP/Ib product 0.44 43.19 13.75 0.23 NA
PROCESSVENTS- NONDEDICATED PROCESSES
No. of process reported 135 11 16 480 642
OP. days/yr 10,018 1,364 1,492 34,463 47,337
Il_lJ:)r/K:ontroIIed HAP emissions, 1,030,946 1,317,968 531,442 18,403,433 21,283,789
yr
Baseline HAP emissions, Ib/yr 847,140 736,868 122,838 2,984,138 4,690,984
Average HAP emissions, 84 540 82 87 99
Ib/batch
Average HAP reduction, % 18 44 77 84 78
PROCESSVENTS- DEDICATED PROCESS
No. of processes reported 61 9 27 199 296
OP. days/yr 9,894 2,590 3,455 33,947 49,886
ILﬁ)?controlled HAP emissions, 6,802,516 7,069,361 914,510 43,336,601 | 58,122,988
yr
Baseline HAP emissions, |b/yr 1,656,369 871,197 209,192 5,664,804 8,401,562
Average HAP emission, 167 336 61 167 168
Ib/batch
Average HAP reduction, % 76 88 77 87| 86PROCES
SVENTS-
BATCH
No. of processes reported 181 17 39 613 850
Batches/yr 16,675 2,553 4,233 59,773 83,234
ILf)?c;)ntrolled HAP emissions, 7,160,546 6,365,364 832,998 52,513,671 66,872,579
i
Baseline HAP emissions, Ib/yr 2,149,151 1,194,771 129,940 8,075,164 | 11,549,026
Average HAP emission, 129 468 31 135 139
Ib/batch
Average HAP reduction, % 70 81 84 84 83
PROCESSVENTS- NONBATC
No. of processes 21 4 4 66 95
OP. days/yr 3,302 1,385 714 8,560 13,961
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TABLE 3-2. (continued)
MANUFACTURING CATEGORIES
Chemica

Formulation Fermentation Extraction synthesis Total
Uncontrolled emissions Ib/yr 673,986 2,021,964 612,954 9,226,728 12,535,632
Baseline emissions, |blyr 335,428 413,294 202,090 573,785 1,544,597
Average HAP emissions, |b/d 108 298 283 67 111
Average HAP reduction, % 47 80 67 94 88

"Based on a subset of data points.

Notes

1. OP. daydlyr corresponds to sum of batches/yr for batch processes and days/yr of operation for continuous
processes.

2. Average lb HAP/Ib product was calculated only with non-zero data points.
3. 81 percent of emissions are from batch processes.

3.1.1.1 Chenmi cal Synthesis. Most of the active

i ngredi ents manufactured in this industry are synthesized

chem cals. Chem cal synthesis is the process of manufacturing

pharmaceuti cal s usi ng organic and i norganic chem cal

reactions. Unit operations generally found in cheni cal

synt hesi s equi pment trains include reactors, centrifuges,
dryers, distillation colums, and process tanks. Figure 3-1
contains a sinple process flow diagram for a typical chenica

synt hesi s manufacturing equi pnent train.

Em ssions of HAP's can occur from any of these unit
operations, resulting fromevents such as vapor
char gi ng,
gas evolution fromreaction and
Det ai | ed descri ptions of

and em ssion estinmtion

space
di spl acenent during vessel purgi ng of vessel
headspace, vessel heatup
processi ng, and vessel enmptying.
processi ng characteristics, equipnent,
nmet hodol ogi es are contained in the EPA draft docunent,
EPA- 453/ R-93-017, Control of Volatile Organic Conpound
Em ssions from Batch Processes.?

Dat a extracted fromthe information collection effort
conducted in the devel opnent of the proposed rule indicate
t hat chem cal synthesis operations make up 70 and 75 percent

of
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processes and HAP em ssi ons, respectively. This accounts for
nearly 500 processes at mmjor sources. The predom nant HAP' s
emtted to the atnosphere are nethylene chloride, toluene and
met hanol .

3.1.1.2 Fornul ati on. Active ingredients produced by

t he pharmaceutical industry are generally produced in bulk
form and nust be fornulated to dosage form for consuner use.
Common dosage forns include tablets, capsules, |iquids, and
ointments. A variety of equipnent is used to convert the bulk
products into these dosage fornms. Figure 3-2 presents a
process flow diagram for a tablet coating/fornulation

oper ati on.

The | argest source of HAP em ssions from formul ation
activities is tablet coating. Tablets are forned in a tablet
press machi ne by bl ending active ingredients, filler, and
bi nder. The filler's purpose is to dilute the active
i ngredient to the proper concentration, and the binder is used
to hold the tablet's contents together. Tablets are coated
with a coating material and dried. The coating material may
ei ther be water or solvent based. Further, the coating may be
applied either in a coating pan, where the coating is sprayed
on the tablets, or in a fluidized bed where the tablets remin
suspended while the coating is applied.® Em ssions of HAP' s
can occur from coating pans and dryers if the coating materi al
contains HAP solvents. Note that coating pans often have warm
air blow ng across themas the coating is being applied. The
coating and drying operations in this case occur in the sane

equi pnment. Because dryers are typically operated at el evated
tenperatures (30° to 80°C) there is potential for nore HAP to
be emtted fromthese unit operations. Information received

fromthe pharmaceuticals section 114 information request shows
that the typical HAP solvents used in tablet coating
operations are nmethanol and methyl ene chloride. Agueous-based
coatings are avail able for nobst applications, including sone
of the functional coating applications such as tinme-rel ease
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and enteric-rel ease that have traditionally warranted the use
of sol vent-based coati ngs.
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A total of 92 processes were reported in the
phar maceuticals section 114 information request as perform ng
formul ati on operations. These processes accounted for
approxi mately 15 percent of the total nunber of processes in
the industry and 13 percent of the HAP's emitted. The HAP' s
emtted to the atnosphere include nethylene chloride,
met hanol, chloroform and tol uene.

3.1.1.3 FEernentation. Most anti biotics and steroids

are produced by fernentation, which involves three basic
steps: inoculum and seed preparation, fernmentation, and
product recovery. Figure 3-3 is a process flow diagramfor a
fermentati on process.

Production of a fernmentation product begins in the seed
preparation step with spores fromthe master stock. These
spores are activated with water, nutrients, and warnth until
they are | arge enough for transfer to the seed tank. The
fernmentati on process begins with the sterilization of the
fermenter vessel. Data received fromthe pharnmaceuticals
section 114 information request suggests that the fernmenter
vessel s are between 10,000 and 50,000 gallons. This volune is
considered quite large in an industry that typically uses
vessel s that range from 500 to 5,000 gallons to produce
essentially "specialty"” organic chem cals.

After sterilizing the fermenter vessel, nutrient raw
materials are charged to the fermenter. The m croorgani sns
grown in the seed preparation step are then added to the
fermenter and fernentation begins. Air is comonly sparged
t hrough the fermenter during the process which typically takes
anywhere from 12 hours to 1 week. After the broth has
fermented for the given tinme period it is ready for
filtration. Filtration renoves the dead m croorgani sns,
| eaving behind a filtered broth containing product and
residual nutrients that are next sent to product recovery.

There are three comon net hods of product recovery:
sol vent extraction, direct precipitation, and ion exchange or
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adsorption. For purposes of this docunent the only nethod
that will be
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described in detail is solvent extraction because this is the
only method of product recovery in which HAP's may be em tted.
I n solvent extraction an organic solvent is used to renove
pharmaceuti cal product fromthe broth and forma nore
concentrated sol ution.

Often, the solvent extraction process involves renpving
the active ingredient by allowing it to adhere to a solid
(e.g., diatomaceous earth) then filtering to renove the excess
liquid. Further extraction of the active ingredient by adding
a solvent such as nethanol, in many cases, brings the active
i ngredi ent back into the liquid phase with the solvent. At
this point, a final filtration or drying step renoves the
excess solvent. Em ssions occur as a result of displacenent
(charging) of large volunes of solvent from one vessel to
anot her, and recovery of product fromthe concentrated sol vent
by crystallization, filtration and drying for solid product.
The HAP sol vents nost commonly used based on data received
fromthe pharmaceuticals section 114 information request are
met hanol and nethyl isobutyl ketone. Also, only
20 fernmentation processes were reported in the pharmaceuticals
section 114 information requests. In turn, these 20 processes
emt 14 percent of the total HAP lost to the atnosphere from
the entire source category.

3.1.1.4 Extraction. Many pharmaceutical active
i ngredients are derived from natural sources such as plants,

ani mal gl ands, or parasitic fungi. Because these active
i ngredients are too conplex to synthesize commercially (i.e.,
they may be extrenely |l arge nol ecul es or produce several
st ereoi somers, only one of which has pharnmacol ogi cal val ue)
they are isolated through extraction. The follow ng
par agr aphs descri be extraction operations found in the
pharmaceuti cal s producti on industry.

The extraction process consists of a series of steps
beginning with the processing of a large quantity of natural
mat erial that contains the active ingredient. The vol une of
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active ingredient acquired fromthe volunme of natural materi al
is sonmetinmes several orders of magnitude smaller. An
assenmbly-line, small-scale batch processing nethod is
typically used to carry out the extraction process. Materials
are transported in 75 to 100 gallon batches throughout the

pl ant. The containers are sent through a series of stations
where operators perform specific steps on each batch. As the
volunme of the material decreases the contents are conbined to
mai ntain a reasonabl e size.

Sol vents are used in two ways in extraction. Some
solvents are used to rempve fats and oils that would
contam nate the product. These extractions use an organic
liquid that dissolves the fat but not the product. Solvents
are also used to extract the product itself. As in the
extractive steps in fermentation operations, product is then
isolated fromthe solvent in vacuumdistillation,
crystallization and drying operations. Once the solvents have
been added to the process they are |lost to the atnosphere by
evaporation in filters, crystallizers, or dryers.

Data in the pharmaceuticals section 114 information
request suggests that the HAP' s npbst commonly used in
extraction operations are toluene, nethylene chloride, and
chl oroform The responses to the pharmaceuticals section 114
information request also indicate that extraction operations
make up 7 percent (40 processes) of the total nunmber of
manuf acturing processes found in this industry.

3.1.2 Storage Tanks
St orage tanks used by facilities in this source category

are typically fixed roof tanks. The significant portion of
t anks are between 38 n? and 150 n?.

Data submtted to the EPA in response to the
pharmaceuticals section 114 information request indicates that
there were 623 storage tanks at 66 facilities that stored a
wi de variety of organic HAP sol vents, including toluene,
nmet hyl ene chl ori de, nethanol, hexane, and methyl ethyl ketone.
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Al so, many facilities store hydrochloric acid. Em ssions of
HAP' s occur during vapor expansion and contraction due to
di urnal tenperature changes (breathing |osses) and refilling
the tanks with virgin solvent (working |losses). Many
responses did not indicate tank size or |iquid stored.
3.1.3 Equipnent Leaks

Em ssi ons of HAP occur from piping conponents such as

val ves, punp seals, flanges, open-ended lines, pressure relief
devi ces, and sanpling connecti ons.

The information received fromthe pharmaceutical s
section 114 information request shows that there were few
formal | eak detection and repair (LDAR) programs in existence
for this source category in 1992. However, since the
pharmaceuticals section 114 information request was received,
subpart | of 40 CFR part 63, The Equi prent Leaks Negoti at ed
Regul ation, has been inplenented which contains equi pnent
| eaks standards for conponents in nethylene chloride and
carbon tetrachl oride service in chem cal synthesis operations.
Therefore, formal LDAR programs are currently in place for
t hese processes. Conponents subject to subpart | are not
consi dered part of this source category. Data reported in the
phar maceuticals section 114 information request suggests that
this subset makes up nearly one third of the total processes
| ocated at mmj or sources in the source category.
3.1.4 Wast ewat er

Air em ssions from evaporative | osses of HAP in

wast ewater are a significant source of HAP em ssions in this

i ndustry. Pharmaceutical manufacturing facilities are divided
into those that directly di scharge wastewater to surface water
and those that di scharge wastewater to publicly-owned
treatment works (POTW. Further, nearly 93 percent of all the
wast ewat er generated by pharmaceutical manufacturing was
generated by chem cal synthesis and fermentation processes.
The foll ow ng paragraphs di scuss em ssion nechanisnms from

coll ection systens used to route the individual wastewater
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streans to the treatment systens, and fromthe types of
wast ewat er treatnent system conponents associated with both
direct and indirect discharging facilities.

3.1.4.1 Point of Determn nation. The point at which
wast ewater exits a process (and after the decanter for
separation operations) is considered the point of
determ nation (POD) for wastewater. |In determ ning the
characteristics of POD's for this industry data subm tted by
an industry trade associ ation was eval uated and four general
POD' s were devel oped. The characteristics of these POD's is
present ed bel ow.

Percent fl ow Percent | oad
POD 1 44 1
POD 2 9 2
POD 3 19 6
POD 4 28 91

The POD data submtted to the EPA was conpil ed by the
af fected i ndustry and thus considered representative of POD s
expected to be found at facilities in the source category.
3.1.4.2 Collection Systens. Prior to entering the
onsite treatnment system the wastewater nust be routed to the
treatment system The collection systens used to route the
wast ewat er can be hard piped, therefore not allow ng

evaporative | osses, or can be conposed of covered or grated
sewers; additionally open sunps and drop structures nay be
encountered. The evaporation of HAP's to the atnmosphere occur
nost readily from open or uncovered coll ection conmponents
where the wind retards the saturation of the anmbient air thus
allowing volatile organic HAP's to evaporate.

I nformati on on HAP em ssions from wastewat er treatnment
systenms was obtained from data gathered by the EPA O fice of
Water (OW 308 questionnaire to the industry in 1990.

Em ssions fromcollection systens were not quantified during
the estimation of HAP em ssions.

3.1.4.3 Indirect Dischargers. Facilities that route

their wastewater streams to a POTWusually have treatnent
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systens that are not designed to fully destroy wastes, since
this is acconplished in the POTW Indirect discharge
treatment systens usually conprise one to two open
equal i zati on basins, an open neutralization basin, and one or
nore open aerated stabilization basins. Figure 3-4 contains a
generalized process flow diagramfor an indirect discharge
facility. Evaporation of HAP conpounds to the atnosphere
occurs in these treatnent conmponents. However, both
equal i zati on and neutralization generally have | ess HAP air
em ssions than aerated basins because they are typically not
spar ged.

The sizes of these basins are quite |arge, on the order
of 189 to 3,785 n? (50,000 to 1,000,000 gallons) dependi ng on
the wastewater flowate. The daily wastewater flow al so spans
a huge range froma few thousand gall ons per day (gal/d) to
several mllion gal/d. The |load of HAP's to POTWs fromthe
43 indirect discharge facilities that are major sources for
whi ch data was avail abl e was reported to be 21,000 Megagrans
per year (My/yr) (50 percent of the total HAP |load to
wast ewat er) .

3.1.4.4 Direct Dischargers. Facilities that allow the
treated wastewater exiting the plant to flow directly to a
source of surface water are referred to as direct discharging
facilities. These treatnment conponents are generally simlar
in size to treatnment conponents and gal/d wastewater flow from

i ndirect dischargers. However, these facilities generally
provi de nmore thorough treatnment of the wastewater streans
generated at the plant than do indirect dischargers.

Figure 3-5 contains a wastewater flow schematic for a direct
di scharge facility.

