U S. ENVI RONMENTAL PROTECTI ON AGENCY
40 CFR Part 63
[ AD- FRL- ]

NATI ONAL EM SSI ON STANDARDS FOR HAZARDOUS Al R POLLUTANTS
PROPOSED STANDARDS FOR HAZARDOUS Al R POLLUTANTS FROM
CHEM CAL RECOVERY COMBUSTI ON SOURCES AT KRAFT, SODA,

SULFI TE, AND STAND- ALONE SEM CHEM CAL PULP M LLS
AGENCY: Environnmental Protection Agency (EPA)
ACTION:  Proposed Rule and Notice of Public Hearing
SUWARY: This action proposes national em ssion standards
for hazardous air pollutants (NESHAP) for the pul p and paper
production source category under section 112 of the C ean
Air Act as amended (CAA). The proposed standards focus on
reduci ng hazardous air pollutants (HAP s) from new and
exi sting sources used in chem cal recovery processes at
kraft, soda, sulfite, and stand-al one seni chem cal pulp
mlls. The intent of the proposed standards is to protect
the public health and the environnment by reduci ng HAP
em ssions to the |l evel corresponding to the maxi mum
achi evabl e control technology (MACT). The proposed
st andards woul d reduce HAP em ssions by about
2,600 nmegagrans per year (My/yr) (2,800 tons per year
[tons/yr]). In addition, em ssions of criteria pollutants
such as particulate matter (PM and volatile organic

conpounds (VOC s) woul d be reduced by about 56,400 My/yr

(62,100 tons/yr).



2
DATES: Coments. The EPA will accept witten comrents on
the proposed rule until [insert 60 days after publication in
t he FEDERAL REQ STER] .

Public Hearing. |If requested, EPA will hold a public

hearing concerning the proposed rule beginning at 10 a.m on
[contact Ms. Cathy Coats at (919) 541-5422 for date to be
inserted in the FEDERAL REAQ STER notice] at the EPA Ofice
of Adm nistration Auditorium Research Triangle Park, North
Carolina. Requests to present oral testinony nust be nmade
by [insert date 3 weeks after publication in the FEDERAL
REG STER] .

ADDRESSES: Requests to Speak at Hearing. Requests to

present oral testinony at the public hearing should be
submtted to Ms. Cathy Coats, Mnerals and I norganic
Chem cals Goup (M>-13), Em ssion Standards Division, U S.
Envi ronnmental Protection Agency, Research Triangle Park, NC
27711, tel ephone nunber (919) 541-5422. Persons interested
in attending the hearing should call Ms. Coats to verify
that a hearing will be held.

Comments. Interested parties may submt witten
coments (in duplicate, if possible) to Public Docket
No. A-94-67 at the follow ng address: U. S. Environnental
Protection Agency, Air and Radi ati on Docket and I nformation
Center, 401 M Street, SW, Wshington, D.C. 20460. The EPA

requests that a separate copy of the comments al so be sent



3

to the contact person listed belowin the “FOR FURTHER
| NFORMATI ON CONTACT” secti on.

Comments may al so be submtted el ectronically by
sending electronic mail (e-mail) to: a-and-r-
docket @panui | . epa. gov. Electronic coments nust be
submtted as an ASCII file avoiding the use of special
characters and any formof encryption. Coments wll also
be accepted on diskette in WrdPerfect 5.1 or ASCII file
format. Al coments in electronic formnust be identified
by the docket nunber (No. A-94-67). No confidential
busi ness i nformati on should be submtted through e-nail
El ectronic conments may be filed online at many Feder al
Depository Libraries.
FOR FURTHER | NFORMATI ON CONTACT: M. Jeff Tel ander,
M neral s and I norgani c Chem cals G oup, Em ssions Standards
Division (M>13), U S. Environnental Protection Agency,
Research Triangle Park, North Carolina 27711, tel ephone
nunber (919) 541-5427.

SUPPLEMENTARY | NFORMATI ON: Requl ated entities. Entities

potentially regulated by this proposed rule are those kraft,
soda, sulfite, and stand-al one sem chemical pulp mlls with
chem cal recovery processes that involve the conbustion of

spent pul ping liquor. Regulated categories and entities are

|isted below in Table 1.



TABLE 1. REGULATED CATEGORI ES AND ENTI Tl ES

Cat egory Exanpl es of regulated entities

| ndustry kraft pulp mlls

soda pulp mills

sulfite pulp mlls

st and- al one sem chem cal pulp
mills

Table 1 is not intended to be exhaustive, but rather
provides a guide for readers regarding entities likely to
regul ated by this action. Table 1 lists the types of
entities that EPA is now aware could potentially be
regul ated by this action. Qher types of entities not
listed in the table could also be regulated. To determ ne
whet her your facility is regulated by this action, you
shoul d carefully exam ne the applicability criteria in
§ 63.860. If you have questions regarding the applicability
of this action to a particular entity, consult the person
listed in the preceding “FOR FURTHER | NFORVMATI ON CONTACT”
section.

Electronically available information. The preanble and

the regulatory text for this proposed NESHAP for cheni ca
recovery conbustion sources at kraft, soda, sulfite, and
st and- al one semi chemcal pulp mlls are avail able on the

Technol ogy Transfer Network (TTN), one of EPA s electronic
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bull etin boards. The TTN provides a forum for technol ogi cal
and regul atory exchange in various areas of air pollution
control. The service is free, except for the cost of a
phone call. D al (919) 541-5742 for up to a 14, 400 baud
rate modem |f nore information on the TTN is needed, call
the TTN help line at (919) 541-5384.

Docket. The docket (No. A-94-67) is available for
public inspection and copying from8:30 a.m to noon and
fromlto 3 p.m, Mnday through Friday at EPA's Air and
Radi ati on Docket and Information Center, Waterside Mll,
Room M 1500 (ground floor), 401 M Street, SW, Washi ngton,
D. C. 20460.

The foll ow ng docunents and ot her supporting materials
related to this rulemaking are available for reviewin the
docket center: Technical Support Docunent: Chem cal
Recovery Conbustion Sources at Kraft and Soda Pulp MIIs
(docket entry No. I1-A-31); Technical Support Docunent:
Chem cal Recovery Conbustion Sources at Sulfite Pulp MIls
(docket entry No. I1-A-28); Profile of U S. Stand-Al one
Sem chemical Pulp MIls Meno (docket entry No. I1-B-70);
Nati onwi de Basel i ne HAP Emi ssions for Conmbustion Sources at
St and- Al one Sem chemical Pulp MIIls Meno (docket entry No.
I1-B-67); Nationw de Costs, Environnental |npacts and Cost -
Ef f ecti veness of HAP Control Options for Conbustion Sources

at Stand- Al one Sem chemical MIIs Menp (docket entry No.
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I1-B-69); the Nationw de Costs, Environnental I|npacts, and
Cost-Effectiveness of Regulatory Alternatives for Kraft,
Soda, Sulfite, and Sem chem cal Conbustion Sources Meno
(docket entry No. 11-B-63); the Econom c Analysis for the
Nati onal Em ssion Standards for Hazardous Air Pollutants for
Source Category: Pulp and Paper Production; Effluent
Limtations Cuidelines, Pretreatnent Standards, and New
Source Performance Standards: Pul p, Paper, and Paperboard
Cat egory--Phase | (docket entry No. Il1-A-32); the State of
Washi ngton PM Data for Kraft Recovery Furnaces, Snelt
Di ssol ving Tanks, and Line Kilns Meno (docket entry No.
I1-B-59); and the State of Washington PM Data for Sulfite
Conmbustion Units Meno (docket entry No. I1-B-40). Also,
copies of this information nay be obtained fromthe Ar
Docket upon request by calling (202) 260-7548 or sending a
FAX to (202) 260-4000. A reasonable fee may be charged for
copi es of docket materials.

The information presented in the remainder of this
preanbl e is organi zed as foll ows:
l. Statutory Authority
. | nt roducti on

A. Background

B. NESHAP for source categories

C. Health Effects of Pollutants
D

| ndustry Profile
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Summary of Proposed Standards

Applicability

Rat i onal e

A

B.
1.
2.
3.
4.

C.

D.

E.

A

B.
1.
2.
3.
4.

C.

D.

Em ssion Limts and Requi renents

PM HAP St andards for Kraft and Soda Pul p

MIls

Total Gaseous Organi ¢ HAP St andards
and Soda Pulp MIIs

PM St andards for Sulfite Pulp MIls
Total Gaseous Organi ¢ HAP St andards

St and- Al one Sem chemical Pulp MIIs

Perf ormance Test Requirenents

f or

f or

Kr af t

Moni t ori ng Requi renments and Conpliance Provi sions

Recor dkeepi ng and Reporting Requirenents

Sel ection of Source Category

Sel ecti on of Em ssion Points

Em ssion Points--Kraft Pulp MIls
Em ssion Points--Soda Pulp MIIs

Em ssion Points--Sulfite Pulp MIls

Em ssi on Poi nts--Stand- Al one Senm chem cal

Pulp MIIs

Sel ection of Definition of Affected Source

Sel ecti on of Pollutants

1.

2.

PM HAP' s

Total Gaseous Organic HAP' s
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3. Hydrochloric Acid (HCO)

Det erm nation of Subcategories and MACT Fl oors

1. MACT Fl oors--Kraft and Soda Pulp MIIs

2. MACT Fl ocors--Sulfite Pulp MIIs

3. MACT Fl oors-- St and- Al one Sem chem cal Pul p
MIls

Di scussion of Regulatory Alternatives

1. Kraft and Soda Pulp MIIs

2. Sulfite Pulp MIls

3. St and- Al one Sem chem cal Pulp MIIs

Sel ection of Proposed Standards for Existing and

New Sour ces

1. Exi sting Sources

2. New Sour ces

Sel ection of Format of the Standards

1. PM HAP St andards for Kraft and Soda Pul p
MIls

2. PM St andards for Sulfite Pulp MIls

3. Total Gaseous Organic HAP Standard for Kraft
and Soda Pulp MlIIs

4. Total Gaseous Organic HAP Standard for Stand-
Al one Sem chem cal Pulp MIIs

Sel ection of Monitoring Requirenments

Sel ection of Test ©Methods



V.