Direct discharging facilities typically have equalization
and neutralization, but the aerated basins contain higher
gquantities of active bionmass (i.e., 4 to 8 g/L) which provides
for nore degradation of the organic pollutants in the
wast ewater. Additionally, primary and secondary clarification
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may be present as well as liquid incineration or

steanstri pping of specific, high concentration wastewater
streans. The HAP | oad to the treatnent systemfor the

10 direct treatnment systens | ocated at major sources for which
data was avail able was reported to be 20,500 My/yr (50 percent
of the total HAP |l oad to wastewater), and the baseline

em ssions of HAP's emtted to the air was 2,000 My/yr

(10 percent of total HAP em ssions to the air from
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wastewater). The three HAP's emitted in the | argest mass from
direct discharging facilities were nethanol, nethylene
chl oride, and n, n-di net hyl f or mam de.
3.1.5 Information on VOC and HAP Em ssions from Waste
Tr eat ment
and Collection Systens

The follow ng summari es descri be studi es conducted on
wast ewat er managenent units in this industry.

3.1.5.1 PhRVMA Sewer Study. 5 The sewer study submtted
to the EPA by the Pharmaceutical Research and Manufacturer's
Associ ati on (PhRMA) was conducted on two POTWs. One of the
POTWs was in Puerto Rico and the other in New York. These
sites were chosen because they have a hi gh nmet hanol | oading
fromindustrial sources, in particular pharmaceuti cal
oper ati ons.

In this study, paranmeters gathered from an earlier pass-
t hrough study on the same two POTWs were used to estimte

met hanol em ssions using EPA's WATER8 nodel. The first-order
bi odegradati on coefficient used was 37 L/gm VSS-hr. This was
obtained fromthe serumbottle testing, but it lies in the

m ddl e of the range of the first order constants measured in
t he PhRMA study (see bel ow).

Results of the study indicate that volatilization
em ssions of methanol fromthese two POTWs was snall.
Approxi mately 2.64 percent of the nmethanol was volatilized at

the POTWthat receives the highest nmethanol concentration in
its wastewater (Barceloneta), with 84 percent of this anpunt
being lost fromprimary clarifiers and 15.4 percent fromthe
aerated grit chanmber. The volatilization fromthe aerated
activated sludge units at both POTWs were negligible, on the
order of 0.01 percent.

3.1.5.2 PhRMA Biorate Study and Results. ¢ The
Phar maceuti cal s Research and Manufacturers Associ ation
conducted a nodi fied EPA Method 304 test for wastewater to
determ ne specific first-order biodegradation coefficients for
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met hanol. Three canpai gns were conducted each with varying
concentrations of nethanol in the wastewater. Canpaign 1 had
a nmet hanol concentration of 211 nmg/L (typical full-strength
concentration at the plant where the tests were conducted),
canpai gn 2 had a nmethanol concentration of 330 ng/L (upset
condi tions, 50 percent increase in concentration), and
canpai gn 3 had a nmet hanol concentration of 105 ng/L

(50 percent decrease in concentration).

The results of these tests were conpared to a study
conducted on wastewater in the pulp and paper industry and the
EPA WATER8 wast ewater em ssion estimation nodel. The first-
order bi odegradation coefficients calculated from canpaigns 1
and 3 of the tests were deenmed not statistically different.
The coefficients calculated for these canpaigns were 43.4 and
66.7 L/g VSS-h for canmpaigns 1 and 3, respectively. The
coefficient calculated in canmpaign 2 (upset) was statistically
different and lower, 23.1 L/g VSS-h. The primary reason given
for the deterioration in performance for canpaign 2 was the
upset conditions (increased nethanol concentration) of the
reactor. Conparisons to the pulp and paper wastewater study
and WATER8 showed that the first-order biodegradation
coefficients for the PhMRA tests were higher than those
cal cul ated for the pulp and paper tests, but on the sanme order
of magni tude, and nearly two orders of magnitude higher than
t he bi odegradati on coefficients used in WATERS.

3.1.5.3 PhRMA Waste Treatnent Plant Oxygenated Study.

! A study on the biodegradability of oxygenated sol vents and
their volatility was conducted at industrial wastewater
treatment facility. Sanpling of influent and effluent from
vari ous wastewat er managenent units was conducted to provide
data with which to base a mass bal ance on. The results of the
mass bal ance indicate that, of the total influent nmass to
treatment, <0.1 to <2.0 percent was entted to the atnosphere,
<1l percent to <8 percent was released in the wastewater, and
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bi odegradati on was estinmated to account for 92 percent to
98 percent. No material was detected in the sludge.

3.1.5.4 PhRMA Study on Em ssions fromHi gh Solubility
VOC s from Municipal Sewers. & A study on the potential for
vol atilization of nmethanol and simlar sol uble conpounds from
sewers was conm ssi oned by PhRMA. This study was intended to
support their position that MACT should allow for discharge of
sol ubl e conmpounds to the POTW Researchers enpl oyed the use
of mass transfer em ssions nodels to identify conditions in
sewer reaches and drop structures that would lead to "worst-
case" stripping efficiencies. The results of the study were
that, at worst case (which was a totally open system), only

6 percent of the total |oad of methanol could be emtted to

t he atnosphere prior to entering a downstream treat nment
facility. Worst case stripping efficiencies for acetone and
et hanol at these conditions was 20 percent and 25 percent,
respectively. For closed reaches and drop systens, stripping
efficiencies were considerably |lower, and typically |ess than
0.5 percent.
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4.0 RATIONALE FOR THE SELECTI ON OF SOURCE CATEGORI ES,
SUBCATEGORI ZATI ON, AND EM SSI ONS AVERAG NG

The source category for this standard is pharmaceuticals
producti on. Subcategories were considered by the Ofice of
Water (OW in devel oping effluent guidelines. However, the
i ndustry was not subcategorized in the MACT devel opnent
process because of the difficulty associated with setting
separate floors for numerous production types. The MACT
fl oors nonethel ess are representative of all types of
producti on associated with this source category.

Em ssions averaging will be part of this rule. The
en ssions averaging provisions in this rule are based on
di scussions with PhRMA. The em ssions averagi nhg i ncorporates
several ideas proposed by PhRMA, but maintains the em ssions
averagi ng constraints included in the HON rule. These
constraints are discussed in a supplementary Federal Register
notice published on Cctober 15, 1993; 58 FR 53479, and include
consideration of: (1) state discretion on the use of em ssions
averaging, (2) inclusion of risk in averagi ng detern nations,
(3) conpliance period for em ssions averaging, and (4) limt

on the number of enmi ssion points allowed in an average.
Anot her constraint is to not allow controls to be used for
averaging if those controls were required to neet other state
or Federal regulatory requirenents. This constraint is
di scussed in Federal Register notice published on April 22,
1994; 59 FR 19402.

One of PhRMA's concerns with regard to em ssions

averaging as allowed in the HON was the conplexity of the
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requi rements. To reduce nuch of this conplexity, PhRVA
suggested limting the averaging to within the process vent
and the storage tank planks. The ot her fundanmental change to

t he HON averaging provisions is to allow owners and operators
to nmake changes to the initial averaging plan over tine and to
denonstrate that the required annual em ssions reductions have
been met in the quarterly reports. Because of the nature of
this industry, EPA agreed that flexibility with regard to
changi ng process operations was warranted.

As in the HON rule, for this proposed rule, em ssions
averaging is not allowed as a conpliance option for new
sources. The decision to |limt em ssions averaging to only
exi sting sources is based on the fact that new sources have
hi storically been held to stricter standards than existing
sources. It is nost cost effective to integrate state-of-the-
art controls into equi pment design and to install the
t echnol ogy during construction of new sources. By allow ng
en ssions averagi ng, existing sources have the flexibility to
achi eve conpliance at diverse points with varying degrees of
control already in place in the nost economcally and
technically reasonabl e fashion. This concern does not apply to
new sources which can be designed and constructed with
conpliance in mnd. Therefore, em ssions averaging is only
al | owed at existing sources.



5.0 BASELI NE EM SSI ONS

Basel i ne organi ¢ hazardous air pollutant (HAP) em ssions
for major sources in the pharmaceuticals production source
category as reported in the pharmaceuticals Section 114
information request for the 1992 reporting year are included
in Table 5-1. Also included in this table are the

uncontrol |l ed HAP em ssions for this source category. As shown

in the table, the total nationwi de esti mated HAP enm ssions is
34,100 Mg/ yr.
TABLE 5-1. SUMMARY OF UNCONTROLLED AND
BASELI NE EM SSI ON | NFORMATI ON
Aver age
Uncontroll ed Basel i ne em ssi on
Em ssi on em ssi ons, en ssi ons, reducti on
source type Mg/ yr Mg/ yr %
Process vents 28, 000 7,600 73
St or age tank 900 500 44
Equi pnent 3, 000 3, 000 b
| eaks
Wast ewat er NC2 23, 000 c
Tot al 34,100

negli gi bl e.

wast ewat er .

NC = not consi der ed.
b The nunber
processes ot her

of facilities instituting LDAR programs on

t han those subject to Subpart | was

The average emn ssions reduction was not cal cul ated for

5.1 DETAI LED BASELI NE EM SSI ONS | NFORMATI ON FROM EACH GENERI C
SOURCE TYPE



The follow ng paragraphs detail the basis for the
basel i ne HAP em ssions from each of the generic source types
(i.e., process vents, storage tanks, equi pnent |eaks, and
wastewater). Information is also provided on the magnitude of
the em ssions, the current average control |evel, and the HAP
emtted from sources affected by the proposed Standard.

5.1.1 Process Vents
Tabl e 5-2 presents a summary of major HAP emitted from

process vents. Included in this table is the magnitude of the
uncontrol |l ed and baseline em ssions and the em ssion reduction
across the entire industry for each HAP. As shown in Table 5-
2, methylene chloride, methanol, and toluene are the three HAP
emtted in the largest quantities from process manufacturing
operations in this source category. These three HAP' s
constitute nearly 76 percent of the HAP process vent em ssions
in the pharmaceutical s production source category.
5.1.2 Storage Tanks

Tabl e 5-3 presents a summary of major HAP's emtted from
storage tanks. The three HAP with the | argest uncontroll ed
em ssions in this industry include hydrochloric acid,
met hyl ene chl ori de, and nethanol. These three HAP nake up 90
percent of the uncontrolled HAP enm ssions from storage tanks.
As shown in Table 5-1, the uncontrolled and baseline HAP
em ssions from storage tanks is 900 and 500 My/yr,
respectively. These nunbers were obtained fromthe

pharmaceuticals Section 114 information request and
extrapol ated to account for facilities that did not report
em ssions specifically from storage tanks. Only 66 out of
101 mmj or sources reported storage tank HAP em ssi ons.
5.1.3 Equipnent Leaks

Equi pnent | eaks are essentially not controlled in this

i ndustry. The magnitude of the uncontrolled (and baseline
HAP) em ssions is 3,000 My/yr. The baseline HAP em ssions
were estimated using the SOCM average em ssion factors for
light liquid punps, liquid valves and flanges applied to a
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nodel component count. The nodel conmponent count was

devel oped fromdata submtted by industry in response to the
phar maceuticals Section 114 information request. The nodel
conponent count for a single process is conposed of 9 punps,
200 val ves, and 1,047 flanges. The nodel conmponent count was
extrapol ated to the
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TABLE 5- 2. PROCESS VENT EM SSI ONS/ REDUCTI ONS BY HAP
Uncontrolled Baseline emissions, Emission
HAP emissions, Ib/yr Iblyr reduction,%
Methylene chloride 40,489,013 7,128,769 82.39
Methanol 18,270,408 4,200,105 77.01
Toluene 10,559,263 936,502 91.13
Hydrochloric acid 7,306,362 312,489 95.72
Methyl isobutyl ketone 4,213,926 758,045 82.01
Dichloromethane 3,074,265 659,060 78.56
Hexane 2,498,277 332,341 86.70
Dimethylformamide 1,311,981 1,112,153 15.23
Chloroform 742,215 234,990 68.34
Acetonitrile 447 576 136,594 69.48
Methyl chloride 328,752 264,194 19.64
Triethylamine 310,235 42 976 86.15
Methyl ethyl ketone 277,140 139,567 49.64
Ethylene oxide 266,086 21,114 92.06
Carbon disulfide 255,442 18,105 91.97
Methyl chloroform 178,902 85,933 51.97
Chlorine 158,933 5,052 96.82
Trichloroethylene 150,300 150,300 0.00
TABLE 5- 3. STORAGE TANK EM SSI ONS/ REDUCTI ON BY HAP
Uncontrolled Basdine Emission reduction,
HAP emissions, Ib/yr emissions, Ib/yr %

Hydrochloric acid 995,651 46,163 95.17
Methylene chloride 785,792 496,917 37.00
Methanol 166,020 128,185 22.79
Toluene 42,597 35,216 17.33
Hexane 33,489 29,201 12.80




entire industry (i.e., all processes expected to be affected
by the proposed regulation) in order to estimate baseli ne HAP
em ssions. Further, the baseline em ssions were estimted
exenpting processes that contained nethylene chloride and
carbon tetrachl ori de because these HAP are covered by
Subpart | of the Hazardous Organi c NESHAP ( HON) .
5.1.4 Wastewater

Air em ssions fromwastewater are the | argest source of

HAP em ssions fromthe pharnmaceuticals production source
category. The data used in the estimation of HAP eni ssions
was col lected by the Ofice of Water (OW in 1991 as part of
the techni cal devel opment of their effluent guideline
standards for this industry. The OW questionnaire provided
detailed informati on from 244 pharmaceuti cal manufacturing
facilities. The data obtained from OWcontained a broad base
of information on the treatnment systenms in use by each
facility in the industry including the types of treatnent
conponents (e.g., equalization and neutralization basins,
clarifiers, aeration basins, etc.), the wastewater flow and
load into the treatnment system the bionass present in the
aeration basins, and the sizes, including avail able surface
area, of npbst managenent units.

Of the 244 facilities surveyed, 178 reported the
di scharge of HAP into wastewater. Of these 178 facilities, a
total of 83 facilities were analyzed in detail using the EPA-
WATER8 em ssion estimation nodel. The WATER8 nodel cal cul ates
air em ssions from wastewater systens by accounting for
several pollutant renmoval mechani sns, including surface
vol atilization, biodegradation, and adsorption onto solids
(i.e., sludge). Physical parameters of the treatnment units,
such as surface area, aeration and agitation mechani sns, and
bi omass | evel s are anong the paraneters nost sensitive to air
em ssions. The remaining 95 facilities did not report enough
i nformati on about their treatnent systemto facilitate a
nodel ing effort. However, the total HAP | oad to wastewater
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fromthese 95 facilities accounts for only 5 percent of the
total load fromall 178 facilities.

The baseline em ssions of HAP in Table 5-4 were assuned
to be equal to the HAP load in the wastewater as it entered
the treatnent systemfor facilities that had no controls other
than biotreatnment. This assunption was used to reflect HAP
recovery potential with steam stripping. Also, existing
bi otreat ment systens possibly are not operated to achieve the
| evel of HAP destruction indicated by nodeling of enhanced
bi otreat ment systens. The magnitude of baseline HAP em ssions
was estimated to be 23,000 Mg/yr. Table 5-4 contains a |ist
of the HAP's emitted to the air from wastewater.

TABLE 5-4. WASTEWATER EM SS| ONS

Compound Baseline emissions, Ib/yr
Methanol (methyl alcohol) 29,136,677
Methylene chloride 8,076,206
N,N-dimethylformamide 4,571,456
Toluene 3,632,402
n-Hexane 1,838,778
Acetonitrile 926,804
Xylenes 724,196
Formaldehyde 702,230
Triethylamine 600,080
é; ghll%l rci:ma())roethane (ethylene 482,499
Chloroform 402,025
Phenol 357,533
Acetophenone 353,492
Hydrazine 216,313
Chloromethane 194,604
Chloroacetic acid 57,790
Ethylene glycol 45,545
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TABLE 5-4. (continued)

Compound Basdline emissions, |blyr
Carbon disulfide 40,392
Diethylaniline 38,311
Aniline 36,400
Epichlorohydrin 33,493
4-Methyl-2-pentanone (MIBK) 13,900
2-Butanone (MEK) 12,868
Chlorobenzene 10,959
Vinyl acetate 9,029
Chloromethyl methyl ether 4,600
Benzene 1,700
Ethylene oxide 900
|odomethane (methy! iodide) 540
1,2-Dibromoethane 100




6.0 MACT FLOORS AND REGULATORY ALTERNATI VES

This chapter presents the approach used to determ ne MACT
floors and regulatory alternatives for the pharmaceuticals
producti on source category. The Clean Air Act requirenents
for the determ nation of MACT floors are discussed, as well as
t he general approach used to determ ne the MACT fl oors and
regul atory alternatives.

6.1 CLEAN Al R ACT REQUI REMENTS

The anmended Clean Air Act contains requirenments for the
devel opnent of regulatory alternatives for sources of HAP
em ssions. The statute requires the standards to reflect the
maxi mum degree of reduction in em ssions of HAP that is
achi evabl e for new or existing sources. This control level is
referred to as MACT. The anmended Clean Air Act al so provides
gui dance on determ ning the | east stringent |evel allowed for
a MACT standard; this level is terned the "MACT floor."

Consi deration of control levels nore stringent than the MACT
floor nmust reflect consideration of the cost of achieving the
em ssion reduction, any nonair quality, health, and

envi ronnental inmpacts, and energy requirenents.

For new sources, the standards for a source category or
subcategory "shall not be |less stringent than the eni ssion
control that is achieved in practice by the best controlled
simlar source, as determ ned by the Adm nistrator”

[ section 112(d)(3)]. Existing source standards shall be no
| ess stringent than the average enmi ssion limtation achieved
by the best perform ng 12 percent of the existing sources for
source categories and subcategories with 30 or nore sources or
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the average em ssion limtation achieved by the best
perform ng 5 sources for source categories or subcategories
with fewer than 30 sources [section 112(d)(3) of the Act].
These two mi nimum | evel s of control define the MACT floor for
new and exi sting sources.

Two interpretations have been eval uated by the EPA for
representing the MACT floor for existing sources. One
interpretation is that the MACT floor is represented by the
worst performng facility of the best 12 percent perform ng
sources. The second interpretation is that the MACT floor is
represented by the "average em ssion |imtation achi eved" by
the best perform ng sources, where the "average" is based on a
measure of central tendency, such as the arithnetic nean,
medi an, or node. This latter interpretation is referred to as
the "higher floor interpretation.” In a June 6, 1994 Federal
Regi ster notice (59 FR 29196), the EPA presented its
interpretation of the statutory | anguage concerning the MACT
floor for existing sources. Based on a review of the statute,
| egislative history, and public comments, the EPA believes
that the "higher floor interpretation” is a better reading of
the statutory | anguage. The determ nation of the MACT fl oor
for existing sources under the proposed rule foll owed the
“hi gher floor interpretation.”

6.2 DETERM NATI ON OF MACT FLOORS AND REGULATORY ALTERNATI VES

This section describes the general approach taken for
determ ning the MACT fl oor for existing and new sources and
specific details of the analyses for this source category.
6.2.1 General Approach

The EPA devel oped a general approach for evaluating the

MACT fl oor and determ ning regulatory alternatives that were
equi valent to or nore stringent than the MACT fl oor for
exi sting sources. This approach was applied to each type of
enm ssion point within each category.

The first step in the general approach for evaluating the
MACT fl oor and determ ning regulatory alternatives for
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exi sting sources was to identify the potential types of
em ssion points within the source category.

The next step in the general approach was to determ ne
which facilities were the best performng facilities. This
was done by exami ning the types of control and the |evel of
enm ssion reductions being achieved (e.g., percent reductions).
For storage vessels, the EPA exanm ned the | evel of control to
determ ne which facilities were best controlled. A subsequent
exam nati on of control anong individual tanks was then
conducted based on tank capacity and vapor pressure. For
process vents and wastewater, the EPA used percent em ssion
reduction as the primary indicator of the best controlled
facilities. For equipnment |eaks, the EPA used percent
reducti on based on the facility's actual LDAR programto
identify the best controlled facilities.

The next step was to determ ne regulatory alternatives
equi valent to or nore stringent than the MACT fl oor as
reflected in the existing |level of control for the "best
perform ng" facilities. Potential regulatory alternatives
wer e devel oped based on the HON and the Batch Processes ACT.
The HON was sel ected because (1) the characteristics of the
em ssions from storage vessels, equipnment |eaks, and
wast ewater are simlar or identical to those addressed by the
HON and (2) the levels of control required under the HON were
al ready determ ned through extensive anal yses to be reasonable
froma cost and inpact perspective.

The Batch Processes ACT was selected to identify
regul atory alternatives for batch process vents, which are not
addressed by the HON. The Batch Processes ACT covers VOC
em ssions and nost of the HAP em ssions identified for the
pharmaceutical facilities are also VOC. Unlike the HON, the
Batch Processes ACT is not a regulation and, therefore, does
not specify a level of control that rmust be nmet. Instead, the
Batch Processes ACT provides information on potential |evels
of control, and their costs. Based on the review of the Batch
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Processes ACT, the EPA selected a | evel of control equival ent
to 98 percent reduction for batch process vents that are cost
effective to control. This level of control was selected for
regul atory anal ysis purposes because it represents, for the
pur poses of the proposed rule, a level of control that is
achi evabl e for | arge process vent eni ssions, considering costs
and ot her inpacts.
6.2.2 Determ nation of Existing Source MACT floors and
Requl atory Alternatives

6.2.2.1 Process Vents. The MACT floor was initially
cal culated to be 93 percent, based on the facility-w de
control |evel achieved by the nedian facility in the top

12 percent of facilities in the source category. Table 6-1
contains the ranking of the MACT floor plants. The facility-
wi de control level is the overall control achieved at a site
as cal culated by sunm ng all the uncontrolled em ssions and
all the controlled em ssions fromthe nmultiple processes at
the site. As such, the facility-wide control level is a

wei ght ed average of all the process control levels. While the
facility-wi de control level is a useful parameter for

eval uating the level of control in the industry, it is
difficult to inplenment a standard on this basis in this

i ndustry because of the predom nant use of batch processes.
Facilities typically run nmultiple processes at any one tine,
and can cease and restart operations often. 1In addition, the
em ssion stream characteristics of batch em ssion sources are
not constant, so that control devices do not yield constant
control levels. The application of a facility-w de standard
woul d therefore require an enornous anount of effort to track
site-wi de uncontrolled and controll ed em ssions to ensure that
a single percent control |evel would be net over the entire

pl ant site on a yearly basis. Because of these inplenmentation
concerns, a decision was made to apply the standard on a per-
process basis. In other words, each individual process within
a facility would be required to nmeet sonme |evel of control.
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TABLE 6-1. PROCESS VENTS MACT FLOOR

Uncontrolled Controlled Percent
Ranking [ Plant No. Plant name HAP, Ib/yr HAP, Iblyr control
1 334 SmithKline Beecham, 90,459 911 99
Philadelphia, PA
2 129 Ethyl Corp., Orangeburg, SC 2,300,557 38,700 98.3
3 350 Syntex, Springfield, MO 715,337 14,307 98
135 Fisons Corp., Rochester, NJ 39,999 1,458 96.4
5 79 Bristol-Myers Squibb, 7,256,901 340,584 95.3
Syracuse, NY
6 279 Pfizer, Barcelonetta, PR 3,724,683 224,285 94.0
7 354 Takeda Chemicals, 468,510 38,844 91.7
Wilmington, NC
8 310 Sandoz, East Hanover, NJ 227,303 20,000 91.2
9 95 Ciba Geigy, Summitt, NJ 41,577.6 3,824 90.8
10 77 Bristol-Myers, Barcel onetta, 167,648.4 16,528 90.1
PR
11 8 Abbott Labs, Barcelonetta, PR 2,071,947 311,311 85.0
12 160 Hauser Chem Research, 487,000 78,400 83.9
Boulder, CO

Finalized January 22, 1996.

I n devel oping this option, the EPA found that a | arge
nunber of processes have very |ow em ssions. Many of these
smal | -em tting processes have controls with very | ow
efficiencies, thus the em ssion reductions are | ow and the
control techniques do not represent the control efficiencies
of standard air pollution control technology. The EPA has
estimted that approximately half of the processes at the
maj or facilities account for one percent of the eni ssions from
all processes. Over 60 percent of the processes are in
manuf acturi ng of product in non-dedicated, rmultipurpose
equi pment. Because of these results, the EPA decided to
undertake an analysis to conpute a floor on a process basis
that incorporated an em ssions cutoff (bel ow which no
addi ti onal control would be required) and that was at | east
equi valent to the facility-wide floor. 1In addition to
enabling the cal culation of an equivalent floor, the cutoff
woul d al so function in reducing the burden of effort
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associated with inplenenting the standard, because, for
processes falling below the cutoff, only one set of em ssions
woul d requi re docunentation, calculation, or neasurenent of
both uncontrolled and controll ed em ssions would be
unnecessary.

In calculating the cutoff, the project teamsorted the
processes at the twelve MACT floor facilities by magnitude of
em ssions and found a | ogical cutoff that represents the bulk
of the em ssions. Upon elimnating processes that fall under
2,000 I'b/yr, the remaining processes account for 98 percent of
the total em ssions from process vents at the MACT fl oor
facilities. A conmparison of the em ssion reduction achieved
by applying the MACT fl oor of 93 percent on a facility-w de
basis and 93 percent on a process basis with a 2,000 |b/yr
cutoff shows that control on a process basis results in nore
reducti on. Because the process basis format requires that al
processes be controlled by at | east 93 percent, the fornmat
achi eves greater reduction than a facility-w de format.

A regul atory alternative beyond the fl oor was al so
devel oped. The regulatory alternative beyond the floor
requires 98 percent control of em ssion points not neeting the
MACT fl oor |evel of control of 93 percent, but nmeeting certain
fl ow and HAP uncontrolled mass | oading criteria, while the
conbi nation of all other em ssion points within a process not
nmeeting the flow and mass |l oading criteria remain controlled
to an overall |evel of 93 percent. The criteria used for fl ow
and HAP | oad are based on a linear equation relating flow and
| oad. Em ssion points currently controlled to |evels of |ess
t han 93 percent and having actual flowates (in scfm |ess
than the flowate cal culated by multiplying uncontroll ed HAP
em ssions, in |Ib/yr, by 0.02 and subtracting 1,000 would neet
the criteria for required control of 98 percent. This
equati on was devel oped using a nethod that approxi mates
boundaries for cost effective control of em ssion stream
characteristics--in this case, flow and | oad. The cost
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effectiveness target used in this particular analysis is
$3,500/My. This value is based on decisions in previously
promul gated Part 63 rules where the cost effectiveness was
judged to be reasonable. The devel opment and docunentati on of
the equation is described in greater detail bel ow

The approach used to devel op the equation is identical to
t he approach described in the Batch Processes ACT, except that
no volatility ranges were considered. Instead, the properties
of methanol only were used to devel op cost-effectiveness
curves describing control by thermal incineration and
condensation. Because of constraints related to the upl oading
of this docunment on the TTN, these curves are not presented in
this docunent. However, they are available in the project
docket. As described in the Batch ACT, the curves formthe
basis for setting up control requirenments based on annual
em ssions and flow rate. By devel opi ng a nunber of curves for
different annual em ssion totals, values of flow rate were
obtai ned for an optinmum cost- effectiveness range, considered
to be $3,500/ My. These annual eni ssions, and corresponding
flow rates were used as data points for sinple regression
analysis to define a line that represents the limts of cost
effective control to 98 percent.

Techni cal reasons for going beyond the MACT floor for
| arge em ssion sources that are currently controlled to | ess
t han 93 percent (sources neeting the equation criteria) also
exi st. Because there are situations in this industry where
very | arge em ssion streans can dom nate overall em ssions
from processes and facilities, the control |evels associated
with these streans should be considered separately fromthe
controls allocated to the remai ning sources within the
processes. W thout separate consideration of these sources,
it is likely that the control of only these sources would
satisfy overall process control requirenments of 93 percent,
even though the sizes of these em ssion streans al one woul d
warrant the installation of control systens.
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The decision to not require 98 percent control of
en ssion sources neeting the equation that are already
controlled to the | evel of the MACT floor (93 percent) is
based on the rationale that the increnental 5 percent control
achieved in stepping up control from 93 percent to 98 percent
may be difficult for many facilities to achieve w thout
unr easonabl e expense. Because 98 percent control efficiency
in many cases cannot be achieved by retrofitting or nodifying
exi sting control systems, there is a possibility that owners
and operators that had made a good faith effort to control
their em ssion sources to high |levels (93 percent) woul d be
required to scrap existing controls and install conpletely new
control systens.

6.2.2.2 Storage Tanks. The MACT floor for storage tanks
was determ ned using the sane procedure that was used to
determne the floor for tanks in the HON. The storage tank
popul ati on was divided into three size ranges. The paraneter

used in the analysis to determ ne the storage tank floor was

t he vapor pressure of the |liquid being stored. Vapor pressure
is a mpjor factor that influences em ssions from storage tanks
and is comonly a prinme determ ning factor in whether or not a
tank is controll ed.

For each segnment of the tank popul ation (small, nedium
and large), the procedure used to define the floor was to rank
storage tanks at the twelve MACT floor facilities by vapor
pressure and determ ne the vapor pressure at which at | east
one half of the tanks (median) are controlled by the reference
control technology in the HON. Thus, this procedure was done
at 95 percent control; however, if no floor was found, the
procedure was repeated at a lower level. In no case was there
a floor at 95 percent. |In all cases there was a floor at
90 percent. For all size ranges the vapor pressure
representing the floor is 1.9 psia. This vapor pressure
covers nost of the commonly used sol vents, nethylene chloride,
hexane, and nethanol (see Table 5-3). There was no floor at a
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| ower vapor pressure (0.5 psia) which would cover the other
common sol vent, tol uene.

Therefore, the MACT was determ ned to be 90 percent for
tanks with capacities greater than or equal to 38 n?

(10,000 gallons), storing a material with a vapor pressure of
greater than or equal to 13.1 kPa (1.9 psia).

A regul atory alternative beyond the MACT fl oor was al so
devel oped. This alternative requires 95 percent control of
tanks storing material with a vapor pressure of greater than
or equal to 13.1 kPa for capacities greater than or equal to
75 n?

(20, 000 gal |l ons).

Fl oati ng roof technol ogy has been denobnstrated to achieve
95 percent control and is considerably | ess expensive than
ot her technol ogi es, even technol ogi es that achi eve control
| evel s of |l ess than 95 percent; therefore, it is the preferred
met hod of control for tanks with capacities of greater than
75 n? (20,000 gallons). Regulatory alternative No. 1 takes
advantage of this fact for tanks that can be equi pped with
floating roof technol ogy and nmerely requires the |evel of
control that has been denonstrated to be cost effective and
technically feasible to achieve.