M
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Sel ection of Reporting and Recor dkeepi ng

Requi renent s

Rel ati onship to other Regul ations

1. Nonconbusti on Source Rul e and Chem cal

Recovery Conbustion Source Rule

2. NSPS (subpart BB of part 60) and Chem cal

Recovery Conbustion Source Rule

3. New Source Review Prevention of Significant

Deterioration Applicability

Solicitation of Coments

| npacts of Proposed Standards

A
B
C.
D
E
F

Adm

o o m >

m

Nunber of | npacted Sources
Envi ronment al | npacts

Energy | npacts

Cost | npacts

Econom ¢ | npacts

Benefits Anal ysis

ni strative Requirenents
Docket

Publ i c Hearing

Executive Order 12866
Enhanci ng the | nterdepart nmental
Executive Order 12875
Unfunded Mandat es Ref orm Act

Regul atory Flexibility

Part ner shi p Under
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G Paperwork Reduction Act
H dean Ar Act

| . Statutory Authority

The statutory authority for this proposal is provided
by sections 101, 112, 114, 116, and 301 of the Cean Ar
Act, as anended (42 U S.C. 7401, 7412, 7414, 7416, and
7601) .

1. | nt roducti on

A Backagr ound

On February 23, 1978, EPA pronul gated new source
performance standards (NSPS) to limt em ssions of PM and
total reduced sulfur (TRS) conpounds from new, nodified, and
reconstructed kraft pulp mlls under authority of
section 111 of the Act (43 FR 7568). In addition, EPA
issued retrofit guidelines in 1979 for control of TRS
em ssions at existing kraft pulp mlls not subject to the
NSPS. The NSPS for kraft pulp mlls limt TRS em ssions
fromrecovery furnaces, snelt dissolving tanks (SDT's), |ine
kilns, digesters, multiple effect evaporators, black |iquor
oxi dation (BLO systens, brownstock washers, and condensate
strippers that were constructed, nodified, or reconstructed
after Septenber 24, 1976. The standards also limt PM
em ssions fromrecovery furnaces, SDI's, and |ine kilns that
were constructed, nodified, or reconstructed after

Sept enber 24, 1976. As required under section 111(a) of the
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Act, these standards reflected the application of the best
t echnol ogi cal system of continuous em ssion reduction that
the Adm nistrator determ ned had been adequately
denonstrated (taking into consideration the cost of
achi eving such em ssion reduction, and any nonair quality
health and environnental inpacts and energy requirenents).

Revi sions to these standards were promnul gated on
May 20, 1986 (51 FR 18538). The revisions exenpted BLO
systens fromthe TRS standards; revised the existing TRS
[imt and format of the standard for SDT's; deleted the
requi renent to nonitor the conbustion tenperature in |ine
kil ns, power boilers, and recovery furnaces; changed the
frequency of excess enission reports fromaquarterly to
sem annual | y; and exenpted diffusion washers fromthe TRS
standard for brownstock washers. The revisions al so
required that nonitored em ssions be recorded and specified
the conditions [§ 60.284(e)] under which excess em ssions
woul d not be deened a violation of 8§ 60.11(d). Today’s
action does not revise or change the TRS requirenents of the
NSPS. However, today’s standards do include PM em ssion
limts, as a surrogate for neasuring PM HAP em ssions, for
conmbustion sources (existing and new) in the chem cal
recovery area of the mill.

On Decenber 17, 1993, EPA proposed (1) effluent

[imtations guidelines and standards for the control of



12
wast ewat er pollutants for the pulp and paper industry and
(2) NESHAP for nonconbustion sources in the pul p and paper
i ndustry (58 FR 66078), otherwise referred to as “MACT [|.”
The em ssion points covered in the proposed NESHAP for
nonconbusti on sources were limted to process units in the
pul pi ng and bl eachi ng processes (e.g., digesters, bleaching
towers, and associ ated tanks) and in the associ ated
wast ewater collection and treatnent systens at mlls that
chemcally pulp wood fiber using kraft, sulfite, soda, or
sem chem cal nethods. |In March 1996, EPA proposed to
i nclude for regul ation additional nonconbustion operations
and mlls not covered under the Decenber 17, 1993 proposal
(e.g., nechanical pul ping, pulping of secondary fiber by
nonchem cal means, nonwood pul pi ng, and paper nachi nes),
otherwise referred to as “MACT 111”7 (61 FR 9383). The
NESHAP for nonconbusti on sources and the effluent guidelines
are being promulgated as part of today’'s integrated rule,
“NESHAP for Source Category: Pulp and Paper Production;
Ef fluent Limtations Guidelines, Pretreatnment Standards, and
New Source Performance Standards: Pul p, Paper, and
Paper board Category.” This proposed NESHAP for chem cal
recovery conbustion sources at kraft, soda, sulfite and
stand-al one semi chem cal pulp mlls, otherwise referred to

as “MACT I1,” does not revise or change the requirenents of
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t he NESHAP for nonconbustion sources that is being
promul gat ed t oday.

B. NESHAP for Source Cateqories

Section 112 of the Act provides a list of 189 HAP's and
directs EPA to develop rules to control HAP em ssions from
both new and existing nmajor sources. The Act requires that
the rules be established by categories of em ssion sources
considering all HAP's emtted, rather than establishing
rul es based on the em ssion of a single pollutant froma
source category. The statute also requires that the
standards reflect the nmaxi num degree of reduction in
em ssions of HAP's that is achievable, taking into
consideration the cost of achieving such em ssion reduction
and any nonair quality health and environnmental inpacts and
energy requirenents. This level of control is comonly
referred to as MACT.

In addition, the Act sets out specific criteria to be
considered for establishing a m ninumlevel of control and
criteria (increnmental cost, energy inpacts, etc.) for
eval uating control options nore stringent than the m ni mum
| evel of control. This mnimm]level of control is comonly
referred to as the MACT “floor.” The MACT floor for new
sources, as specified by the Act, is “the em ssion control
that is achieved in practice by the best controlled simlar

source.” The MACT floor for existing sources, as specified
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by the Act, is the average emssion |limtation achi eved by
the best perform ng 12 percent of existing sources in each
category or subcategory of 30 or nore sources (CAA
section 112(d)(3)). For snmaller categories or
subcat egories, the Act specifies that standards shall not be
| ess stringent than the average em ssion limtation achi eved
by the best performng five sources in the category or
subcategory. These floor determ nations are based on data
avai lable to the Adm nistrator at the tinme the standards are
devel oped. The statutory provisions do not limt how the
standard is set, beyond requiring that it be applicable to
all sources in a category or subcategory and at |east as
stringent as the MACT floor. The em ssion standards are to
be revi ewed and revi sed as necessary no | ess often than
every 8 years. Also, EPA may | ater pronul gate nore
stringent standards to address any unacceptable health or
environnental risk that remains after the inposition of
controls resulting fromtoday’'s standards (CAA
section 112(f)).

C. Health Effects of Pollutants

The Cean Air Act was created in part “to protect and
enhance the quality of the nation’s air resources so as to
pronote the public health and wel fare and the productive
capacity of its population” (CAA section 101(b)(1)).

Title I'll of the Act establishes a technol ogy-based control
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programto reduce stationary source em ssions of HAP's. The
goal of section 112(d) is to apply such control technol ogy
to reduce em ssions and thereby reduce the hazard of HAP s
emtted fromstationary sources.

This proposed rule is technol ogy-based (i.e., based on
MACT). The MACT strategy avoi ds dependence on a risk-based
approach as a pre-requisite for regulating air toxics. Such
ri sk assessnents are limted by inconplete information on
what HAP's are emtted, what |level of emssions is
occurring, what health and safety benchmarks are avail abl e
to assess risk, what health effects nay be caused by certain
pol l utants, and how best to nodel these effects, anong ot her
things. Because of these issues, a quantitative risk
assessnment of potential effects fromall of the HAP' s
emtted frompul p and paper conbustion sources is not
included in this rul emaki ng. However, as described in
section IV.D. 3.d of this preanble, an exposure assessnent
was conducted to determne if current em ssions of hydrogen
chloride (HO) from pul p and paper conbustion sources result
i n exposures that provide an anple margin of safety.

The EPA does recogni ze that the degree of adverse
effects to health can range frommld to severe. The extent
and degree to which health effects may be experienced is
dependent upon (1) ambi ent concentrations observed in the

area, (2) duration of exposures, and (3) characteristics of
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exposed individuals (e.g., genetics, age, pre-existing
health conditions, and lifestyle) which vary significantly
with the popul ation. Sone of these factors are al so
i nfl uenced by source-specific characteristics (e.g.,
em ssion rates and | ocal neteorological conditions) as well
as pollutant-specific characteristics.

Avai | abl e em ssion data, collected during devel opnment
of this proposed rule, show that netals, various organic
conpounds, and HCl are the nost significant HAP's emtted
from pul p and paper conbustion sources. Following is a
summary of the potential health and environnental effects
associated with exposures, at sone level, to these emtted
pol | ut ant s.

Al nost all netals appearing on the section 112(b) |i st
are emtted from pul p and paper conbustion sources. These
netal s can cause a range of effects, including nmucous
menbrane effects (e.g., bronchitis, decreased |ung
function), gastrointestinal effects, nervous system
di sorders (fromcognitive effects to coma or even death),
skin irritation, and reproductive and devel opnent al
di sorders. Additionally, several of the netals accumul ate
in the environnent and in the human body. Cadm um for
exanple, is a cunulative pollutant that can cause ki dney
effects after cessation of exposure. Simlarly, the onset

of effects fromberyllium exposure may be del ayed by nont hs
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to years. Further, sone of the netal conpounds have been
classified by EPA as known (e.g., arsenic and chromum (VI))
or probable (e.g., cadm um and beryllium human carci nogens.