I n devel oping the regulatory alternative for storage
t anks, EPA al so decided not to include in Regulatory
Alternative No. 1 tanks that are currently equi pped with
control devices achieving 90 percent, because the increnental
reducti ons achieved in noving above the floor from 90 percent
to 95 percent would not yield an option with reasonabl e cost
ef fecti veness.

6.2.2.3 Wastewater. The MACT floor for wastewater was

cal culated to be 54 percent control of HAP evaporative | osses
from wast ewater collection and treatnent systens based on
steam stripping technology. Table 6-2 presents a ranking of
MACT floor facilities for wastewater. This MACT floor |evel
of control represents the |evel of control achieved by the
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si xth-ranked facility in terns of overall control from
facilities treating wastewater using nethods other than

bi odegradation. Only eight facilities were actively
controlling em ssions fromwastewater. Therefore, the best
12 facilities included 4 facilities that were uncontroll ed.
This level of control represents the average control achieved
with steam stripping.
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TABLE 6- 2. WASTEWATER MACT FLOOR
Ib/yr
Total MAX of W7 or
Direct/ compound 32D (baseline) Uncontrolled
indirect HAP load load emissions emissions Control device Reduction, %
Direct 843,476 843,476 — 108,476 | Incineration a
Direct 35,856,830 41,383,080 200 b | Incineration >09
Direct 1,796,007 4,635,852 3,625 1,161,235 | Steam stripper, 99.7
evaporator,
incineration
Direct 431,500 2,815,700 39,191 344,993 | Incineration, 88.6
evaporator
Indirect 2,354,162 3,412,312 103,045 351,815 | Steam stripper 71
Indirect 4,465,451 5,018,351 317,190° 689,544 | Steam stripper 54
Indirect 866,832 1,290,310 84,176 133,287 | Steam stripper 37
Indirect 1,924,779 8,070,757 45,480 71,021 | Incineration 36

a Not enough data were available to identify the exact portion of wastewater that isincinerated, assumed 99%.

b No treatment system other than incineration isin place at the facility; therefore, no estimate of uncontrolled
emissions from collection and other treatment could be devel oped.

¢ Nodatain OW files or on PFD about this steam stripper; therefore, could not calculate accurate baseline
emissions. Used average of plantsimmediately above and below that also used steam strippers and OW files
contained data on these steam strippers.

Applicability is on a point of determ nation (POD) basis,
whi ch
identification and control
containing the nost significant amount of HAP.
i ndustry col |l ected wastewater data at the equi pment
(poi nt of generation) the data were not conplete enough to
perform analysis on the industry 308 data to cal cul ate the
alternatives. Instead, a
with rectification

is consistent with the HON.
of those wast ewat er

Thi s approach all ows
streans

Al t hough t he
l evel

nati onwi de i npacts of the control
model stream stripper and a steam stri pper
wer e designed for wastewater flow and characteristics
representative of the 308 data and designed to achieve a | eve
of control at |east as stringent as the MACT fl oor (54 percent
control). Based on these designs, HAP concentration cutoffs
were cal cul ated for reasonable cost-effective control.

No regul atory alternatives above the fl oor were devel oped
for wastewater because any nore stringent regulatory option
woul d exceed the limts of reasonable cost effectiveness.
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I n devel oping regul atory requirenents based on this MACT
floor, the EPA devel oped applicability requirements on
concentration and HAP | oad cutoffs to be applied at the POD
for wastewater streans. The HAP's contained in POD streans
nmeeting these criteria are required to be controlled to
varying |l evel s--90 percent for soluble HAP's, 99 percent for
partially soluble HAP's, and 95 percent for total organics.

Al t hough bi odegradati on was not considered in setting the MACT
fl oor because it is not a technol ogy available to al
facilities, nmost notably indirect dischargers (which nake up
the mpjority of facilities in this industry), it is a

technol ogy, either onsite for direct dischargers or offsite at
Publicly Owmed Treatnment Wrks (POTWs) for indirect

di schargers, that can be used to neet the proposed control
requi renents.

EPA established the load criteria of 1 Mdyr per POD, per
process, and per facility, on a mass format as opposed to a
volunetric flowate format (i.e., liter/mn) because of the
batch nature of the industry. The 1 My/yr levels are based on
t he HON wast ewat er exenption criteria, and correspond to
exenption criteria suggested by the industry.

6.2.2.4 Equipnent Leaks. The MACT fl oor for equipnment
| eaks was found to be negligible. The regulatory alternative
above the floor is the inplenentation of a Leak Detection and
Repair Program (LDAR), patterned after the requirenments of 40

CFR subpart H, but with some fundanental differences. The
LDAR program proposed in this regulation allows for quarterly
nmoni tori ng of punps, as opposed to nonthly nonitoring, and
begins at the phase |11 inplenentation nmark.

Additionally, the LDAR program does not cover receivers
and surge control vessels; this equipment will be covered
under the process vent planks. The EPA is al so considering
elimnating the QP in favor of nmore frequent nonitoring when
nom nal | eakage rates are exceeded.
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In developing this proposed LDAR program industry
suggested several changes to the Subpart H LDAR program
Several of these suggestions are described below. In response
to industry's suggestion of a de mnims nunber of conponents
(1,000), EPA believes that the current nodel process
cont ai ni ng approximtely 1,000 conmponents serves as an exanple
of a cost effective LDAR program Therefore, no dem nim s has
been provided. 1In response to industry's suggestion to
substitute visual/audible/factory detection for Method 21 in
sone cases, the EPA believes that this type of nonitoring nay
be too subjective for the cases provided.

The industry has al so suggested that no case-by-case
approval of "l eakless" equi pnment is necessary when docunent ed
i nformation exists. However, no such lists of |eakless
equi pnment have been submtted to the EPA in support of this
suggesti on.

6.2.3 New Source MACT Floors and Requlatory Alternatives

For new sources, the MACT floor shall be no |ess
stringent than the |evel of control achieved by the best
perform ng simlar source. The regulatory alternatives chosen
represent a high |evel of control for two of the four planks.
A new source MACT floor option is the sane as the existing
source flor for storage and equi pnment | eaks, but is nore
stringent for process vents and wastewater. For process
vents, the option requires 98 percent control of vents with
uncontrolled em ssions greater than 0.18 M/ yr (400 | b/yr).
This option is based on a | evel of control representative of
t hermal oxidation technology. The cutoff is part of the new
source MACT fl oor because it represents the small est
control |l ed process considered to be a sim lar source.

The new source MACT floor for wastewater is based on the

practices of a single direct discharger facility that
currently incinerates a significant percentage of wastewater
containing HAP's in a RCRA incinerator conbusting a m xture of
wastes. This facility is the best performer, primarily due to
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t he degree and extent to which it is controlling wastewater
streans containing soluble HAP conmpounds. According to 1990
data submtted to EPA's Ofice of Water, the facility
generates three wastewater streans containing HAP's. Two of
the streans contain Table 3 (soluble) HAP conmpounds at | ow
concentrations and are sent directly to either the facility
outfall or to "farm operations,” (i.e., land application).
Nei t her of these practices constitute air pollution control of
HAP's. The remmining stream contains a m xture of soluble
(Table 3) and partially soluble (Table 2) conpounds and is

i nci nerated. Exam nation of the concentration of these
conpounds indicates that the concentration of partially

sol ubl e conmpounds is 68,500 ppnmw and for sol ubl e conpounds it
is 112,862 ppmw. The total HAP concentration of the streamis
181, 359 ppmw. These data can be found in the SIDin a

menor andum dat ed August 23, 1996

Wth regard to control device efficiency, no data on the
efficiency of the incinerator were reported, and in
particul ar, no data are available on the control |evel of the
specific wastewater stream being evaluated. However, it is
reasonabl e to assune, because this is a RCRA incinerator, that
the control efficiency is at |east 99 percent, the sane |evel
achi evabl e by steam stripping for partially sol uble conpounds.
Data are not avail able for EPA to conclude that the
incinerator is achieving a greater efficiency on this stream
al one. Therefore, the floor for control device efficiency was
determ ned to be 99 percent.

The control device efficiency is only one of the factors
that needs to be considered in the floor. The other factor is
applicability cutoffs; i.e., which wastewater streans need to
be treated by the control device. Wth regard to cutoffs, EPA
exam ned the concentrations of the various conpound types that
are being incinerated at this facility. For soluble
conpounds, the concentration being incinerated is
112,862 ppmw. Thus, 112,862 ppmw (rounded to 110, 000 ppmn) i s
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the floor cutoff associated with the 99 percent control |evel
for these types of streans.

For partially soluble conmpounds, the concentration being
incinerated is 68,500 ppmwv. However, the control device
efficiency (99 percent) derived for the floor for new sources
is the sane as that being required for partially soluble
conpounds at existing facilities. The concentration cutoff at
existing facilities for these conpounds (based on the floor)
is 1,300 ppmw. By definition, the floor for new sources
cannot be less stringent than for existing sources.

Therefore, the floor concentration cutoff for partially
sol ubl e conmpounds at new sources is also 1,300 ppmw

The best performng facility is not controlling soluble
conpounds in wastewater streans with concentrations | ower than
112,862 ppmw. However, the existing source floor MACT
requires 90 percent control of these types of conmpounds in
streans greater than 5,200 ppmw. This cutoff also applies to
total HAP' s.

Therefore, in summry, the MACT floor for wastewater at
new sources includes:

1. Ninety-nine percent control of partially soluble
HAP's in streanms with concentrations of greater than
1,300 ppmw or 5,200 ppnw total HAP's, and 99 percent contro
of soluble HAP with concentrations of greater than
110, 000 ppmw; and

2. Ninety percent control of soluble HAP' s in streans
contai ning greater than or equal to 5,200 ppmw and | ess than
110, 000 ppnmw total HAP' s.

Upon exam nation, this regulatory alternative is nore
stringent than the existing source requirenent in that it
requires 99 percent control of very concentrated sol ubl e HAP-
containing water, rather than the 90 percent control
requi renment in the existing source standard.
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The EPA considered alternatives beyond the floor for new
sources and concluded there are none with reasonabl e costs.
Therefore, the floor was selected as MACT for new sources.

The MACT floor for new sources for leaks is the sanme as
for existing. No facility is operating above subpart H.

The MACT floor for new sources for tanks is set at the
sane |l evel as the Regulatory Alternative No. 1 for existing
tanks. 1t has been determined that no facility is controlling
t anks beyond Regul atory Alternative No. 1. For exanple, no
facility reduces em ssions fromtanks containing liquids with
vapor pressures |less than 1.9 psia by greater than 95 percent
in the facility.

6.3 CLEAN WATER ACT
6.3.1 Requlation of the Pharmaceutical Mnufacturing Industry

Under the Clean Water Act
6.3.1.1 Summary of Prior Regulations. The Clean Water
Act (CWA) and a recent settlenent agreenent (see 59 FR 25869)
require the EPA to develop effluent limtations guidelines and

standards regul ations for certain industrial categories. The
Phar maceuti cal Manufacturing Industry is one of the categories
required to be regulated by this settlenent agreenent. The
EPA' s nost recent regul atory proposal for the pharnmaceuti cal

i ndustry was on May 2, 1995 (60 FR 21592). A sumary

di scussion of this nost recent proposal along with the
previously pronul gated effluent limtations guidelines and

st andards regul ati ons i ssued by the EPA for the pharnaceuti cal
i ndustry foll ows.

The EPA promul gated interimfinal BPT (Best Practicable
Control Technol ogy) regul ations for five subcategories of the
phar maceuti cal manufacturing point source category on
Novenmber 17, 1976 (41 FR 50676). The subcategories identified
in this rulemaking were: A (Fernmentation), B (Natural
Extraction), C (Chem cal Synthesis), D (M xing, Conpoundi ng
and Fornul ating), and E (Pharnaceutical Research). These
regul ati ons set nonthly limtations for BOD; (5-day
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Bi ochem cal Oxygen Demand) and COD (Chem cal Oxygen Denmand)
based on percent rempvals for all subcategories. No daily
maxi mum | i m tati ons were established for these pollutants. 1In
addition, nonthly limtations on TSS (total suspended soli ds)
were set for subcategories B, D, and E and the pH was set
within the range of 6.0 and 9.0 standard units for al
subcategories. In the October 27, 1983 regul ation
(49 FR 49808), the EPA added BPT, BAT (Best Avail able
Technol ogy Econom cal |y Achi evabl e), NSPS (New Source
Performance Standards), PSES (Pretreatnent Standards for
Exi sting Sources) and PSNS (Pretreatnent Standards for New
Sources) regul ations for cyanide, provided nonthly TSS BPT
limtations for subcategories A and C and established BPT
m ni mum BOD; and COD |limtations for subcategories B, D, and
E. The EPA also indicated that subcategory E woul d not be
regul at ed beyond BPT. On July 9, 1986 at 51 FR 24974, the EPA
set BCT (Best Conventional Pollutant Control Technol ogy)
limtations equal to existing BPT |[imtations for BOD; and
TSS. No |limtations or standards for organic pollutants were
pr ormul gat ed.

6.3.1.2 Summary of May 2, 1995 Proposal. The EPA
proposed BAT and NSPS regul ations for 54 volatile and
sem vol atile organic pollutants of which 20 are HAP's. The
Agency al so proposed PSES and PSNS for 45 volatile organic
pol lutants of which 19 are HAP's. [Air em ssions of HAP' s by
maj or sources will be controlled by this MACT rul e provided
that the wastewater streans containing the HAP's neet
concentration criteria for soluble and partially soluble HAP' s
in today's proposal.]

6.3.1.2.1 Hazardous air pollutants regulated. The

proposed BAT end-of-pipe limtations would control the

di scharge of 20 HAP's at both A and C and B and D

manuf acturing facilities. The technology basis for the BAT
limtations for A and C subcategory facilities was in-plant
steam stripping foll owed by advanced bi ol ogi cal treatnent
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whil e the technol ogy basis of the BAT Iimtations for B and D
facilities was advanced biological treatnment. Since these
proposed limtations are set at the end-of-pipe, they would
not prevent air em ssions of these pollutants prior to
di schar ge.

Al so proposed in the May 2, 1995 notice (see coproposal
A), were PSES for 8 HAP's set in-plant at a point roughly
equi val ent to the MACT standards point of determ nation while
PSES for 11 other HAP's were proposed at the end-of - pipe
di scharge point. The technol ogy basis for the HAP and non- HAP
pol lutants ali ke was steam stripping. Under coproposal B,
only in-plant PSES for the eight HAP's woul d be established.
The Agency decided to establish an in-plant nonitoring point
for 12 highly volatile pollutants (including the 8 HAP' s)
because measuring conpliance at the end-of-pipe nonitoring
poi nt was not considered practical for these pollutants due to
the high potential for air stripping associated with them and
comm ngling with other process wastewater not containing any
of the 12 pollutants. As is the case with the BAT end- of - pi pe
limtations, the end-of-pipe proposed PSES woul d not prevent
air em ssions of HAP's at facilities prior to the discharge
point to the nunicipal sewer systens.

6.3.1.2.2 Nonhazardous air pollutants regulated. The
proposed BAT end-of-pipe limtations would also control the

di scharge of 34 non-HAP volatile organic pollutants at A and C
and B and D manufacturing facilities. Under coproposal A,
PSES for 4 volatile non-HAP's woul d be set in-plant while PSES
for 22 other non-HAP volatile organic pollutants would be set
at the end-of-pipe discharge point. Em ssions of non-HAP
vol atile organic pollutants may be incidentally controlled if
they are present in wastewater streans that require contro
under the MACT regul ati ons bei ng proposed today.

6.3.1.3 Potential Interaction of Final MACT Standards
and Final Effluent Limtations Guidelines and Standards.
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6.3.1.3.1 Summary of public coment concerning an
integrated air-water rule. Sone commenters said that the EPA
shoul d defer regulation of volatile organic pollutants until
after the EPA proposes MACT standards for the pharmaceuti cal
i ndustry. These comenters al so added that after
i mpl ementation of the MACT standards, the EPA can reassess the
need for an effluent guideline for the industry and propose
regul ations at that time, if necessary. O her commenters
mai nt ai ned that regulating air em ssions from wastewater is
m splaced in |light of the Agency's Commpbn Sense Initiative and
that the MACT Rule will likely provide a flexible, cost-
effective approach for addressing air em ssions while the in-

plant limtations proposed in the May 2, 1995 proposal of
ef fl uent gui delines and standards are very prescriptive.
Still other commenters maintained that the EPA in attenpting
to control em ssions of HAP's has circunvented the
requirenments of the Clean Air Act by establishing technol ogy-
based requirenents for HAP's. Finally, another group of
comment ers suggest that any aspects of the final guidelines
and standards incorporate the CAA MACT approach with no
nodi fi cati ons.

6.3.1.3.2 Potential integrated approach for direct
di schargers. As noted earlier, the EPA proposed end-of - pi pe
BAT limtations for HAP and non-HAP pol |l utants based on steam
stripping and advanced bi ol ogi cal treatment for subcategories

A and C and advanced bi ol ogi cal treatnent for subcategories B
and D. The MACT standards being proposed today will control
HAP emi ssions (if pronul gated) at major source pharmaceuti cal
plants with steam stripping as the reference control

technol ogy. The EPA is considering revising the BAT
limtations for subcategories A and C based on only advanced
bi ol ogi cal treatment performance data. This would in effect
shift control of HAP air em ssions and wastewater poll utant

di scharges of the HAP's to the MACT standards. Wth regard to
control of non-HAP's at nmjor sources, the Agency believes
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that the significant reductions in HAP em ssions required by
t he proposed MACT standards will also result in incidental
reductions in non-HAP air em ssions because many non-HAP's are
found in the same wastewater streanms as the HAP's, and thus
will be steam stripped along with the HAP's. \While control of
air em ssions of HAP and non-HAP VOC s will be addressed to
sone extent under the CAA, additional control of water
di scharges of the VOC s from direct dischargers needs to be
addressed under the Clean Water Act using as a basis the BAT
l[imtations and NSPS proposed on May 2, 1995.

6.3.1.3.3 Potential integrated approaches for indirect

di schargers. The MACT standards bei ng proposed today woul d

apply to select streans at 60, out of a possible 259,
pharmaceuti cal indirect dischargers deened to be mmj or sources
of air em ssions. Only those streans which neet the flow and
concentration cutoffs established for HAP's would require
control. Assum ng that the EPA' s pass-through anal ysis does
not change and coproposal A is chosen, the EPA estinmates that
today's proposed MACT rule would reduce the load of VOC s to
POTW s from pharnmaceuti cal manufacturing plants by

approxi mately 48 percent. Part or all of the remainder of the
pol l utant | oadings to POTWs nmay need to be controll ed by

addi tional pretreatnent requirenments. The Agency is
considering three options for setting pretreatnent standards
(PSES and PSNS) to address HAP and non- HAP wast ewat er
pol | ut ant di scharges not controlled by today's proposed MACT
st andar d.

Option 1. Under this option (which has been suggested by
commenters), conpliance with today's MACT standards would
constitute conpliance with final PSES and PSNS for al
manuf act uri ng subcategories. However, since conpliance with
t he MACT regulation requires only one denonstration by the
facility, the EPA is considering some form of regular
nmonitoring to verify conpliance with wastewater discharge
standards. Facilities could either nmonitor for individual
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HAP's or non-HAP's on a regul ar basis or for some indicator
pol | ut ant paranmeter whose regul atory conpliance |evel would be
established at the sane time that MACT rul e conpliance
denonstration is performed. This option would result in
control of about 48 percent of the VOC pollutant |load that is
currently being discharged to POTWs by pharmaceuti cal
facilities.

Option 2. In addition to the MACT regul ati ons on
sel ected streans at 60 indirect dischargers, the EPA would
establish pretreatnent standards for the streans and
pol lutants not controlled by the MACT regul ations. The |evel
of control dictated by these additional standards woul d be the
sane | evel as that of the MACT standards (90 percent reduction
for soluble organics and 99 percent for partially soluble
organics). The pretreatnent standards could either be in the
form of percent reduction requirenents for individual
pol lutants or single nunber standards resulting fromthe
application of the MACT percent reduction requirenments. The
EPA estimates that this option would reduce the discharge of
pol lutants to POTWs by an additional 46 percent over
Option 1.

Option 3. Option 3 would involve pronul gating the
coproposal A pretreatnent standards for all mmjor sources at
t he end-of - pi pe regulatory point. These pretreatnment
standards woul d apply to all streans at facilities designated
as maj or sources regardl ess of whether the streams were within
the concentration cutoffs for HAP's and woul d be established
for all pollutants which pass-through. The |evel of control
di ctated by these standards woul d be the coproposal A |evel
with the exception that standards for 12 pollutants which were
established in-plant will now be set at the end-of-pipe and
adj usted downward to account for dilution due to m xing with
ot her waste streanms. O her changes in paranmeters or
limtations may result fromthe evaluation of comments and
recei pt of additional performance data. Using the proposed
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l[imtations, the EPA estimtes that this option would reduce
the discharge of pollutants to POTWs by an additi onal
29 percent over Option 1
6.3.2 Possible Revision of the Methodol ogy for Evaluation of
Pass- Through of Pollutants
The EPA is considering revising its pass-through anal ysis

for water sol uble, biodegradable pollutants such as nethanol,
acetone, isopropanol and ethanol based on approaches suggested
by commenters on the May 2, 1995 pharmaceutical proposal as
wel | as the approaches used in the Pesticide Chem cals

Manuf acturing and Organic Chem cals, Plastics, and Synthetic
Fi bers (OCPSF) rul emakings. 1In general, pollutants are

consi dered to pass-through POTWs if the average percent
renmoval achieved by well operated POTWs is |ess than that

achi eved by the BAT nodel treatnment systens. The EPA is

consi dering specifically the nethodol ogy nodifications

enpl oyed in the evaluation for phenol, a biodegradabl e water
sol ubl e pollutant as discussed in the Pesticides and OCPSF

rul emaki ngs (see 59 FR 50638, 50664-65, Septenber 28, 1993 and
58 FR 36872, 36885-86, July 9,1993.) Anmong the nodifications
suggested by the comenters were: (1) using only data from
acclimated POTW systens to determ ne POTWrenoval ; (2) finding
no pass-through for pollutants if the differential between the
nodel BAT percent renoval and the POTW percent renoval for a
pollutant is less than 5 percent and; (3) utilizing a higher
Henry's Law Constant cutoff when pass through is determ ned by
the volatile override approach (pollutants which have a higher
Henry's Law Constant value than the cutoff are presunmed to
pass-through using this nethodol ogy). The Agency is
reevaluating its proposed pass-through anal ysis because of the
comments received concerning it and to be nore consistent with
t oday' s proposed MACT standards for sol uble organic HAP' s

whi ch all ows the biodegradation achieved by POTWs to be
included in the conpliance denonstration for these pollutants.
Today' s MACT standards require a denonstration of at |east a
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90 percent reduction in air em ssions from wastewater of water
sol ubl e bi odegradable HAP's. As a result, a finding of pass-
t hrough may result in duplicative and somewhat i nconsi stent
control (by water and air regul ations) for some pollutants.
The EPA solicits comments on possible revisions to its pass-

t hr ough net hodol ogy as applied to water sol uble, biodegradable
pol | ut ants.
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7.0 SUMVARY OF ENVI RONMENTAL, ENERGY, COST, AND ECONOM C
| MPACTS

This section presents air, secondary (air and nonair),
energy, cost, and econom c inpacts resulting fromthe control
of organic HAP em ssions under the proposed standards.

7.1 PRI MARY Al R | MPACTS

The proposed standards for the four generic source types
(i.e., process vents, storage tanks, equi pnent |eaks, and
wast ewater) are expected to reduce organic HAP em ssions from
all existing sources by 22,000 negagrans per year (My/yr) from
a baseline |l evel of 34,100. This corresponds to an overal
reducti on of 65 percent for organic HAP's from exi sting
sources. Individually, the control options selected for each
of the four generic source types reduce air em ssions by 6,000
Mg/ yr for process vents, 300 My/yr for storage tanks, 2,000
Mg/ yr for equipnment |eaks, and 13,100 Mg/ yr for wastewater.
These reductions equate to 83 percent, 65 percent, 67 percent,
and 57 percent for process vents, storage tanks, equi pnment
| eaks, and wastewater, respectively. Table 7-1 contains the
air inpacts for each of these generic source types.

Addi tionally, Table 7-2 contains the anticipated annuali zed
costs for new sources that will be subject to the proposed
regul ati on over the next 5 years. These costs were derived
fromthe average cost per facility for existing sources

subj ect to the proposed regulation with consideration of any
addi ti onal new source requirenents.



TABLE 7-1. SUMVARY OF Al R | MPACTS FOR EXI STI NG SOURCES
(I NCLUDI NG COST AND ECONOM CS | MPACTS)

ER from ER from
Uncontrolled, | Basdine, Annual baseline, baseline, Inc. C/E,

MACT Plank Maglyr Mglyr TCI,$ | costs, $lyr | Maglyr % C/E,$Mg | $/Mg
Process vents

Reg. Alt. No. 1 28,000 7,600 | 94x10° 46 x 10° 6,000 83 7,500 1,000%

(MACT floor +

98% cutoff)
Storage tanks

MACT 900 500 | 4x10° | 1.5x10° 300 65 5,000

floor/Reg. Alt.

No. 1
Wastewater

MACT floor NC 23,000 | 41x10° | 13x10° 13,100 57 1,000
Equipment leaks

Reg. Alt. 3,000 3,000 | 0.3x 10° 2x 10° 2,000 67 1,000

Total for all 34,100 | 138x10° | 62x 10° 21,900 65 2,900

options

NC = Not considered.
a Thisistheincremental cost effectiveness between the MACT floor regulatory alternative and regulatory
aternative 1 included here.

TABLE 7-2. ANNUAL COSTS FOR NEW SOURCES

MACT Plank? Annual Costs, $/yr
Process Vents 7.9x 10°
Storage 0.2 x 10°
Wastewater 3x10°
Equipment Leaks 0.2 x 10°

a The costs are based on average costs per facility at expected rate of
growth (12 new facilities over a5 year period).

7.2 SECONDARY ENVI RONMENTAL | MPACTS

The proposed standards are not expected to generate
significant increases in secondary environnmental concerns
(i.e., carbon nonoxide (CO, nitrogen oxides (NQ), solid
waste, or water). However, these areas have been addressed
and are included in the follow ng paragraphs. This section
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arranged in the follow ng subsections: (1) secondary nonair
environnental (i.e., water and solid waste); and (2) secondary
air environnmental inpacts (CO and NQ).

7.2.1 Secondary Nonair |npacts

The proposed standards are not expected to contain
adverse water inpacts. Note that this control nethod was not
anal yzed in the estimtion of national inpacts for any of the
four generic source types.

The proposed standards are expected to increase the
generation of solid waste at new facilities that generate rich
sol ubl e-contai ning HAP streanms that require 99 percent HAP
renoval .

7.2.2 Secondary Air lnpacts

Secondary air inmpacts associated with the proposed
standards i nclude an increase in CO and NQ, eni ssions to the
at nosphere. Control of all of the generic source types,
except equi pnent | eaks, are expected to contribute to the
increase in both CO and NQ, enmi ssions. These inpacts are al so
contained is Table 7-3.

TABLE 7-3. SECONDARY ENVI RONMENTAL | MPACTS

Increase in solid Increasein CO Increase in NO,

Emission source type waste, Mglyr? emissions, Mglyr emissions, Mglyr

Equipment leaks 0 0 0

Process vents 0 288 155

Storage tanks 0 5 15
Wastewater® 2,009

1 64 106

2 44 72

a Increasein solid waste generated is only projected for new sources of wastewater with a
concentration of >110,000 ppmw of soluble compounds in the wastewater. An annual growth rate of
2.4 percent was used.

b Options 1 and 2 for wastewater are given to show the difference in the secondary environmental
impacts for the industry if: (1) soluble POD streams are steamstripped, and (2) soluble POD streams
are not steamstripped and are sent to biotreatment.
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Car bon nonoxi de and NQ, are produced as byproducts of
conmbustion fromthe add-on control devices analyzed in the
proposed standard's national inmpacts and fromthe generation
of electricity. The increase in CO and NQ, enm ssions were due
to coal conbustion for the production of electricity used for
the refrigerated condensers in storage tanks and process
vents, the punps used in the steanstripper designs for
wast ewat er, natural gas and HAP conbustion used for the
thermal incinerators in process vents, and natural gas
conmbustion used in the boilers that supply steamto the
St eanstri ppers.

The amount of CO and NO, expected to be produced as a
result of coal conbustion was based on em ssion factors
contained in AP-42. These factors are 5 pounds CO per ton
coal (Ib COton coal) and 14 Ib NQ/ton coal. For CO and NQ
em ssions resulting from conmbustion of natural gas in thermal
incinerators and on-site boilers used to generate the steam
for steanstrippers, an outlet concentration of CO and NO, was
assumed. These concentrations were 200 and 50 parts
per million for CO and NQ,, respectively. As shown in
Tabl e 7-3 the generic source type that produces the | argest
increase in both CO and NO, em ssions is process vents (288 My
COyr, 155 Mg NQ/yr). Storage tank add-on control devices
are expected to increase CO and NQ, em ssions by 5 and
15 My/yr for CO and NQ,, respectively. The wastewater options
are expected to increase CO enissions by 64 Mgy COyr and 44 My
COyr for options 1 and 2, and increase NQ, em ssions by 106
My NQ/yr and 72 Mg NQ/yr for options 1 and 2, respectively.
Details of the calculations used to estimte CO and NQ,
enm ssions are included in the Sanmple Cal cul ati ons at the end
of this chapter.

7.3 ENERGY | MPACTS

Energy inpacts include the increased raw fuel (natural
gas) usage and electricity consunption to operate control
devi ces required by the proposed standards. Table 7-4
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contains the energy inpacts associated with these standards.
The foll ow ng paragraphs describe the increase in energy that
will be required to inplenment the proposed standards and how
these estimates were derived. The calculations used to
estimte the energy inpacts (i.e., electricity, natural gas,
and steanm) are included in the Sanple Cal cul ations at the end
of this chapter

TABLE 7-4. NATI ONAL ENERGY | MPACTS
Increase in electricity | Increasein natural gas Increase in steam
consumption, consumption, consumption,
Emission source type 10° Kw-hr/yr 10° Btulyr 10° Btulyr

Equipment leaks 0 0 0

Process vents 20 2,096 0

Storage tanks 7 0 0
Wastewater?