Al forms of nmercury, a volatile netal, may be
characterized as quite toxic, wwth different health effects
associated with different forns of the pollutant. Methyl
mercury is the nost toxic formof nmercury to which humans
and wildlife generally are exposed. Exposure to nethyl
mercury occurs primarily through the aquatic food chain.
The target organ for nethyl nmercury toxicity in humans is
t he nervous system The range of neurotoxic effects can
vary from subtle decrenments in notor skills and sensory
ability to trenors, inability to wal k, convul sions, and
death. [Exposure to inorganic nmercury is associated with
renal inpairment. Some forns of nercury have al so been
cl assified as possible hunman carci nogens. Exposure to
nmercury comnpounds can al so cause effects in plants, birds,
and nonhuman mamal s. Reproductive effects are the primary
concern for avian nmercury poisoning.

Organi ¢ conpounds emtted from pul p and paper
conmbusti on sources include acetal dehyde, benzene,
f ormal dehyde, nmethyl ethyl ketone, nethyl isobutyl ketone,
met hanol , phenol, styrene, toluene, and xylenes. These
or gani ¢ conpounds have a range of potential health effects

associated with exposure at sone level. Sone of the effects
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associated with short-terminhal ati on exposure to these
pollutants are simlar and include irritation of the eyes,
skin, and respiratory tract in humans; central nervous
systemeffects (e.g., drowsiness, dizziness, headaches,
depression, nausea, irregular heartbeat); reproductive and
devel opnental effects; and neurol ogical effects. Exposure
to benzene and nethyl isobutyl ketone at extrenely high
concentrations may lead to respiratory paralysis, comm, or
death. Human health effects associated with | ong-term
i nhal ati on exposure to the organi c conpounds |isted above
may i nclude mld synptons such as nausea, headache,
weakness, insomia, intestinal pain, and burning eyes;
effects on the central nervous system disorders of the
bl ood; toxicity to the i mune system reproductive disorders
in wonen (e.g., increased risk of spontaneous abortion);
devel opnental effects; gastrointestinal irritation; liver
injury; and nmuscul ar effects.

In addition to the noncancer effects described above,
sonme of the organic HAP's enmitted from pul p and paper
conmbusti on sources have been classified by EPA as either
known (e.g., benzene) or probable (e.g., acetal dehyde and
f or mal dehyde) human carci nogens.

Hydrogen chloride is an inorganic HAP which is highly
corrosive to the eyes, skin, and mucous nenbranes. Short-

terminhal ation of HO by humans may cause coughi ng,
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hoar seness, inflammation and ul ceration of the respiratory
tract, as well as chest pain and pul nonary edema if exposure
exceeds threshold concentrations. Long-term occupati onal
exposure of humans to HO has been reported to cause
i nfl ammati on of the stomach, skin, and lungs, and
phot osensi ti zati on.

The health and environnental effects associated with
exposure to PM and ozone are described in EPA's Criteria
Docunents, which support the national anbient air quality
standards (EPA 1996, “Air Quality Criteria for Ozone and
Rel at ed Phot ochem cal Oxidants,” EPA-600/P-93-004, RTP, NC
EPA 1996, “Air Quality Criteria for Particulate Matter,”
EPA- 600/ P- 95- 001, RTP, NC). Briefly, PM em ssions have been
associated with aggravation of existing respiratory and
cardi ovascul ar di sease and increased risk of premature
death. Vol atile organi c conpounds are precursors to the
formati on of ozone in the anbient air. At anbient |evels,
human | aboratory and community studi es have shown that ozone
is responsible for the reduction of |ung function,
respiratory synptons (e.g., cough, chest pain, throat and
nose irritation), increased hospital adm ssions for
respiratory causes, and increased lung inflammtion. Aninal
studi es have shown increased susceptibility to respiratory

i nfection and |l ung structure changes.
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St udi es have shown that exposure to ozone can cause
foliar injury and disrupt carbohydrate production and
distribution in plants. The reduction in carbohydrate
production and allocation can |l ead to reduced root grow h,
reduced biomass or yield production, reduced plant vigor
(which can increase susceptibility to attack frominsects
and di sease and damage fromcold), and dimnished ability to
successfully conpete with nore tol erant species. These
ef fects have been observed in native vegetation in natural
ecosystens and in a sel ected nunber of commercial trees and
agricultural crops.

D. | ndustry Profile

There are currently 122 kraft, 2 soda, 15 sulfite, and
14 stand-al one sem chemical pulp mlls in the United States.
The majority (52 percent) of kraft mlls are located in the
Sout heastern United States. The two soda pulp mlls are
| ocated in Tennessee and Pennsylvania. The majority of
sulfite mlls (67 percent) are |ocated in Washi ngton and
Wsconsin. Half of all stand-al one sem chemcal pulp mlls
are located in the Mdwestern United States.

The kraft process is the dom nant pul ping process in
the United States. The kraft and soda processes account for
approximately 82 percent of all donestic pulp production;

sul fite and stand-al one sem chem cal processes account for
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approximately 2 and 6 percent of the donmestic pulp
production, respectively.

Numer ous HAP conpounds are emtted from conbustion
sources in the chem cal recovery area at kraft, soda,
sulfite, and stand-al one sem chemical pulp mlls. The HAP
conpounds emtted in the [argest quantities are nethanol and
HCO . Methanol and HO account for approxinmately 70 percent
of the total HAP's emtted fromthe chem cal recovery area.

Al'l of the kraft, soda, sulfite, and stand-al one
sem chemcal pulp mlls are believed to be nmajor HAP
em ssion sources (i.e., enm ssions greater than or equal to
9.1 My/yr [10 tons/yr] for an individual HAP or 23 My/yr
[25 tons/yr] for total HAP's). |In nost cases, HAP em ssions
from conmbusti on sources in the chem cal recovery area al one
are sufficient to characterize these mlls as mmjor sources.

[11. Sunmmary of Proposed Standards

A. Applicability

The proposed standards apply to all existing and new
kraft, soda, sulfite, and stand-al one sem chem cal pulp
mlls with chem cal recovery processes that involve the
conbustion of spent pulping |iquor. Specifically, the
sources that are regul ated by today’ s proposed standards are
(1) nondirect contact evaporator (NDCE) recovery furnaces,
direct contact evaporator (DCE) recovery furnace systens,

SDT's, and line kilns at kraft and soda pulp mlls;
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(2) sulfite conbustion units at sulfite pulp mlls; and
(3) sem chem cal conbustion units at stand-al one
sem chemcal pulp mlls

Al existing kraft and soda pulp mlIls have chem cal
recovery processes that involve the conbustion of spent
pul ping liquor. However, several existing sulfite and
st and- al one sem chem cal pulp mlls do not recover pul ping
chem cal s by conbusting spent liquor. Three of the
15 sulfite mlls use a calciumbased sulfite process and do
not have chem cal recovery conbustion units and, thus, would
not be inpacted by this proposed rule. One of the 14 stand-
al one sem chemcal pulp mlls burns spent liquor in a power
boi |l er and does not have chem cal recovery; therefore, that
mll also would not be inpacted by this proposed rule.

B. Em ssion Limts and Requirenents

Today’ s proposed standards woul d regul ate PM HAP
em ssions and/or total gaseous organic HAP em ssions for
chem cal recovery conbustion sources in the pulp and paper
source category. The proposed em ssion standards are

summari zed in Table 2.
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Hazardous air pollutants are proposed only for existing
recovery furnaces, SDT's, and linme kilns at kraft and soda
pulp mlls. Limts for total gaseous organi c HAP em ssi ons
are proposed for new kraft and soda recovery furnaces and
exi sting and new sem chem cal conbustion units. Either
met hanol or total hydrocarbons (THC), depending on the
subcategory, is used as a surrogate for total gaseous
organi ¢ HAP em ssions. The em ssion standards for each
subcategory are discussed in the followi ng sections by the
pol I utant regul at ed.

1. PMHAP Standards for Kraft and Soda Pulp MIls

Today’s rul e proposes PM HAP em ssion limts for
exi sting recovery furnaces, SDT's, and line kilns at kraft
and soda pulp mlls. In addition, PMemssion limts are
proposed as a surrogate for PM HAP em ssion limts for both
new and existing affected sources at kraft and soda pulp
mlls. The EPAis using the term“PMHAP’ in this preanble
to refer to the standards which can be neasured either on a
total PM basis or on a HAP conponent of PM basis. For
exi sting kraft and soda recovery furnaces, SDT's, and gas-
fired lime kilns, the proposed PMem ssion limts are the
same as the New Source Performance Standards for Kraft Pulp
MIls (43 FR 7568). Under today’s proposed standards,
existing oil-fired line kilns would be subject to a nore

stringent PM standard than the NSPS requirenents.
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The proposed standards al so would all ow the use of a
“bubbl e conpliance alternative” for determ ning conpliance
with the PM HAP standard for existing sources at kraft and
soda pulp mlls. The bubble conpliance alternative would
allowmlls to set PMor PM HAP em ssion limts for each
existing affected source at the mll such that, if these
limts are net, the total em ssions fromall existing
af fected sources would be less than or equal to a mll-
specific bubble imt. This mll-specific bubble limt is
cal cul at ed based on the proposed emssion limts (referred
to as reference concentrations or reference em ssion rates)
for each affected source and mll-specific gas flow rates
and process rates. Equation 1, below, would be used to
calculate the bubble Iimt based on PM em ssions.

ELPM = [(Cref,RF)(QRFtot)-'-(Cref,LK)(QKIOI)](Fl)/(BLSIOI) + Eeref,SDT
Eq. (1)
wher e:

EL,, = overall PMemssion |limt for al
existing affected sources at the kraft or
soda pulp mll, kg/My (I b/ton) of black
i quor solids fired.
Ce = = reference concentration of 0.10 g/dscm
(0.044 gr/dscf) corrected to 8 percent
oxygen for existing kraft or soda

recovery fur naces.
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Qo = Sumof the average gas flow rates
measured during the performance test from
all existing recovery furnaces at the
kraft or soda pulp mll, dry standard
cubic neters per mnute (dscnmimn) (dry
standard cubic feet per mnute
[dscf/mn]).

Ce .k = reference concentration of 0.15 g/dscm
(0.067 gr/dscf) corrected to 10 percent
oxygen for existing kraft or soda line
kilns.

Qo = sumof the average gas flow rates
measured during the performance test from
all existing linme kilns at the kraft or
soda pulp mll, dscmmn (dscf/mn).

F1 = conversion factor, 1.44 m nutese
ki | ograni dayegram (m nekg/ deQ)
(0.206 m nut esepound/ dayegrain
[mnelb/degr]).

BLS, ., sum of the average black |iquor solids

firing rates of all existing recovery
furnaces at the kraft or soda pulp mll
nmeasured during the performance test,
megagrans per day (My/d) (tons per day

[tons/d]) of black liquor solids fired.
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reference emssion rate of 0.10 kg/ My
(0.20 Ib/ton) of black liquor solids
fired for existing kraft or soda snelt

di ssol vi ng tanks.

Equation 2, below, would be used to calculate the total

bubble limt based on PM HAP em ssi ons.

ELPM—IAP = ER’ef,RF + (ERref,LK)(CaQOt/ BLStot) + EI:zzref,SDT

wher e:

EL pvtap

ER’ef,RF

ER et 1k =

CaQ

Eq. (2)

overall PM HAP emssion limt for al
existing affected sources at the kraft or
soda pulp mll, kg/My (Ib/ton) of black
i quor solids fired.

reference em ssion rate of 1.00E-03 kg/ My
(2.01E-03 I b/ton) of black liquor solids
fired for existing kraft or soda recovery
furnaces.

reference em ssion rate of 6.33E-03 kg/ My
(1.27E-02 | b/ton) of CaO produced for
existing kraft or soda |line kilns.

sum of the average |inme production rates
for all existing linme kilns at the kraft

or soda pulp mll neasured as CaO during
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the performance test, Mg CaO d (ton

CaQ d).

BLS, .. sum of average black liquor solids firing

rates of all existing recovery furnaces at
the kraft or soda pulp mll neasured
during the performance test, My/d (ton/d)
of black liquor solids fired.

ER2, sor = reference em ssion rate of 6.20E-05 kg/ My
(1.24E-04 I b/ton) of black liquor solids
fired for existing kraft or soda snelt
di ssol vi ng tanks.

Omers or operators that choose to conply with the PM HAP

st andards using the proposed bubble conpliance alternative
woul d be allowed to neet either the PM bubble Iimt

determ ned in Equation 1 or the PM HAP bubble Iimt

determ ned in Equation 2, but would not be required to neet
both bubble Iimts. The proposed bubble conpliance
alternative would not be applicable to new sources. Al new
af fected sources at kraft and soda pulp mlls would be
required to neet the individual emssion limtations set for
t hose sources. Also, owners or operators of existing
sources subject to the NSPS for kraft pulp mlls would be
required to continue to neet the PMem ssion limts of that
rul e, regardl ess of which option they choose for conplying

with today’s PM HAP st andard.
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Owners or operators that choose to conply with the PM
HAP st andards using the proposed bubble conpliance
alternative would be required to submt prelimnary em ssion
limts to the applicable permtting authority for approval
for each existing kraft or soda recovery furnace, SDT, and
lime kiln at the mll. Before the prelimnary PMor PM HAP
em ssion limts would be approved, the owner or operator
woul d be required to submt docunentation denonstrating that
if the prelimnary emssion |imts for each em ssion source
are net, the entire group of affected sources would be in
conpliance with the mll-w de allowable em ssion |evel. The
al | owabl e em ssion | evel would be determ ned fromthe
appl i cabl e bubbl e equation using the reference
concentrations and reference em ssion rates for each
em ssion source and source-specific factors for exhaust gas
flow rates and process rates. Once approved by the
applicable permtting authority, the em ssion limts would
be incorporated in the operating permt for the mll.
Thereafter, the owner or operator of the kraft or soda pul p
m |l would denonstrate conpliance with the standards by
denonstrating that each recovery furnace, SDT, and linme kiln
emtted |l ess than or equal to the approved emission limt
for that source. 1In addition, the PMemssion limts for
any existing recovery furnace, SDT, and linme kiln subject to

the NSPS for kraft pulp mlls nust be at |east as stringent



30
as the PMemssion limts established in the NSPS. An
exanpl e of how the bubbl e conpliance alternative can be used
to establish emssion limts for affected sources at an
exanple mll is provided in the docket (docket entry No. II-
B- 75) .

Wth one exception, owners or operators that choose to
conply with the PM HAP standards using the proposed bubble
conpliance alternative nust include all existing sources in
the bubble. Any existing affected source that can be
classified as a stand-by unit (i.e., a source that operates
for less than 6,300 hours during any cal endar year) could
not be included as part of a bubble. Omers or operators of
stand-by units nust accept either the proposed PM or
proposed PM HAP emission limts shown in Table 2 for those
units. The EPA requests conments on the proposal to exclude
stand-by units fromthe proposed bubble conpliance
alternative. Sone have argued that stand-by units--
especially units operating | ess than 20 percent of the
year--nmay be relatively expensive to control. Thus,

i nclusi on of stand-by units within a conpliance bubble may
yield inmportant cost savings by allow ng a nore stringent
control of other units to offset the relatively high cost
em ssions fromthe stand-by unit. The EPA al so requests
comment on the proposed definition of a stand-by unit as a

unit operating |l ess than 6,300 hours in a cal endar year.
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2. Total Gaseous Organic HAP Standards for Kraft and

Soda Pulp MIIs

There are no standards under the proposed rule for
total gaseous organic HAP's for existing NDCE recovery
furnaces or DCE recovery furnace systens. All new recovery
furnaces at kraft and soda pulp mlls would be required to
meet a total gaseous organic HAP limt, as neasured by
met hanol, of 0.012 kg/My (0.025 | b/ton) of black |iquor
solids fired.

3. PM St andards for Sulfite Pulp MlIls

Existing sulfite conmbustion units would be required to
nmeet a PMemssion |imt of 0.092 g/dscm (0.040 gr/dscf)
corrected to 8 percent oxygen. New sulfite conbustion units
woul d be required to neet a PMemssion limt of
0. 046 g/dscm (0.020 gr/dscf) corrected to 8 percent oxygen.

4. Total Gaseous O ganic HAP Standards for Stand-Al one

Sem chemical Pulp MIls

Al'l existing and new stand-al one sem chem cal pulp
mlls wth chem cal recovery conbustion units woul d be
required to reduce total gaseous organic HAP em ssions
(nmeasured as THC) fromthese units by 90 percent, or neet a
total gaseous organic HAP em ssion |imt (measured as THC)

of 1.49 kg/My (2.97 Ib/ton) of black |iquor solids fired.
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C. Per f ormance Test Requirenents

The foll ow ng discussion identifies the test nethods to
be used for conpliance determ nations.

Test Method 5, “Determnation of Particul ate Em ssions
fromStationary Sources” [40 CFR part 60, appendix Al--in
conjunction with either the integrated sanpling techni ques
of Test Method 3, “Gas Analysis for the Determ nation of Dry
Mol ecul ar Weight” [40 CFR part 60, appendi x A] or Test
Met hod 3A, “Determ nation of Oxygen and Car bon Di oxi de
Concentrations in Em ssions from Stationary Sources” [40 CFR
part 60, appendix A]--is the test nethod for determ ning
conpliance with the PM em ssion standards for new and
exi sting kraft and soda recovery furnaces, SDT's, and |ine
kil ns and for new and existing sulfite conbustion units.

Test Method 17, “Determ nation of Particul ate Em ssions from
Stationary Sources (In-Stack Filtration Method)” may be used
as an alternative to Test Method 5 if a constant val ue of
0.009 g/dscm (0.004 gr/dscf) is added to the results of Test
Met hod 17 and the stack tenperature is no greater than

205 degrees Centigrade (°C) [400 degrees Fahrenheit (°F)].

Test Method 29, “Determ nation of Metals Em ssions from
Stationary Sources” [40 CFR part 60, appendix A] is the test
net hod for determ ning conpliance with the PM HAP en ssion
standards for existing kraft and soda recovery furnaces,

SDT's, and line kilns. Test Method 29 al so may be used as
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an alternative to Test Method 5 for neasuring PM em ssions.
The Agency also wll allow operators or owners the option of
measuring all of the PM HAP' s (except nmercury) with Test
Met hod 29 and maeki ng a separate neasurenent of the nercury
using Test Method 101A, “Determ nation of Particul ate and
Gaseous Mercury Em ssions from Sewage Sl udge |ncinerators”
[40 CFR part 61, appendix A]

Test Method 308, “Procedure for Determ nation of
Met hanol Em ssions from Stationary Sources” is being
promul gated today as part of the final NESHAP for
nonconbustion sources at pulp and paper mlls and is the
test method for determi ning conpliance with the tota
gaseous organic HAP emission limt for new kraft and soda
NDCE recovery furnaces that are not equi pped with dry
el ectrostatic precipitator (ESP) systens and for DCE
recovery furnace systens.

Test Method 25A, “Determ nation of Total Gaseous
Organic Concentration using a Flame |onization Anal yzer”
[40 CFR part 60, appendix A] is the test method for
determ ning conpliance with the total gaseous organi c HAP
emssion limt for new and existing conbustion sources at
st and-al one sem chem cal pulp mlls.