1 0.39 0 494

2 0.34 0 335

a Options 1 and 2 for wastewater are given to show the difference in the energy impacts for the industry
if: (1) soluble POD streams are steamstripped, and (2) soluble POD streams are not steamstripped
and are sent to biotreatment.

7.3.1 Electricity
I ncreases in electricity are caused by operating
treat ment devices for process vents, storage tanks, and

wast ewater. The electricity required by these devices was

estimated in Kilowatt-hours per year (Kwhr/yr). These
estimates are strictly the energy provided to the facility by
the | ocal power supplier. Process vents are expected to

require the nost additional electricity (20 mllion Kw-hr/yr)

foll owed by storage tanks (7 mllion Kwhr/yr) and wastewat er
(0.4 mllion Kw-hr/yr).
7.3.2 Natural Gas

The increased natural gas usage will be required by the

thermal incinerator for process vents and by the boiler

supplying steamto the steanmstripper. The natural gas needed
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to operate the thermal incinerators was calculated to be 2,096
billion Btu/yr. For wastewater, the natural gas needed to
generate the anmount of steamrequired by the proposed
standards was cal cul ated by estimating the energy, in BTU, of
the total amount of steamrequired, and dividing by an assuned
boil er efficiency of 80 percent. Two options were estinmated
for wastewater as discussed earlier, and the increased natural
gas for these two options are 494 billion Btu/yr for option 1
and 335 billion Btu/yr for option 2.
7.4 COST AND ECONOM C | MPACTS

The cost and econom c inpacts for the proposed standards
are included in Table 7-1. As shown in this table, the total
capital cost to the industry is expected to be approxi mtely

$138 million. The capital cost for each of the individual
options was estimated to be $94 mllion, $4 mllion,
$40 mllion, and $300, 000 for process vents, storage tanks,

wast ewat er, and equi pnent | eaks. The annual cost for the

i npl ementation of all the regulatory alternatives sel ected was
estimated to be $62 mllion. This anount can be broken up
into the four generic source types with their individual

annual costs being $46 mllion for process vents, $1.5 mllion
for storage tanks, $13 mllion for wastewater, and $2 mllion
for equi pnent | eaks.
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Sampl e Cal cul ati ons

| . Secondary Environnental |npacts

Solid Waste

Exi sting sources with wastewater containing =110, 000 ppmw
is generated at a rate of 67,329 gpd.

Total quantity of wastewater from existing sources is
generated at a rate of 83, 206, 761 gpd.

So,
The fraction of daily wastewater containing soluble HAPs
at a concentration greater than 110,000 ppnmw i s:
67,329
B3,206,761

=8.09 x 10”14

Now, the total average anmount of wastewater per facility
over the year (273,607,605 gallons) was nultiplied by the
fraction of daily wastewater containing =110, 000 ppnw of
soluble HAPs in order to estinate the yearly quantity of
wast ewater with =110, 000 ppmw sol ubl e HAPs.

- 8§.331b ton
B8.09 x 10" Y (273, 607,650 gal/yr
( ) (273,607, 650 gal/y >[ 3. ](2,mb]

= 921.9 TPY per facility
Now, at $140/ton disposal cost (from OW

921.9 ton, $140

= 129,080 per facility
yr ton

CO, NQ,
Coal conbustion em ssion factors from AP-42

14 | b NQ/ton coal
51b COton coal

Nat ural gas conbustion incinerator outlet concentrations

200 ppm CO
50 ppm NQ



For process vents,

Electricity supplied to all facilities was estimted to be
20 x 10% Kw-hr/yr

So,

2Dx1o‘m-h.r|3,412 m:uI 1b coal | ton | 51b CO Io.qsq I:ql 1 | Mg
ye Kw- hr ' 14,000 Bru' 2,000 1b' ton coal 1b 0.35' 1,000 kg
=16 My CO yr

Substituting 14 I b NO/ton coal = 44 My NQ/yr

Finally, CO and NOQ, emtted fromthe conbustion of natural
gas used by incinerators and boilers operated in the national
i npacts anal ysis nust be added.

First, the stoichiometric equation for combusti on was
identified:

CH, + 20, - CO, + 2H,0
wher e,

Basis: 100 | bnrol e CH,

Theoretical O requirenment = 200 | bmole G

Theoretical air = 4.76 x 200 | bnole O, = 952 I bmole air
Excess air: assune 100% of theoretical air

Assune inlet gas flow = outlet gas flow

So,

. Total air = theoretical + excess = 2 x 952 = 1,904 | brmol e
air
Total gas flow = 100 + 1,904 = 2,000 | bnol e gas

200 lbmole CO 0.4 lbmole CO

CO: 2,000 1lbmnle gas =
L gas I 1,000,000 lbmole gas 100 lbmole (::E4

50 lbmole }IO't 0.1 1lbmole No*
1,000,000 1bmole gas - 100 lomole CI-I‘

NO_: 2,000 lbmole gas |
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Now,

42 % 10° Beu, sct nat. gas

| 1b mole nat. gas
Yr 1,000 Btu

392 set nat. gas

= 107,143 | b nole nat. gas/yr

107,143 lbmole CH, = .4 lbmole CO , 28 1b CO

co:
yr 100 1bmole (:E1 I 1bmole CO

= 12,000 lb CO/yr/unic

107,143 lbmole t:E1 0.1 lbmole NO 45 1b NO
X X = 453 1b Hol/yr/un.tt
e 100 lbwnle l::ﬂ:1 1bnole “0,.

NO :
[ 4

Addi ng the CO and NQ, em ssions fromboth electricity and
nat ural gas conmbustion equations and multiplying by the nunber
of inmpacted units yields an estimte of approximtely 288 My
COyr and 155 Mgy NQ/yr. Simlarly, using the sanme
cal cul ati on met hodol ogy for storage tanks and wastewater the
ampunt of CO and NQ, emtted from storage was estimted to be
5 Mg COyr and 15 Mg NQ/yr. For wastewater, the amount of CO
and NQ, estimated for options 1 and 2 was 64 My CO yr and
106 Mg NQ/yr, and 44 Mg COyr and 72 Mg NQ/yr, respectively.

1. Energy | npacts

Energy increase associated with the proposed regul ati on
was split into electricity, natural gas, and steam

A. El ectricity

Electricity increase was estimted as follows for process
vents: the total electricity requirement for the
refrigeration systens at the plant was estimated for two
vents.

10° Btu/yr/unit

93 percent unit X
X 10°% Btu/yr/unit

3
98 percent unit 9

- 1.

- 1.
These were nmultiplied by the appropriate number of each

units (24, 93 percent unit and 20, 98 percent unit) to get a

total electricity requirenent, and this quantity was converted
to Kwhr/yr.

[(1.3 x 10° x 24) + (1.9 x 10° x 20)]/3,412 = 20 x 10% Kw-hr/yr

The sanme net hodol ogy was used for storage tanks and
wast ewat er .
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B. Nat ur al Gas

Nat ural gas increase was estimted for process vents as
fol |l ows:

The natural gas required for all the thermal incinerators
used in the regulatory alternatives was estimated to be (in
Btu/yr)

42 x 10% Btu/yr/unit x 50 units = 2,096 x 10° Btu/yr

C. St eam

St eam consunpti on was estimted for the wastewater
regul atory alternative as foll ows:

The total wastewater feed for both soluble and partially
sol ubl e POD streanms was found.

Sol ubl e POD streans - 64, 765, 366 gal /yr
Partially soluble POD streans - 545, 125, 266 gal /yr

Now, nultiplying these amounts by the correct steamto
feed ratio (s/f) (0.2 for soluble, 0.05 for partially
sol uble), a boiler efficiency of 80 percent, and the heat
content of steam (1,180 Btu/lb) equates to the Btu/yr needed
to produce the needed amount of steam



8.0 SELECTI ON OF THE STANDARDS

The purpose of this chapter is to provide the rationale
for the selection of the standards for the pharnmaceuticals
producti on source category. In order to provide background
for the subsequent discussions, the first section of this
chapter is a summary of the proposed rule. This is followed
by a discussion of the rationale for the selection of the
| evel and format of the standards and the conpliance,
reporting, and recordkeeping provisions.

8.1 SUMMARY OF THE PROPOSED STANDARDS

This section provides a sunmary of the proposed
standards. The full regulatory text is available in Docket No.
A-96-03, directly fromthe EPA, or fromthe Technol ogy
Transfer Network (TTN) on the EPA's electronic bulletin
boards. More information on how to obtain a copy of the
proposed standards are provided in the preanble.

The affected source is the facility-w de collection of
phar maceuti cal manufacturing operations, including
phar maceuti cal manufacturing process units (PMPU s) and
associ ated storage tanks, wastewater and associ ated treat nent
resi dual s, equi pnment conponents (punp, conpressors, agitators,
pressure relief devices, sanpling connection systens, open-end
val ves or lines, valves, connectors, and instrunmentation
systens), and heat exchange systens. A PMPU is defined as the
processi ng equi pnment assenbled to process materials and
manuf acture a pharmaceutical product. The definition of a
pharmaceuti cal product is as follows:



1. Any material described by the Standard Industri al
Cl assification (SIC) Code 283;

2. Any other fernmentation, biological or natural
extraction, and chem cal synthesis products regulated by the
Food and Drug Adm nistration, including conponents (excluding
exci pi ents) of pharmaceutical formulations, or internediates
used in the production of a pharmaceutical product.

The proposed standards regulate HAP em ssions from
phar maceuti cal production processes that are | ocated at major
sour ces.

Exi sting affected sources are those facilities
manuf acturing a pharmaceuti cal product as defined above as of
t he proposal date of this standard. Such existing affected
sources will be required to conply with the standards 3 years
after the date of pronulgation. New affected sources
constructed or reconstructed after the effective date of this
standard (pronul gation date) will be required to conply with
t he new source standards upon startup. New affected sources
constructed or reconstructed after proposal but prior to
promul gation are not required to conply with the new source
standards until 3 years after the date of pronul gation
pr ovi ded:

1. The pronulgated standard is nore stringent than the
proposed standard, and

2. The owner or operator conplies with the standard as
proposed during the 3-year period follow ng the pronul gation
dat e.

Only dedi cated pharnmaceuti cal manufacturing process units
that are added after the proposal date to an existing facility
that is a major source, as defined in Section 112(a) of the
Act, will be subject to the new source standards only if they
nmeet the definition of construction in 8 63.2 of subpart A of
40 CFR 63 and if the addition(s) has the potential to emt
10 tons per year or nmore of any HAP or 25 tons per year or
nore of any conbi nati on of HAP.
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8.1.1 Relationship to Oher Rules
The proposed standard requires that equi pnent |eak

em ssion sources be regul ated according to the procedures
described in 40 CFR 63 subpart H, with sone slight
nodi fi cations. The requirenments proposed in this rule do not
af fect components regul ated under subpart | of 40 CFR 63.
8.1.2 Pollutants to be Requl ated

Em ssions from pharmaceuticals production occur fromthe

follow ng em ssion points: storage tanks, process vents,
equi pnment | eaks, and wastewater. The proposed standards
consider all of these em ssion points.
8.1.3 Proposed Standards

8.1.3.1 Standards. Table 8-1 sunmarizes the standards
for new and existing pharnmaceutical affected sources.
Figures 8-1 through 8-4 present |ogic diagrans of
applicability and requirenents for the standards. For process

vents, each individual pharmaceutical process that generates
HAP eni ssions of greater than 0.91 Megagrams (Mj) per year
[2,000 I b/yr] with controls in place (baseline eni ssions)
woul d be required by the proposed standards for existing
sources to reduce uncontrolled em ssions fromthe sum of all
vents within a process not neeting the Pharnmaceutical equation
criteria by 93 percent and to reduce uncontroll ed eni ssions
fromvents neeting the equation criteria that are not
currently controlled to at | east 93 percent by 98 percent.
For new sources, the proposed standards would require
98 percent control of the sumof all vents within a process
t hat generates HAP em ssions of greater than 0.18 Megagrans
(My) per year [400 Ib/yr] with no controls in place.

For storage tanks at new and exi sting sources, each
i ndi vi dual storage tank having a volunme greater than or equa
to 38 n? (10,000 gallons) but less than 75 n? (20,000 gall ons),
storing material with a vapor pressure of greater than or
equal to 13.1 kPa (1.9 psi) would be required by the proposed
standards to be controlled to a |level of 90 percent; tanks
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greater than or equal to 75 n? (20,000 gallons) and storing
mat eri al neeting the



TABLE 8-1. PROPOSED STANDARDS FOR NEW AND EXI STI NG SOURCES
Applicability Requirement
Emission New or Emission
source exiging? Applicability level Cutoff Control efficiency limit
Process New Processes >400 Iblyr 98%
vent uncontrolled
Existing Processes >2,000 Ib/yr 93%; or 2,000 Ib/yr
controlled 98% for individua vents
meeting cutoff based on
flow and emissions
Storage New and >10,000 gal and >1.9 psia vapor 90%
tanks existing <20,000 gal pressure of liquid
stored
>20,000 gd >1.9 psia vapor 95%
pressure of liquid
stored
Waste- New and >1 Mg/yr total >1,300 ppm at POD of | 99% reduction of
water existing HAP load from al Table 2 HAP Table2 HAP
POD within a
process or any
single POD
>5,200 ppmw at POD 99% reduction of
of total HAP load Table2 HAP
90% reduction of
Table 3HAP
95% reduction of total
HAP using biotreatment
>1 Mglyr total >10,000 ppmw at POD | 99% reduction of
HAP load from of total HAP load Table2 HAP
facility 90% reduction of
Table 3HAP
95% reduction of total
HAP using biotreatment
New >1 Mglyr total >110,000 ppmw at 99% reduction of
HAP load from al POD of Table 3HAP Table 3HAP
POD within a
process or any
single POD
Equip- New and All componentsin LDAR program
ment existing HAP service
leaks excluding
components
covered by
subpart H
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Pharmaceutical NESHAP

Applicability

Is facility a major source?
110 tons/yr each HAP
>25 tons/yr total HAP's

Does the facility manufacture a
pharmaceutical product?

Facility is subject to subpart GGG

Figure 8-1. GCeneral applicability.
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Storage Tanks

Is the capacity of the tank greater
than or equal to 38 m

No control requirements.
Recordkeeping requirement

Control to 90% per Is the capacity of the tank
§63.1252(b)(2) and greater than or equal to 75 m3
§ 63.1252(b)(3)(ii) (20,000 galy?
A
YES Was the tank controlled to 90%,

but less than 95%, on date of
proposal?

Fi gure 8-2.
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pe
(10,000 gallons) § 63.1255(b)
A
Is the tank storing materi
with a maximum true vapor NO
pressure greater than or >
equal to 13.1kPa (1.9 psia)

Control to 95% per
§ 63.1252(b)(3)

St orage tank standards.



Determine uncontrolled emissions for all vents

v

Group by process

For each process, is the sum
of controlled emissions
>2,000 Ib/yr of total HAP's?,

Are the flowrates of any
vents equal to or less than the
flowrate calculated by
(0.02)(HL)-1,000 where HL is
the yearly uncontrolled HAR,
load per vent

Process at a
new facility?

Was vent equipped with

No control
requirements

T

ey

Are controls
in place?

Follow testing
and monitoring
requirements

IS process part
of new affected
source?

93% overall process
control requirements

98% overall
process control

YES

A

device achieving 93% control
prior to proposal date?

98% control of each vent meeting the
equation and 93% overall process control
(excluding single vents required to be
controlled to 98%)

Fi gure 8-3.

Process vent standards.
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Wastewater

Steps

Check
facility
load

Check
POD
load

Check
process
load

Check POD
concentrations

Does the facility-wide load of
partially soluble and soluble
HAP exceed 1 Mg/yr?

>

No suppression and control requirements
for individual streams; requirements of
§ 63.1252(d)(7) still apply. Also,
documentation that load is below threshol

Does any
single POD (that may be
used in more than one
process in the course of a
year) exceed 1 Mg/yr load
of partially soluble and
soluble HAP?

YES

Does the

sum of the soluble and
partially soluble HAP load
from all streams from the
process exceed
1 Mglyr?

YES

For each stream at

the POD, does the total NO

A

is required per § 63.1255(b)

NO

For each
Stream at the POD, |
the concentration of
partially
soluble HAP
>1,300 ppmvy

For each
stream at the POD,
is the concentration
of soluble and partially
soluble HAP
>5,200 ppmv?

YES

YES

T

concentration of partially soluble
nd soluble HAP exceed 10,0
ppmv?

A 4

Suppression and treatment of

individual streams is required

per 8§ 63.1252(d)(3)
through 63.1252(d)(6)

Fi gure 8-4.
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sanme vapor pressure cutoff are required to be controlled to
95 percent. One of the follow ng control systens be applied
to neet these requirenments: (1) an internal floating roof
with proper seals and fittings, (2) an external floating roof
with proper seals and fittings; (3) an external floating roof
converted to an internal floating roof with proper seals and
fittings; or (4) a closed vent systemw th the appropriate 90
or 95 percent efficient control device.

For wastewater system conmponents at new and existing
af fected sources, any wastewater stream whose characteristics
at the point of determ nation (POD) include: (1) partially
sol ubl e HAP conpound concentration of 1,300 ppnw or greater
and 1 Mg/yr HAP load fromthe process or single POD, or (2)
any stream having a conbi ned total HAP concentration of 5,200
ppmwv or greater and a total yearly HAP load of 1 My fromthe
process or single POD, or (3) any stream having a total HAP
concentration of 10,000 ppmw | ocated at a facility having
greater than 1 My/yr fromthe sumof all processes and POD s
are required to be collected without significant potential for
vol atilization and treated in one of the foll owi ng manners:
(1) using a design biotreatnment system for sol uble HAFP' s,

(2) using a technol ogy that achieves 99 percent renoval by
wei ght of partially soluble conmpounds, and 90 percent by

wei ght of sol uble conpounds, and (3) using a technol ogy that
achi eves 95 percent by wei ght renoval of total organic HAP.
Additionally, for new sources with a sol uble HAP conpound
concentration of 110,000 ppmw or greater and 1 Mg/ yr HAP | oad
fromthe process or single POD a technol ogy that achieves

99 percent renoval by wei ght of sol uble conmpounds nust be
used.

New and existing affected sources would al so be required
to inplenent an | eak detection and repair (LDAR) programt hat
is slightly nodified fromthe program specified in the
Negoti ated Regul ation for Equi prent Leaks (40 CFR 63,
subpart H). The LDAR program specified under subpart H
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requi res specific equipnent nodifications and work practices
that reduce em ssions from equi pnent | eaks. Modifications to
this programthat have been made include the | essening of the
monitoring frequency for punps fromnmonthly to quarterly

nonitoring, and the elimnation of phases | and Il of the LDAR
strategy and the requirenent that facilities begin at
phase 111

8.1.3.2 Alternative P2 Standard. Owners and operators
of existing affected sources may also conply with one of two
pol I ution prevention (P2) alternatives that can be inpl enmented
in lieu of the requirenments described above. The P2 options
wer e devel oped to provide a way for proactive facilities to
denonstrate conpliance with the MACT standard by denonstrating
that they have effected reductions in overall waste fromtheir
processes. In the P2 options, which are applicable to
exi sting affected sources, owners and operators can satisfy
the MACT requirenments for all planks associated with each
process by denonstrating that the production-indexed
consunpti on of HAP's has decreased from a baseline set during
the first year of operation of the process or the year 1987.
The production-indexed consunption factor is expressed as kg
HAP consumed/ kg product produced. The nunmerator in the kg/kg
factor is the total consunption of material, which describes
all the different areas where material can be consuned, either
t hrough | osses to the environment, consunption in the process
as a reactant, or otherw se destroyed.

In general, rationale for the P2 standard is that a
reduction in consunption of HAP material can be associ ated
with a reduction in losses to air, water, or solid waste. The
first P2 option requires that a 75 percent reduction in the
producti on-i ndexed consunption factor be achieved fromthe
1987 baseline year. The second P2 option requires that the
producti on-i ndexed consunption factor be reduced by at | east
50 percent, and that actual mass reductions equivalent to
25 percent of the kg/ kg value be achi eved using add-on
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controls. A total reduction of 75 percent will be required
under both P2 options. The basis of the 75 percent is the

reduction fromuncontroll ed em ssions achieved by the standard
for all four planks.
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8.2 RATIONALE FOR THE SELECTI ON OF THE PROPOSED STANDARDS FOR
EXI STI NG SOURCES
The approach for determ ning the MACT fl oor and
devel oping regul atory alternatives is discussed in Chapter
6.0. The chapter also discusses the results of the MACT fl oor
anal ysis and identifies the regulatory alternatives
consi der ed.
8.2.1 Process Vents
The Adm nistrator selected Regul atory Alternative No. 1

over the MACT floor regul atory option because the increnental
cost effectiveness of $1,000/ My was judged to be acceptable in
noving fromthe floor to a nore stringent alternative.
Addi tionally, Regulatory Alternative No. 1 is nore cost
effective than the floor. Technical reasons for going beyond
the MACT floor for large em ssion sources that are currently
controlled to | ess than 93 percent (sources neeting the
equation criteria) also exist. Because there are situations
in this industry where very large em ssion streans can
dom nate overall emnmi ssions from processes and facilities, the
control |evels associated with these streans should be
consi dered separately fromthe controls allocated to the
remai ni ng sources within the processes. Wthout separate
consi deration of these sources, it is likely that the control
of only these sources would satisfy overall process control
requi renments of 93 percent, even though the sizes of these
em ssion streans al one would warrant the installation of
control systens.

The decision to not require 98 percent control of
enm ssion sources nmeeting the equation criteria that are
already controlled to the | evel of the MACT floor (93 percent)
is based on the rationale that the increnental 5 percent
control achieved in stepping up control from 93 percent to
98 percent may be difficult for many facilities to achieve
wi t hout great expense. Because 98 percent control efficiency
in many cases cannot be achieved by retrofitting or nodifying
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exi sting control systems, there is a possibility that owners
and operators that have nade a good faith effort to control
their em ssion sources to high |evels (93 percent) woul d be
required to scrap existing controls and install conpletely new
control systens.
8.2.2 Storage Tanks

The Adm ni strator chose Regulatory Alternative No. 1 over

the MACT floor regulatory alternative for the follow ng
reason: floating roof technol ogy has been denonstrated to
achi eve 95 percent control and is considerably | ess expensive
t han ot her technol ogi es, even technol ogies that achieve
control levels of less than 95 percent; therefore, it is the
preferred method of control for tanks with capacities of
greater than 75 n? (20,000 gallons). Regulatory Alternative
No. 1 takes advantage of this fact for tanks that can be

equi pped with floating roof technology and nmerely requires the
| evel of control that has been denonstrated to be cost
effective and technically feasible to achieve.

In evaluating the floor and regul atory alternative for
storage tanks, the Adm nistrator also decided that storage
tanks neeting the applicability requirenments of Regul atory
Alternative No. 1 that are currently equi pped with control
devi ces achi eving 90 percent should not be required to step
controls up to 95 percent, because the increnmental reductions
achi eved in noving above the floor from 90 percent to
95 percent are not cost effective.

8.2.3 Wast ewater
The MACT fl oor option was the only option identified for

wast ewater. The Adm ni strator chose not to devel op ot her
regul atory options beyond the floor because the MACT fl oor
option represents a |limt of reasonable cost effectiveness.
The criteria for application of collection and treatnent
controls are based on a site-specific maxi mum cost

ef fecti veness of $3,500/ My.
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8.2.4 Equipnment Leaks
The LDAR program proposed in this regulation was judged

to be technically and economcally feasible to inplenent for
this industry.
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8.3 SELECTION OF BASIS AND LEVEL OF PROPOSED STANDARDS FOR
NEW

SOURCES

For new sources, the MACT floor shall be no |ess
stringent than the |evel of control achieved by the best
perform ng simlar source. The regulatory alternatives chosen
represent a high |evel of control for two of the four planks
and the limt of technical feasibility for this diverse source
category. Therefore, no additional regulatory requirenents
have been devel oped for new sources for storage tanks or
equi pnent | eaks. The new source standard for process vents
from processes emtting over 400 | b/yr, on an uncontrolled
basis, was established at 98 percent, based on the |evel of
control exhibited by a nunber of representative processes in
the MACT floor facilities. For wastewater, only sol uble
conpounds have a requirenent for new sources that differs from
exi sting sources. These conmpounds nust be reduced by
99 percent if the concentration is above 110,000 ppmw. This
requi renment i s based on the best perform ng simlar source
found in the industry that operates a RCRA incinerator to
control wastewater.
8.4 SELECTION OF THE FORMAT OF THE PROPOSED STANDARDS

Of the formats considered (mass em ssion limts, percent
concentration, percent reduction, equipnent standards, work
practice standards), the percent reduction format was chosen
for the process vent, wastewater, and storage tank planks
because it allows owners and operators the nost flexibility
possi ble in achieving the |l evel of control required. For such
di verse sources as batch process vents, the percent reduction
format, in conjunction with strict definitions for the
interpretation of the uncontrolled baseline, allows for a
consi stent inplenmentation of requirenents across the many
types of process vent em ssion sources in the industry.
Because the majority of process vents result from batch
processi ng, characteristics of flow and concentrati on vary
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with time; therefore, a concentration-based standard is not
feasible. Also, mass emission |limts, which tend to encourage
facilities to reduce em ssions through process changes, work
practice changes, and other nethods to avoid costly add-on
controls, cannot be universally applied to all process vents
because of the diversity in em ssion stream characteristics.
The proposed LDAR programis a conbi nati on of an equi pnent
standard/work practice format. Under section 112 of the Act,
national em ssion standards nust, whenever possible, take the
format of a numerical em ssion standard. Typically, an
em ssion standard is witten in terns of an all owabl e em ssion
rate, performance |evel, or allowable concentration. These
types of standards require the direct nmeasurenment of em ssions
to determ ne conpliance. For sonme eni ssion points, em ssion
st andards cannot be prescribed because it is not feasible to
measure em ssions. Section 112(h)(2) recognizes this
situation by defining two conditions under which it is not
feasible to establish an em ssion standard. These conditions
are: (1) if the pollutants cannot be emtted through a
conveyance desi gned and constructed to emt or capture the
pol lutant; or (2) if the application of neasurenment
met hodol ogy is not practicable due to technol ogical and
economic limtations. |If an em ssion standard cannot be
est abl i shed, EPA may instead establish a design, equipnment,
wor k practice, or operational standard or combination thereof.

The first condition is anal ogous to the situation
i nvol vi ng wast ewat er conveyance and col |l ecti on systens for
whi ch a means of denobnstrating conpliance with overall percent
reduction is to denonstrate that the systemis conpletely
closed to the atnosphere.

For equi pment | eak em ssion points, such as punps and
val ves, EPA has previously determ ned that it is not feasible
to prescribe or enforce eni ssion standards. Except for those
items of equiprment for which standards can be set at a
specific concentration, the only nmethod of measuring em ssions
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is total enclosure of individual items of equipnent,
collection of em ssions for a specified tinme period, and
measurenment of the em ssions. This procedure, known as
bagging, is a time-consum ng and prohibitively expensive
techni que considering the great number of individual itens of
equi pnment in a typical process unit. Moreover, this procedure
woul d not be useful for routine nonitoring and identification
of | eaking equi pnment for repair. Therefore the LDAR work
practice standard was chosen for the equi pnment | eaks em ssion
poi nt .

The P2 alternative standard is in the format of a process
specific production-indexed material consunmption limt. This
uni que format allows for tracking of material consunption,
whil e considering fluctuations in production rates. A very
i nportant facet of this format is that denonstration of
conpliance is achieved through periodic tracking of production
and consunption. 8.5 SELECTI ON OF COVPLI ANCE AND PERFORMANCE
TESTI NG PROVI SI ONS

AND MONI TORI NG REQUI REMENTS

The proposed regul ati on contains conpliance provisions
that will require owners or operators to conduct an initial
performance test on control devices that handl e greater than
10 tons/yr of HAP to denonstrate conpliance with the proposed
st andards. For devices controlling streans totaling |ess than
10 tons/yr, design evaluations or em ssion estimtion
met hodol ogi es can be used to cal cul ate reduction efficiencies
and make conpliance denonstrations. As a neans of
denonstrating conpliance with the standards follow ng the
initial performance test or other initial conpliance
denonstration, the owner or operator must also establish
sour ce-speci fic paraneters based on the characteristics of the
en ssion stream process, or type of control device used. The
Adm ni strator determ ned that these provisions were necessary
to neet the nonitoring requirenents of the General Provisions
(40 CFR 63, subpart A).
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8.5.1 Testing and Monitoring

Conmpliance is conprised of initial performance testing or

conpliance determ nati on and conti nuous conpliance
verification, or nmonitoring. The proposed requirenments for
initial conpliance testing and any periodic or continuous
measurenent to verify ongoing conpliance are based on the
em ssion stream characteristics that would be encountered
either at the inlet and outlet of the control device and at
the point of release to the atnosphere for uncontrolled

em ssion streans. Figure 8-5
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§ 63.1253: Determine yearly uncontrolled HAP
emissions from all process vents using:

(b) testing

(d)(2)(i) equations, if appropriate

(d)(2)(i1) engineering assessments, if equations
are not appropriate

4

Is total of uncontrolled HAP's
from all process vents to each control

device 10 tons/yr?
No

No performance test
required for control
device; use a design
> evaluation, emission
calculations, or previous
test data to determine
controlled emissions.

Is control device a
boiler or process heater,
that meets (d)(4)(i-iii), a

condenser that meets
(d)(5)(ii), or a device for
which a previous test was
conducted according to

(dG)D)?

Yes

Performance test -
required to calculate Batch test provisions
controlled emissions.

Determine performance
Yes test conditions according
> to 63.1253(d)(3)(iii)

v

Conduct test according
to 63.1253(b)(7)(ii) under
absolute worst-case,

Are any
emissions from batch
process(es)?

Continuous test representative worstcase,
provisions in hypothetical worst-case
§ 63.1253(b)(6)(i) or normal conditions
A 4 Flow and Direct
concentration wo Is control device measurement
Three 1-hour runs measurements acondenser? of temperature
required is allowed
Are test
conditions «
>1 hour?
Yes
No '
i Test 1 run of
_ worst-case, not to
Test3runs exceed 8 hours.
Figure 8-5. Initial conpliance determ nati on—process vents.
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presents a logic diagramfor the denonstration of initial
conpliance. Fromthe figure, an initial performance test is
required only if the total of uncontrolled HAP's routed to a
control device is greater than 10 tons/yr. For condensers
handl i ng uncontrol |l ed em ssions in excess of 10 tons/yr, no
performance test is required, provided the condenser is

equi pped with a tenperature sensor and recorder. If the
device is a boiler or process heater neeting certain criteria,
or if a previous test was conducted at conditions that neet
test criteria, the results of the previous performnce test
can be used to calculate controlled em ssions. Fromthe
figure, uncontrolled and controll ed enm ssions are the only
paranmeters needed to denonstrate conpliance with the percent
reduction requirenent (i.e., 93 percent control).