D. Moni tori ng Requirenents and Conpli ance Provisions

Each owner or operator of an affected source would be

required to install, operate, calibrate, and maintain a
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continuous nonitoring systemfor each affected source. The
owner or operator also would be required to establish a
range of values for each operating paraneter (associated
Wth a process operation or with an em ssion control device)
to be nonitored based upon val ues recorded during the
initial performance test or during qualifying previous
performance tests using the required test nethods. |If
val ues from previous performance tests are used to establish
t he operating paraneter range, the owner or operator woul d
be required to certify that the control devices and
processes had not been nodified subsequent to the testing
upon which the data used to establish the operating ranges
wer e obtained. The owner or operator could conduct multiple
performance tests to establish ranges of operating
paranmeters. The owner or operator also could establish
expanded or replacenment ranges during subsequent performance
tests. An exceedance of the operating paraneters would
occur when the nmeasured operating paraneter |evels, averaged
over a specified tinme period, are outside the established
range for a predeterm ned duration. However, with the
exception of opacity exceedances, no nore than one
exceedance would be attributed to an affected source during
any given 24-hour period. The follow ng paragraphs describe
(1) the operating paraneters to be nonitored, (2) the

averagi ng periods and frequency with which these paraneters
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shoul d be nonitored, (3) when corrective action is required
to return operating paraneters to levels that are within the
establ i shed range, and (4) when operating paraneter
exceedances constitute a violation of the standards.

Omers or operators of existing kraft or soda recovery
furnaces that are equipped with an ESP for PM or PM HAP
control would be required to install, calibrate, naintain,
and operate continuous opacity nonitoring systens (COVb).
The COVS woul d be required to performat | east one cycle of
sanpling and analysis for each successive 10-second peri od
and one cycle of data recording for each successive 6-m nute
period. |If 10 consecutive 6-ni nute average val ues of
opacity exceed 20 percent, the owner or operator would be
required to initiate the corrective actions contained in the
mll’s startup, shutdown, and mal function (SSM plan. A
vi ol ati on woul d occur when 6 percent of the 6-m nute average
opacity val ues recorded during any 6-nonth reporting period
are greater than 35 percent.

Owners or operators of new kraft or soda recovery
furnaces and new or existing kraft or soda |ine kilns that
are equi pped with ESP s for PMor PM HAP control would al so
be required to install, calibrate, nmaintain, and operate
COMS. The COMS would be required to performat |east one
cycle of sanpling and anal ysis for each successive 10-second

period and one cycle of data recording for each successive
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6-m nute period. If 10 consecutive 6-m nute average val ues
of opacity are greater than 20 percent, the owner or
operator would be required to initiate the corrective
actions contained in the facility’s SSMplan. A violation
woul d occur when 6 percent of the 6-m nute average opacity
val ues within any 6-nonth reporting period are greater than
20 percent.

Omers or operators using wet scrubbers to neet the PM
or PM HAP emssion limts for any kraft or soda recovery
furnace, snelt dissolving tank, or lime kiln or the PMIimt
for sulfite conmbustion units would be required to install,
calibrate, maintain, and operate a continuous nonitoring
system capabl e of determ ning and permanently recording the
pressure drop and scrubbing liquid flowrate at |east once
for each successive 15-mnute period. |f any 3-hour average
of the pressure drop or scrubbing liquid flowrate falls
outside the established range, the owner or operator would
be required to initiate the corrective actions included in
the facility’s SSM plan. A violation would occur when six
3-hour average val ues of either paraneter are outside the
establ i shed range during any 6-nonth reporting period.

Owners or operators using regenerative thernal
oxidizers (RTOs) to conply with the total gaseous organic
HAP em ssion standard for chem cal recovery conbustion units

at stand-al one sem chemcal mlls would be required to
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establish a m nimum RTO operating tenperature that indicates
(1) at least a 90 percent reduction in HAP em ssions
(nmeasured as THC) or (2) outlet HAP em ssions (nmeasured as
THC) of less than or equal to 1.49 kg/My (2.97 | b/ton) of
bl ack Iiquor solids. To ensure ongoi ng conpliance, the
owner or operator would be required to install, calibrate,
mai ntain, and operate a nonitoring systemto neasure and
record the RTO operating tenperature for each successive
15-m nute period. |f any 1-hour average of the operating
tenperature falls bel ow the m ni nrum establ i shed tenperature,
t he owner or operator would be required to initiate the
corrective actions contained in the facility’s SSM plan. A
viol ati on woul d occur when any 3-hour average of the RTO
operating tenperature falls bel ow the m ni mrum establ i shed
t enper at ure.

The owner or operator of an affected source that uses a
wet scrubber, ESP, or RTOto conply with today’s standards
may nonitor alternative operating paraneters subject to
prior witten approval by the applicable permtting
authority.

The owner or operator of an affected source that is
conplying with today’s proposed standards through
operational changes or by a control device other than those
descri bed above would be required to submt a plan proposing

paranmeters to be nonitored, paraneter ranges, and nonitoring
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frequencies to be used to determ ne ongoi ng conpli ance,
subj ect to approval by the applicable permtting authority.
| f any 3-hour average value of a nonitored paraneter falls
out si de the established range, the owner or operator woul d
be required to initiate the corrective actions included in
the facility’s SSMplan. A violation would occur when six
3-hour average values of a nonitored paraneter are outside
the established range during any 6-nonth reporting period.

Omers or operators conplying wwth the total gaseous
organi ¢ HAP standard for new kraft and soda recovery
furnaces through the use of an NDCE recovery furnace
equi pped with a dry ESP system woul d not be required to
perform any continuous paraneter nonitoring for gaseous
organi ¢ HAP's; however, each owner or operator would be
required to maintain onsite a certification statenent signed
by a responsible mlIl official that an NDCE recovery furnace
equi pped with a dry ESP systemis in use.

E. Recordkeepi ng and Reporting Requirenents

In addition to all of the recordkeeping and reporting
requi renents outlined in 8 63.10 of the General Provisions
(subpart A of 40 CFR part 63), owners or operators of kraft,
soda, sulfite, and stand-al one sem chemcal pulp mlls would
be required to maintain the follow ng records for each
af fected source: (1) records of the black |iquor solids

firing rates for all recovery furnaces at kraft and soda
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pulp mlls and spent liquor solids firing rates for al
chem cal recovery conmbustion units at sulfite and stand-
al one sem chemcal pulp mlls; (2) records of the line
production rates, calculated as CaQ for all kraft and soda
lime kilns; (3) records of all paraneter nonitoring data;
(4) records and docunentation of supporting cal cul ations for
conpliance determ nations; (5) records of the established
nmoni toring paraneter ranges for each affected source; and
(6) records of all certifications nade in order to determ ne
conpliance with the total gaseous organi ¢ HAP st andards.
Al'l records would have to be maintained for a m ni mum of
5 years.

V. Rationale

This section describes the rationale for the decisions
made by the Adm nistrator in determ ning the proposed MACT
floors for each source category and in selecting the
proposed st andards.

A. Sel ecti on of Source Cateqgory

The list of source categories was published in the

Federal Register on July 16, 1992 and includes pul p and

paper mlls as major sources of HAP's (57 FR 31576).
Standards for the pul p and paper production source category
are being devel oped in phases. [|In Decenber 1993, EPA
proposed the first set of em ssion standards for the source

category (i.e., a proposed NESHAP for nonconbustion sources
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in the pul p and paper industry, otherwise referred to as
MACT |) as part of a “cluster rule” that also included
proposed effluent guidelines and standards for the control
of wastewater pollutants (58 FR 66078). In March 1996, EPA
proposed to include for regul ation additional nonconbustion
operations and mlls not covered under the Decenber 1993
proposal (i.e., MACT Ill1) (61 FR 9383). The NESHAP for
nonconbusti on sources, as well as the effluent guidelines
and standards, are being pronulgated as part of today’s
cluster rule. An additional set of standards for the source
category is covered by today’ s proposed NESHAP for chem cal
recovery conbustion sources (i.e., MACT Il). Today’s
proposed “conbustion sources” NESHAP covers (1) conbustion
units in the chem cal recovery area at kraft, soda, sulfite,
and stand-al one sem chemcal pulp mlls, (2) SDI's at kraft
and soda pulp mlls, and (3) BLO systens at kraft pulp
mlls. Although kraft and soda SDT's and kraft BLO systens
are not conbustion sources, these equi prment are included in
today’ s proposed “conbusti on sources” NESHAP because they
are closely associated with the chem cal recovery conbustion
equi pnent. For the purposes of today’ s proposed standards,
the conbustion units, SDT's, and BLO systens are
collectively referred to as “chem cal recovery conbustion
sources.” Specifically, the chem cal recovery conbustion

sources are defined as (1) kraft and soda NDCE recovery
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furnaces and DCE recovery furnace systens (which include BLO
systens), (2) kraft and soda SDT's, (3) kraft and soda |ine
kilns, (4) sulfite conbustion units, and (5) sem chem ca
combustion units.

B. Sel ection of Em ssion Points

The follow ng section identifies the HAP em ssion
points for kraft, soda, sulfite and stand-al one sem chem ca
pulp mlls that were exam ned by the Agency for control
under the proposed rule. GCeneral descriptions of the
chem cal recovery process and equi pnent also are included in
this section. Mre detailed information on the em ssion
poi nts and chem cal recovery process can be found in the
techni cal support docunents |listed under the “ADDRESSES’
section.

1. Em ssion Points--Kraft Pulp MIls

Em ssion points at kraft pulp mlls that were exam ned
by the Agency for control under the proposed standards are
NDCE recovery furnaces and DCE recovery furnace systens,
SDT's, and linme kilns. These em ssion points are integral
parts of the kraft chem cal recovery process, in which
cooking liquor chemcals (i.e., sodium hydroxide [NaOH and
sodiumsul fide [Na,S]) are recovered from spent cooki ng
[ iquor. Cooking liquor, which is used in the pul ping
process, is comonly referred to as white |iquor; spent

cooking liquor is comonly referred to as black |iquor.
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a. NDCE Recovery Furnaces and DCE Recovery Furnace

Systens. There are an estimated 209 recovery furnaces
operating at U S. kraft pulp mlls. The kraft recovery
furnace is essentially a chem cal recovery unit and steam
generator that uses black liquor as its fuel. Mre
specifically, the kraft recovery furnace (1) recovers

i norgani ¢ pul ping chem cals fromblack Iiquor as snelt by
reduci ng sodium sulfate (Na,SO,) to Na,S and (2) conbusts
organi ¢ conpounds in black liquor to produce steamfor mll
processes.

Kraft recovery furnaces can be classified based on the
type of final-stage evaporator used to increase the solids
content of black liquor prior to firing in the furnace. The
final -stage evaporator, which follows the multiple-effect
evaporator (MEE), may be either an NDCE or DCE. Direct
contact evaporators use flue gases fromthe recovery furnace
to concentrate the black liquor. 1In the 1970's, as energy
costs increased and Federal and State regul ati ons were
passed that limted TRS em ssions fromkraft pulp mlls, the
use of NDCE' s (or concentrators) became nore prevalent. By
using an NDCE, the heat that was fornerly used to
concentrate black liquor in the DCE can be used to produce
st eam by extendi ng the econom zer section of the furnace,
and the TRS em ssions (associated with the DCE) will be

decreased. For newer recovery furnaces, all of which use



43
NDCE' s, the NDCE is often considered an integral part of the
MEE. Approximately 61 percent of kraft recovery furnaces
are NDCE recovery furnaces, and 39 percent are DCE recovery
furnace systens. For the purposes of today’s proposed rule,
an “NDCE recovery furnace” is defined as a recovery furnace
that is equi pped with an NDCE that concentrates black |iquor
by indirect contact wwth steam A “DCE recovery furnace
systent is defined to include a DCE recovery furnace and any
BLO system if present, at the pulp mll; a “DCE recovery
furnace” is defined as a recovery furnace that is equi pped
with a DCE that concentrates strong black |iquor by direct
contact between the hot recovery furnace exhaust gases and
the strong bl ack |iquor.

Al'l kraft recovery furnaces have a PM control device,
typically an ESP. The PMcollected in the ESP, which is
predom nantly Na,SO,, is returned to the concentrated bl ack
liquor that is fired in the recovery furnace. The nechani sm
for returning the PMto the black Iiquor nay be a dry system
or may use either black liquor or process water.

In DCE recovery furnace systens, black liquor is
oxi di zed prior to evaporation in the DCE. Bl ack |iquor
oxi dati on reduces em ssions of TRS conpounds, which are
stripped fromblack liquor in the DCE when the black |iquor
contacts hot flue gases fromthe recovery furnace. Bl ack

i quor can be oxidized using either air or pure (nolecul ar)
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oxygen. Air-sparging units operate by bubbling air through
the black liquor using nmultiple diffuser nozzles. Air-
sparging units have fromone to three tanks (or stages) that
operate in series and a correspondi ng nunber of em ssion
points. At two mlls, vent gases fromair-spargi ng BLO
units are routed to a power boiler to reduce TRS em ssions
via incineration. Molecular oxygen BLO systens resenble
pi peline reactors and require relatively short residence
tinmes (i.e., 30 seconds to 5 mnutes conpared to 1 or
nmore hours for air-sparging units). Because all of the
oxygen is consurmed in the reaction, no systemvent is
required with nol ecul ar oxygen BLO in-line reactors, and
therefore, no em ssion point is associated with these
systens. There are an estinated 46 BLO systens operating at
kraft pulp mlls. MIlls with multiple DCE recovery furnaces
have one BLO system At present, only four mlls (with
seven DCE recovery furnaces) use a nol ecul ar oxygen BLO
syst em

The emi ssion potential for DCE recovery furnace systens
is higher than that for NDCE recovery furnaces because of
the increased opportunity to strip HAP conpounds fromthe
bl ack liquor in the process equipnment. In the DCE recovery
furnace system gaseous organi ¢ HAP conmpounds can be
stripped fromthe black liquor in the air-spargi ng BLO

systemand in the DCE. Simlarly, the em ssion potenti al
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for NDCE recovery furnaces with ESP' s that use bl ack |iquor
or HAP-cont am nated process water in the ESP bottom or PM
return systemis higher than that for NDCE recovery furnaces
that have dry ESP systens (i.e., dry-bottom ESP' s and dry PM
return systens). As with the air-sparging BLO systens and
DCE s, stripping of gaseous organi c HAP conpounds can occur
if black Iiquor or HAP-contam nated process water is used in
the bottomof the ESP or in the PMreturn system

In addition to the criteria pollutants (i.e., PM NQ,
SO, CO and VOC [ozone precursor]) and TRS, the conpounds
emtted in the largest quantities from NDCE recovery
furnaces and DCE recovery furnace systens are nethanol and
HC . For a given process enission rate, the total gaseous
organi ¢ HAP em ssions from DCE recovery furnace systens are,
on average, approximately 14 tinmes hi gher than NDCE recovery
furnaces with dry ESP systens. Also, for a given process
em ssion rate, the total gaseous organic HAP em ssions from
NDCE recovery furnaces with wet ESP systens (i.e., ESP s
t hat use black liquor or HAP-contam nated process water in
the ESP bottomor PMreturn systen) are, on average,
approximately 3.5 tinmes higher than NDCE recovery furnaces
with dry ESP systems. O the total gaseous organic HAP' s
emtted, methanol em ssions account for approximately

67 percent of em ssions from DCE recovery furnace systens
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and 13 percent of em ssions from NDCE recovery furnaces with
dry ESP systens.

For a given process enm ssion rate, HC em ssions are
approxi mately equi val ent for both NDCE recovery furnaces and
DCE recovery furnace systens. Hydrogen chl oride em ssions
account for approxinmately 19 percent of the total gaseous
HAP em ssions from DCE recovery furnace systens and
76 percent of the total gaseous HAP em ssions from NDCE
recovery furnaces with dry ESP systens.

Particulate matter HAP' s account for approxi mately
0.2 percent of the PMenissions and 0.3 percent of the total
HAP em ssions fromrecovery furnaces. Although the PMinl et
| oadings to the PM control devices for NDCE recovery
furnaces are higher than for DCE recovery furnaces due to
removal of 20 to 40 percent of the PMin the DCE unit,
equi val ent outlet PM em ssions can be achieved with the use
of add-on controls.

b. Snelt Dissolving Tanks. There are an esti mated

227 SDT's at U.S. kraft pulp mlls. This estimate is higher
than the estimated nunber of recovery furnaces because sone
furnaces have two SDT's. The SDT is a |large, covered vesse
| ocated bel ow the recovery furnace and is the discharge
point for nolten snelt, which is the nmain product fromthe
conbustion of black liquor. Snelt, which is predom nantly

sodi um car bonate (Na,CO)) and Na,S, filters through the char
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bed at the bottom of the recovery furnace and is
conti nuously discharged through water-cool ed spouts into the
SDT. As the snelt exits the water-cool ed spouts, the snelt
streamis shattered with nedi um pressure steamso that it
can be safely dissolved in the SDT. In the SDT, snelt is
di ssol ved in weak wash water fromthe recausticizing area to
formunclarified green |iquor, an aqueous sol ution of Na,CQ,
and Na,S.

Large vol unes of steam are generated when the snelt is
guenched in the SDI. Residual water vapor and PM generated
during quenching are drawn off the tank through a ventur
scrubber or other PMcontrol device using an induced-draft
fan. Particulate matter HAP's account for approximtely
0. 06 percent of the PMem ssions fromSDI's. The water used
in the scrubber, which is typically weak wash, drains
directly into the SDT. (Gaseous organi ¢ HAP conpounds
(primarily nmethanol) also are emtted fromSDT's as a result
of the use of weak wash in the SDT and PM control devi ce.
Because of the elevated operating tenperature of the SDT,
gaseous organi ¢ HAP conmpounds present in the weak wash can
vol atilize and subsequently be rel eased to the atnosphere.

c. Linme Kilns. An estimated 190 line kilns operate at

US. kraft pulp mlls. The lime kiln is part of the
recausticizing process in which green liquor fromthe SDT is

converted to white liquor. Specifically, Na,CO, in the
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green liquor is converted to NaOH, a nain constituent of
white [iquor, by adding reburned line (CaO fromthe |ine
kiln. The resulting white |iquor solution contains NaCH,
Na,S, and cal cium carbonate (Ca,CO,) precipitate (referred to
as “lime nud”). Linme nmud is renoved fromthis solution in a
white liquor clarifier. The linme mud is then washed,
dewat ered, and calcined in a linme kiln to produce reburned
lime, which is recycled back to the green |iquor.

Most kilns in use at kraft pulp mlls are large rotary
kilns (98 percent); a few fluidized-bed calciners are al so
used. Natural gas or fuel oil typically provides the energy
for the calcining process. The nmgjority of linme kilns at
kraft pulp mlls also burn noncondensi bl e gas streans
(NCG s) fromvarious process vents, such as digester and
evaporat or vents.

Li me kil n exhaust gases consist of conbustion products,
carbon di oxi de rel eased during cal cinati on, water vapor
evaporated fromthe nmud, and entrained |inme dust.
Particulate in the exhaust gases is mainly CaQ, Ca,CO,, and
sodiumsalts. Approximately 1.4 percent of the PM em ssions
fromlime kilns is PMHAP's. Exhaust gases are routed
t hrough a PM control device prior to being discharged to the
at nosphere. Venturi scrubbers and ESP's are the two nost
comon types of PMcontrol devices used to control PM

em ssions fromline kilns.
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As wth SDT's, gaseous organi c HAP conpounds (primarily
met hanol ) also are emtted fromlinme kilns due primarily to
the use of weak wash as the scrubbing |iquor in the PM
control device and |line nud washer. Because of the el evated
gas stream tenperature, gaseous organi c HAP conpounds
present in the weak wash can vol atilize and subsequently be
rel eased to the atnosphere.