The denonstration that em ssion points within various
pl ants neet em ssion limts (i.e., 2,000 |b/process for
process vents) is based on the cal culation or nmeasurenment of
controll ed em ssions.

For batch performance testing, owners and operators have
the option of testing during worst case conditions in addition
to normal conditions. Wrst-case conditions are defined in
three ways: absolute worst-case, hypothetical worst-case, and
representative worst-case. Absolute worst-case conditions
have been defined as the period of time in which the poll utant
stream entering the device will contain any of the follow ng:
(1) at least 50 percent of the total HAP load fromthe
conbi nati on of processes that could concurrently be emtted to
t he device, not to exceed 8 hours, (2) the highest hourly HAP
mass | oading rate fromthe conbination of episodes that can
concurrently be emtted to the device, or (3) the highest
hourly heat | oad fromthe conbinati on of episodes that can
concurrently be emtted to the device if the device being
tested is a condenser. An option to sinulate such conditions
is also available in the rule, if the owner or operator cannot
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predi ctably product worst case conditions; this option is
referred to as hypothetical worst-case.

The intent of testing under worst case conditions is to
docunment the control efficiency of the device under its npst
chal | engi ng conditions and thereby establish a lower limt of
t he expected efficiency of the device for the purposes of
docunenting initial and continuous conpliance with the
standard. Presumably, the device should function as well or
better under conditions that are not as challenging. Owners
or operators have the option to test all control devices under
absolute or hypothetical test conditions. Additionally, for
i ncinerators, owners and operators may conduct performance
testing under representative worst-case conditions provided
that they operate the incinerator within design constraints.
Representati ve worst-case conditions nust include the highest
HAP mass | oading rate, in Ib/hr, froma single process, or
wel |l as any other em ssion events that are emtting to the
control device during the test.

Testing under normal conditions is also allowed for al
control devices, provided that the conditions under which
testing is conducted are never exceeded during operation of
t he devi ce.

8.5.2 Selection of Test Methods and Criteria for Performance

Testing
An i nportant characteristic to consider when eval uating

measur enent met hods are whether the streans are from

conti nuous sources or whether they are from batch sources.
Streans that are from conti nuous sources woul d have n ni mal
variation in characteristics; the test neasurenment nethod
therefore can be intermttent in nature. For exanple,
flowate and concentration can be sanpled on an interm ttent
basis to obtain an average em ssion value that presumably wil|
not vary significantly. Batch em ssion streans, however, are
expected to have wi de variation in flowate, conposition, and
conditions throughout the course of a batch (i.e., with tinme).
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Often, proportional sanpling of flowate and conposition over
the course of a batch to arrive at a total em ssion nunber
over the entire batch is necessary. Alternatively,

si mul taneous neasurenment of flowate and conposition nmust be
made to arrive at an instantaneous em ssion rate. Because

t hese nethods are difficult, an initial conpliance
denonstration requiring testing is required only for control
devi ces that handl e HAP em ssions of greater than 10 tons per
year. Rationale for this criterion is based on the
application of the major source cutoffs. Specifically for
this NESHAP, equations are provided in the regulation to
determ ne HAP em ssions from various pharmaceutical production
process vents.

A second inportant characteristic of the enm ssion stream
to consider during selection of a test method is the
conposition. If organic material other than HAP are contai ned
in the stream it nmay be necessary to speciate the stream or
at |least identify the HAP constituents in the stream This
identification limts how continuously the stream can be
sanpl ed. The nost common technology that will be used in
identification is gas chromat ography, specified in EPA
Ref erence Method 18 of 40 CFR part 60, appendix A Gas
chr omat ogr aphy, coupled with the quantification of nmateri al
typically done with a flane-ionization device (FID), EPA
Ref erence Met hod 25A, can be done at sub-m nute intervals, but
not continuously. However, if identification of organic
species is not necessary, an FID al one can be used. This
technology will provide a continuous reading of organic
concentrati on.

8.5.3 Consideration of Control Devices in Mnitoring and
Performance Test Requirenents
The devices used to abate HAP enmissions will affect the

outl et stream conposition and conditions and therefore affect
t he degree of confidence of the initial and conti nuous
conpliance met hods. Devices that are commonly used in the
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pharmaceuti cal manufacturing industry to control process vents
and storage tank em ssions are condensers, gas absorbers
(water scrubbers), carbon adsorbers, and incinerators. These
devices differ fromone another in the type of streans that
they control and the outlet conditions of the streanms and
shoul d be considered in establishing nonitoring requirenments.
A di scussion of specific control devices and consi deration for
establishing nonitoring paranmeters and perfornmance test
requirenments is presented bel ow

8.5.3.1 Condensers. |In the case of condensers, which
are usually applied to saturated em ssion streans and by
design yield saturated streanms, it can be assuned that the

conponents will be present at |evels corresponding to their
saturated values (equilibrium at the outlet conditions. This
measure provides a worst-case estinmate of em ssions.
Therefore, the direct nmeasurenment of concentration often nmay
be foregone in lieu of the measurenent of streamtenperature
and flow rate and subsequent calculation to yield mass
em ssions. For batch reactors in this industry, this is the
requi red neasurenment to determ ne HAP concentration.

8.5.3.2 Gas Absorbers. Gas absorbers (water scrubbers),
however, differ in that there is no paraneter that can be
measured and used to establish a |imt of HAP concentration.
Often, the streans routed to scrubbers are nore dilute, and
the control device functions in not only changing the

conditions of the gas tenperature |ike a condenser woul d do,
but in enmploying concentration gradients to renove materials
fromgas streans. |In order to predict the performance of a
gas absorber, information nmust be known about the appropriate
mass transfer coefficients for the specific system Most
often, the mass transfer coefficients are experinmentally
derived for specific applications and are usually functions of
the mass velocities and contacting path variables. While it
is possible to calculate the scrubber outlet conpositions

wi t hout mass transfer information by assum ng that the anmount
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of material transferred to the liquid is |imted by the

equi l i briumdefined conposition, this information is not

i ndicative of the physical scrubber because it does not
provi de for the evaluation of the contacting path. Therefore,
a direct neasurenent of conposition is required during the
initial performnce test.

Eval uation of continuous conpliance need not be done by
continuous direct nmeasurenent of HAP concentration fromthe
scrubber effluent, however. Another paraneter, the liquid to
gas molar ratio through the scrubber, can be nonitored on a
continuous basis to ensure required renoval. The L/ G rati o,
whi ch often reduces to the neasurenent of L, the liquid nolar
flow rate, because G the gas nolar flowrate is often
constant, can be measured during the initial perfornmance test
to evaluate the sensitivity of the ratio with renoval
efficiency. Thereafter, the L/Gratio can be used to verify
renoval on a continuous basis by conparison to the limts
established during the initial conpliance test.

8.5.3.3 Carbon Adsorbers. Streanms controlled by carbon
adsorption will usually be dilute, conpared to those
controll ed by condensers and scrubbers. No surrogate
paranmet ers have been identified as neasures of HAP
concentration or renoval efficiencies. Therefore, a direct
measur enent of uncontrolled and controlled em ssions (i.e.,
concentration and flowate) will be required during the

initial performance test as well as in continuous conpliance
noni t ori ng.
8.5.3.4 |Incinerators. Incinerators are sonetines used

in this industry to control en ssion streans that have been
mani f ol ded together from one or nore processes. As such, they
often contain m xtures of HAP's and ot her organics. An
initial performance test of incinerator efficiency involving
the direct measurenent of stream conposition is required. The
continuous nonitoring of incinerator operating paraneter such
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as conbustion tenperature is required for continuous
conpl i ance denonstrations.

8.5.3.5 Wastewater. The proposed testing and nonitoring
requi renments for wastewater are based on the requirements in
the HON. Further, the treatnment systens and control devices
likely to be used in conplying with the proposed requirenents
were al ready considered as part of the HON. As a result, EPA
has determ ned that there is no need to change perfornmance
testing provisions or the paraneters selected for nonitoring.
Performance testing provisions are specified in 40 CFR 63. 145,
and nmonitoring requirenments are specified in 40 CFR 63. 143.
Rati onal e for the selected provisions was presented in detail
in the proposal and pronul gation preanbles to the HON, and in
the preanble for the proposed anendnents to the final rule.
The di scussi on bel ow summari zes the rationale for the selected
pr ovi si ons.

Initial performance tests for control of wastewater
streans are not required by the proposed rule for
nonbi ol ogi cal or cl osed biological treatnent processes. For
t hese treatnment processes, facilities have the choice of using
ei ther performance tests or design evaluations (i.e.
engi neering cal cul ations) to denonstrate the conpliance of
these units with the standards. Engi neering cal cul ati ons,
supported by the appropriate docunmentation, were allowed to
provide a less costly alternative to that of testing.

The proposed rule requires performance tests for open

bi ol ogi cal treatnment processes because volatilization is an

i nportant issue for these treatnment processes. To denonstrate
conpliance, the owner or operator nust determ ne the mass of
conpounds that is renoved by bi odegradation rather than

vol atilization. However, the proposed rule exenpts a facility
fromthe performance test requirenment if the open biol ogical
treatment system neets the definition of an enhanced

bi ol ogi cal treatment systemand it receives streans that
contain only soluble HAP and | ess than 50 ppnv partially
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sol uble HAP. In an enhanced bi ol ogical treatnent system the
sol ubl e HAP conpounds are nore readily bi odegraded than the
ot her HAP conmpounds, with m nimal volatilization. Therefore,
t he EPA believes that the proposed exenption provides
additional flexibility w thout sacrificing em ssions

reducti ons.

| f the design steam stripper option is selected to conply
with the control requirenents, neither a design eval uation nor
a performance test is required. Installation of the specified
equi pnment, along with nmonitoring to show attai nnent of the
specified operating paraneter |evels, denonstrates conpliance
with the equi pnrent design and operation provisions.

The proposed wastewat er provisions include requirenments
for periodic nonitoring and inspections to ensure proper
operation and mai nt enance of the control system and conti nued
conpliance. Waste nmanagenent units are required to be
visually inspected sem annually for inproper work practices
and control equipnment failures that potentially may be a
source of em ssions. For biological treatnment processes, the
proposed rule requires the owner or operator to submt a
request for approval fromthe permtting authority to nonitor
appropriate paraneters. For steam strippers, the proposed
rule requires continuous nonitoring of the steam flow rate,
the wastewater feed mass flow rate, and the wastewater feed
tenperature. Continuous nonitoring i s necessary to ensure
proper operation of the stripper, thereby maxim zing em ssion
reductions. The proposed rule also includes nonitoring
requi renments for control devices used with vapor collection or
cl osed vent systems. The nonitoring equi pnent, paraneters,
and frequency of nmonitoring for each control device are given
in the proposed rule. The paraneters were sel ected because
t hey are good indicators of control device performance, and
instruments are available at a reasonable cost to nonitor
t hese paraneters.
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8.5.3.6 Storage Tanks. Storage tank em ssions vary

greatly over time, which prohibits testing over reasonable
periods of time. Therefore, no initial conpliance test is
proposed for this em ssion point, unless em ssions are
mani f ol ded with process vents, in which case the conpliance
tests specified for process vents apply. For any tank that is
not controlled with a floating roof, the proposed rule
requi res an owner or operator to prepare a design eval uation.
The design eval uation consists of docunentation show ng the
control device achieves the required control efficiency when
the tank is filled at the expected maximumrate. The needed
docunent ati on includes a description of the gas stream
entering the control device, and the design and operating
paranmeters for the control device. Because storage tank
enm ssions are not dependent on paraneters that can be
controll ed, no continuous nonitoring requirenments are proposed
for this em ssion point, except that facilities that control
storage tank em ssions nust certify that such control devices
are in proper working order

8.5.3.7 Equipnent Leaks. Like wastewater em ssions,
equi pnment | eak em ssions occur in open areas and in npst cases
cannot feasibly be captured. Therefore, no perfornmance test
is required for the equi pment |eaks source. |nstead,
facilities nmust denonstrate that they have an LDAR programin
pl ace that neets the proposed requirements. No nonitoring

requi renents other than those contained in the LDAR
requi renment are proposed for equi pnent | eaks, as the proposed
standard for equipnent leaks is a work practice/ equi pnent
st andar d.
8.5.4 Averaging Tines
8.5.4.1 |nitial Conpliance. For continuous processes, a

1- hour averaging time is specified for process vent conpliance
tests; the em ssion rate would be the average of the results
of three 1-hour tests. For batch process vents, the
uncontroll ed and controlled em ssion rates used to deterni ne
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conpliance woul d be the average of three tests taken over
three runs or one test taken over a |onger period of tine.
Averaging times for wastewater treatnment system contro
efficiency determ nati ons should be taken over three 1-hour
runs, as specified in 40 CFR 63. 145(c).

8.5.4.2 Monitoring. Figure 8-6 presents a |ogic diagram
for nonitoring requirenments. For control devices handling
over 0.91 My/yr (1 ton/yr) of HAP eni ssions, nonitoring
systens neasuring either em ssions or an operating paraneter
shall conplete a m ninum of one neasurenment cycle (sanpling,
anal yzing, and data recording) for each successive 15-m nute
period during which time the device is operating in reducing
em ssi ons.

Omers and operators conplying with the standard may be
determ ned to be out of conpliance with the standard if, for
any 24-hour period, the average operating paraneter val ue
exceeds or is |less than the value established during the
initial conpliance denonstration, as applicable.
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Are the HAP emissions
from this process vent
controlled?

YES

Is total of
uncontrolled HAP's
from all process
vents to each control
device
>1 ton/yr?

YES

NO

v

Confirm that device is
operating properly

No monitoring

Continuous 15-minute
parameter monitoring

Figure 8-6. NMbnitoring provisions—process vents.
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For devices handling em ssions of |less than 1 ton per
year, only a periodic verification that the device is
operating properly is required. This verification is a site-
specific determ nation which requires approval fromthe
Admi ni strator.

8.6 SELECTI ON OF REPORTI NG AND RECORDKEEPI NG REQUI REMENTS

The owner or operator of any pharmaceutical manufacturing
facility subject to these standards would be required to
fulfill reporting requirenments outlined in the General
Provi sions 40 CFR part 63 and in the rule.

8.7 OPERATI NG PERM T PROGRAM

Under Title V of the CAA, all HAP-emtting facilities
will be required to obtain an operating permt. Oten,
em ssion limts, nmonitoring, and reporting and recordkeepi ng
requi renents are scattered anong nunerous provisions of State
i npl ementation plans (SIP' s) or Federal regulations. As
di scussed in the proposed rule for the operating permt
program published on May 10, 1991 (58 FR 21712), this new
permt program would include in a single docunent all of the
requi renents that pertain to a single source. Once a State's
permt program has been approved, each facility containing
that source within that State nust apply for and obtain an
operating permt. |If the State wherein the source is |ocated
does not have an approved permtting program the owner or
operator of a source nust submt the application under the
proposed CGeneral Provisions of 40 CFR part 63.
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