2. Em ssion Points--Soda Pulp MIls

Em ssion points at soda pulp mlls that were exam ned

by the Agency for control under today’s proposed standards
are recovery furnaces, SDI's, and |linme kilns. The processes
and equi pnment used in the chem cal recovery areas of soda
and kraft pulp mlls are simlar, except that the soda
process, because it is a nonsul fur process, does not require
bl ack Iiquor oxidation. Wth the exception of sulfur-
cont ai ni ng conpounds, the types and quantities of conpounds
emtted fromsoda pulp mlls are conparable to the types and
quantities of conpounds emtted fromkraft pulp mlls.
There are only two soda pulp mlls in the United States, and
no new soda mlls are expected to be constructed. There are
a total of two recovery furnaces (one NDCE and one DCE), two
SDT's, and two lime kilns at the soda mlls.

3. Enmission Points--Sulfite Pulp Mlls

The em ssion point at sulfite pulp mlls that was

exam ned by the Agency for control under the proposed
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standard is the chem cal recovery conbustion unit. The
chem cal recovery conmbustion unit is an integral part of the
chem cal recovery process, which recovers cooking |iquor
chem cals from spent cooking liquor (also called red
liquor). The types of chem cal recovery conbustion units
used at sulfite mlls are recovery furnaces, fluidized-bed
reactors, and conbustors. There are 18 recovery furnaces,
2 fluidized-bed reactors, and 1 conbustor operating at
sulfite pulp mlls. For the purposes of today’'s proposed
rule, these various conbustion units are collectively
referred to as “sulfite combustion units.”

The process and equi pnent used to recover sulfite
cooking liquor chem cals depend on the chem cal base of the
cooking liquor. Sulfite cooking liquors use one of four
chem cal bases--nmagnesium (My), amonia (NH), calcium (Ca),
or sodium (Na). Cooking |iquor chem cals can be recovered
for the My-, NH;-, and Na-based sulfite processes. Recovery
of cooking liquor chemcals is not practical for the Ca-
based sulfite process, and, therefore, no sulfite conbustion
units are used at the existing Ca-based sulfite mlls.
Additionally, there are currently no operating Na-based
sulfite mlls. There are currently six My-based sulfite
mlls and six NH;-based sulfite mlls. Information on the
sulfite conbustion units at Myg- and NH;- based sulfite pulp

mlls foll ows.
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At the six My-based sulfite mlls, red liquor is fired
in a recovery furnace or fluidized-bed reactor. There are
ni ne recovery furnaces and two fluidized-bed reactors.
Mul tiple-effect evaporators, which may be foll owed by a DCE
or NDCE, are used to increase the solids content of the red
liquor prior to firing in the conbustion unit. Magnesium
based sulfite conbustion units differ fromkraft recovery
furnaces in that there are no snelt beds. Conbustion of the
spent liquor produces both heat for steam generation and
exhaust gases that contain magnesi um oxi de (MyO particul ate
and SO, gas. Wen a recovery furnace is used, the major
portion of the MJOis recovered as a fine white powder from
t he exhaust gases using multiple cyclones. Wen a
fluidized-bed reactor is used, MJO fromthe exhaust gases is
collected in a cyclone and fromthe bed of the reactor as
pul veri zed bed material. The MJO fromthe recovery furnace
or fluidized-bed reactor is then slaked with water to form
magnesi um hydroxi de (Mg(OH),), which is used as circul ating
liquid in a series of absorption towers and/or venturi
scrubbers designed to recover SO, from conbustion gases. In
t he absorption towers/venturi scrubbers, SO, is recovered by
reaction with Mg(OH), to forma nmagnesium bisulfite
solution. The magnesi um bisulfite solution is then
fortified with makeup SO, and subsequently used as cooking

l[iquor. Some mlls have installed air pollution control
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devi ces, such as a fiber-bed dem ster system or an educted
venturi scrubber, downstream of the SO, absorption
equi pnent, to further reduce PM and/or SO, em ssions.

At the six NH;-based sulfite pulp mlls, red liquor is
fired in a recovery furnace or conbustor. There are nine
recovery furnaces and one conbustor. The solids content of
the red liquor is increased using MEE' s, which nay be
foll owed by a DCE or NDCE. Conbustion of the spent |iquor
produces both heat for steam generation and conbustion gases
that contain recoverable SO,. The anmmonia base i s consuned
during conbustion, formng nitrogen and water. A small
anount of ash is produced and periodically renoved fromthe
furnace bottom (There are no snelt beds.) Sul fur dioxide
is recovered fromcooled flue gas in an acid-gas absorption
tower to forman amoni um bisulfite solution. Fresh aqueous
NH;, is used as the circulating liquor in the absorption
system The ammoni um bisulfite solution is fortified with
makeup SO, and used as cooking liquor. Exit gases fromthe
absorption systemare typically routed to a fiber-bed
dem ster systemfor PMrenoval and mst elimnation prior to
bei ng di scharged to the atnosphere. Sonme mlls have
installed a scrubber or nmesh-pad m st elimnator upstream of
the fiber-bed dem ster systemfor additional PMand SO
em ssion control and to inprove the efficiency and operation

of the fiber-bed dem ster system
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4. Em ssion Poi nts--Stand-al one Sem chem cal Pul p

Mlls

The em ssion point at stand-al one sem chem cal pulp
mlls that was exam ned for control under today’ s proposed
standards is the chem cal recovery conbustion unit. The
conbustion unit is used in the chem cal recovery process to
recover the inorganic cooking chem cals, produce steam and
renove the organi c conpounds in the black Iiquor by
conbustion. Cooking liquor chemcals are recovered as
either snelt or ash, which is dissolved in water and m xed
w th make-up cooking chemcals to formwhite |iquor.

There are 14 chem cal recovery conbustion units
currently operating at stand-al one sem chemical pulp mlls.
Five different types of chem cal recovery conbustion units
are in operation: fluidized-bed reactors, recovery
furnaces, snelters, rotary liquor kilns, and pyrolysis
reactors. For the purposes of today’ s standards, these
vari ous conbustion units are collectively referred to as
“sem chem cal conbustion units.”

a. Fl ui di zed-Bed Reactors. Seven fl ui di zed- bed

reactors are currently in use at seven stand-al one

sem chem cal pulp mlls. Fluidized-bed reactors are used
extensi vely because the recovered chemcals are in the form
of solid pellets, which can be stored in silos until the

chem cals are needed to nmake fresh cooking liquor. This
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practice requires |ess storage space than when recovered
chem cals are routed directly to a dissolving tank and
stored in solution.

In the fluidized-bed reactor, concentrated bl ack |iquor
is fired froma single spray gun | ocated at the top of the
reactor. As the liquor falls towards the bed, evaporation
and sone conbustion occurs, causing the liquor to pelletize.
Fl uidi zing gas rises through the bed of solid pellets,
setting the bed in fluid notion. The soda ash (Na,CO)
pellets are recovered fromthe reactor and stored in silos.

b. Recovery Furnaces. Two NDCE recovery furnaces are

currently in use at two stand-al one sem chem cal pulp mlls.
Sem chem cal recovery furnaces, |ike kraft recovery
furnaces, are used to recover cooking |iquor chem cals by
burni ng concentrated bl ack Iiquor and to produce process
steamw th the heat of conbustion. Sem chem cal and kraft
recovery furnaces are simlar in design

c. Snelters. Two snelters are currently in use at a
nonsul f ur-based, stand-al one sem chemcal pulp mll.
Snelters operate in a manner simlar to recovery furnaces,
except that snelters do not produce excess steamfor mll
processes and are actually net users of heat. The units
currently in use are actually converted small kraft recovery

f ur naces.
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d. Rotary Liquor Kilns. Two rotary |liquor kilns are

currently in use at two nonsul fur-based, stand-al one

sem chemcal pulp mlls. Unlike linme kilns used in the
kraft chem cal recovery process, rotary liquor kilns are
used for the conbustion of black Iiquor at sem chem cal pulp
mlls. Inthe kiln, fuel oil is burned in the |ower end.

An induced-draft fan at the upper end draws conbustion air
into the I ower end and draws conbusti on gases through the
kiln. Approximately hal fway between the | ower and upper
ends, black liquor is fired into the kiln. Sodium carbonate
ash created from contact between black |iquor and conbustion
gases falls to the lower end of the kiln, then is routed to
an ash dissolving tank. The conbustion gases are routed to
a waste heat boiler to produce steam

e. Pyrolysis Reactor. One pyrolysis reactor is

currently in use at a stand-al one semi chemcal pulp mll.
“Pyrol ysis” nmeans chem cal change caused by heat, not by
conbustion. In the pyrolysis reactor, fuel oil or propane
is burned to provide the heat for pyrolysis. Black |iquor
is injected under high pressure in a finely atom zed spray

t hrough several nozzles arranged around the wall of the
pyrol ysis chanber. The hot conbustion gases travel downward
at high velocity and contact the liquor sprays at high
turbul ence and rapid mxing. Pyrolysis reactions occur,

converting the sodiumin the liquor into a solid ash powder
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conposed mai nly of soda ash (Na,CO;), and the other
constituents into a gaseous m xture of hydrogen sulfide
(H,S) mxed with CO carbon dioxide (CO), hydrogen (H,),
met hane (CH,), nitrogen (N,), and water vapor.

f. HAP Em ssions from Sem chem cal Conbusti on Sources.

Test data indicate that chem cal recovery conbustion units
at stand-al one sem chemcal pulp mlls are significant
sources of gaseous organic HAP em ssions. The najor HAP
conpounds emtted from chem cal recovery conbustion units
are net hanol, benzene, nethyl ethyl ketone, fornal dehyde,
and toluene. The fluidized-bed reactors emt the highest
quantities of HAP's, while em ssions from ot her sem chem cal
conbustion unit types (e.g., recovery furnaces and rotary

Il i quor kilns) are nmuch | ower. For exanple, based on
avai | abl e HAP em ssions data, the fluidized-bed reactors
have total HAP em ssions approximtely 20 to 75 times higher
per ton of black liquor solids fired than the other

sem chem cal conbustion unit types. Sone of the other

sem chem cal conbustion unit types (e.g., recovery furnaces
and rotary liquor kilns) are inherently |ower-enmtting
because they achi eve nore conpl ete conbusti on of organic
conmpounds. (No HAP enission data were avail able for the
pyrolysis unit; however, that unit is scheduled to be
decomn ssi oned by 1998 due to operational difficulties, and

no nore pyrolysis units are expected to be installed at
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stand-al one semi chemcal pulp mlls.) Unlike kraft recovery
furnaces, nost of the HAP's emitted from fl ui di zed- bed
reactors at stand-al one sem chemcal pulp mlls are forned
in the reactor due to inconplete conbustion, not from
contact of the exhaust streamw th black |iquor or HAP-
contam nated water in the DCE or wet ESP systens. Carbon
nmonoxi de em ssions, an indicator of conbustion efficiency,
have been neasured from fl ui di zed-bed reactors at |evels as
hi gh as 50,000 parts per mllion by volune (ppm); by
contrast, kraft recovery furnaces typically emt |ess than
1,000 ppm of CO No add-on control devices are currently
bei ng used to control total gaseous organic HAP em ssions
from conbustion sources at stand-al one sem chem cal pulp
mlls; however, at |least one RTOw Il be installed to
control emssions froma fluidized-bed reactor at a
sem chemcal mll by the end of 1997.

C. Sel ection of Definition of Affected Source

Most industrial plants consist of nunerous pieces or
groups of equi pnent that emt HAP and that nmay be viewed as
em ssion “sources.” The Agency, therefore, uses the term
“affected source” to designate the equi pnent within a
particul ar kind of plant that is chosen as the “source”
covered by a given standard. For today’s rul enmaking, EPA is
proposing to define the affected source as each i ndivi dual

process unit within the chem cal recovery area at kraft,
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soda, sulfite, and stand-alone sem chemcal pulp mlls. For
kraft and soda pulp mlls, each recovery furnace and its
associ ated SDT(‘s) are considered together as an affected
source. The Agency decided to consider these em ssion
poi nts as one source because recovery furnaces and SDT's are
generally sold as one unit, although the em ssions fromthe
recovery furnace and the SDT are treated separately in
nearly all cases. |In today’'s proposed rul enaking, five
process units are examned: (1) kraft and soda NDCE
recovery furnaces (and associated SDT's), (2) kraft and soda
DCE recovery furnace systens (and associ ated SDT' s),
(3) kraft and soda lime kilns, (4) sulfite conbustion units,
and (5) sem chem cal conbustion units.

D. Selection of Pollutants

For purposes of this rule, the HAP's emtted from
conbustion sources at pulp mlls have been divided into
three categories: (1) PMHAP' s, (2) total gaseous organic
HAP's, and (3) HO. The EPA proposes to regul ate em ssions
of PM HAFP's and gaseous organi c HAP' s.

1. PMHAP s

Avai | abl e em ssion data indicate that PM HAP' s are
emtted fromkraft and soda recovery furnaces, SDI's, and
l[ime kilns and sulfite conbustion units. Particulate matter
HAP' s represent approximately 0.2 percent of the PMemtted

from these conbusti on sources. Particulate matter was
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selected as a surrogate for HAP netals emtted in the form
of particulate. Available data on PM control device
performance indicate that control systens that control PM
al so control the HAP portion of the PM (See Technica
Support Docunent: Chem cal Recovery Conbustion Sources at
Kraft and Soda Pulp MIIls, Chapter 3; docket entry No. I|I-A-
31.) However, as a neans of maxim zing conpliance
flexibility, the proposed rule also includes a PM HAP
emssion limt for existing affected sources at kraft and
soda mlls that choose to neasure PM HAP' s directly, as
opposed to measuring PM

2. Total Gaseous O ganic HAP's

Avai | abl e em ssion data indicate that the foll ow ng
gaseous organic HAP's are emtted fromkraft and soda NDCE
recovery furnaces and DCE recovery furnace systens and
sem chem cal conbustion units: acetal dehyde, benzene,

f or mal dehyde, nethyl ethyl ketone, nethyl isobutyl ketone,
met hanol , phenol, styrene, toluene, and xyl enes. Methanol
is the predom nant gaseous organic HAP emtted from kraft
and soda NDCE recovery furnaces and DCE recovery furnace
syst ens.

Met hanol was sel ected as a surrogate for gaseous
organi ¢ HAP conpounds for denonstrating conpliance with the
total gaseous organic HAP limts for new kraft and soda NDCE

recovery furnaces and DCE recovery furnace systens because
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met hanol is the predom nant HAP emtted fromthese sources,
and controls in place for nethanol also would result in the
control of other gaseous organi c HAP conpounds. (See
Techni cal Support Docunent: Chem cal Recovery Conbustion
Sources at Kraft and Soda Pulp MIls, Chapter 2; docket
entry No. Il-A-31.) For exanple, the major em ssion
mechani smfor the rel ease of gaseous organi ¢c HAP conpounds
is the stripping of the conpounds fromthe black |liquor in
the BLO unit, the DCE, and sone ESP systens. Reducing
contact between the gas streans and the black Iiquor in
t hese units reduces not only methanol em ssions but also
em ssions of other gaseous organic HAP's. In addition,
performance tests are nore expensive when a range of organic
conmpounds nust be neasured. The neasurenent of methanol as
a surrogate for gaseous organi c HAP's reduces conpli ance
costs. Therefore, the Agency sel ected nethanol as a
surrogate for total gaseous organi c HAP em ssions for new
kraft and soda NDCE recovery furnaces and DCE recovery
furnace systens.

For new and exi sting sem chem cal conbustion units, THC
em ssions were selected as a surrogate for total gaseous
organi ¢ HAP em ssions. Em ssions from sem chemn ca
conmbustion units are primarily the result of inconplete

conbusti on, and THC eni ssions were found to correlate with
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HAP em ssions. (See Correlation of THC Em ssions with HAP
Em ssi ons Meno; docket entry No. I1-B-71.)

3. Hydrochloric Acid (Hd)

The Agency proposes not to regulate HCO em ssions from
recovery furnaces. Under the authority of
section 112(d)(4), the Agency has determ ned that no further
control is necessary because HO is a “health threshold
pollutant,” and HO levels emtted fromrecovery furnaces
are below the threshold value wthin an anple nmargin of
safety. The follow ng discussion provides the basis for the
Agency’ s decision not to regulate HCO em ssions from
recovery furnaces. Specifically, this section discusses (1)
the statutory authority for considering the health threshold
when establishing standards, (2) the determ nation of HO as
a threshold pollutant, (3) the exposure assessnment nodeling
of HO em ssions fromrecovery furnaces, (4) an ecol ogica
assessment of HCO, and (5) the Agency’s concl usions.

a. Statutory Authority. The Act includes certain

exceptions to the general statutory requirenent to establish
em ssi on standards based on the performance of MACT. O

rel evance here, section 112(d)(4) provides EPA with
authority, at its discretion, to devel op risk-based
standards for HAP's “for which a health threshold has been
establ i shed”, provided that the standard achi eves an “anpl e

margin of safety.” (The full text of the section 112(d)(4):
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“Iwlith respect to pollutants for which a health threshold
has been established, the Adm nistrator may consider such
threshold level, within an anple margi n of safety, when
establ i shing em ssion standards under this subsection.”)

The EPA presunptively applies section 112(d)(4) only to
HAP' s that are not carcinogens because Congress clearly
i ntended that carcinogens be consi dered nont hreshold
pollutants. (Staff of the Senate Committee on Environnent
and Public Wrks, A Legislative History of the Cean Ar Act
Amendnents of 1990, Vol. 1 at 876, statenent of Senator
Dur enber ger during Senate Debate of October 27, 1990: “Wth
respect to the pollutants for which a safe threshold can be
set, the authority to set a standard | ess stringent than
maxi mum achi evabl e control technology is contained in
subsection (d)(4). Wth respect to carcinogens and ot her
non-threshold pollutants, no such authority exists in
subsection (d) or in any other provision of the Act.”) The
| egi slative history further indicates that if EPA i nvokes
this provision, it nust assure that any eni ssion standard
results in anbient concentrations |ess than the health
threshold, with an anple margin of safety, and that the
standards nust al so be sufficient to protect agai nst adverse
environnmental effects (S. Rep. No. 228, 101st Cong. at 171).
Costs are not to be considered in establishing a standard

pursuant to section 112(d)(4) (lbid.).
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Therefore, EPA believes it has the discretion under
section 112(d)(4) to devel op risk-based standards for sone
categories emtting threshold pollutants, which may be | ess
stringent than the corresponding “fl oor”-based MACT standard
woul d be. |If EPA decided to devel op standards under this
provision, it would seek to assure that em ssions fromevery
source in the category or subcategory are |l ess than the
threshold I evel to an individual exposed at the upper end of
the exposure distribution. The upper end of the exposure
distribution is calculated using the “high end exposure

estimate,” defined as “a plausible estimte of individual
exposure for those persons at the upper end of the exposure
di stribution, conceptually above the 90th percentile, but
not hi gher than the individual in the population who has the
hi ghest exposure” (EPA Exposure Assessnent Cuidelines, 57 FR
22888, May 29, 1992). The EPA believes that assuring
protection to persons at the upper end of the exposure
distribution is consistent with the “anple margi n of safety”
requi renent in section 112(d)(4).

The EPA enphasi zes that use of section 112(d)(4)
authority is wholly discretionary. As the |legislative
hi story descri bed above indicates, cases may arise in which
ot her considerations dictate that the Agency shoul d not

invoke this authority to establish | ess stringent standards,

despite the existence of a health effects threshold that is
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not jeopardized. For instance, EPA does not anticipate that
it would set |ess stringent standards where evi dence
indicates a threat of significant or w despread
environnental effects, although it may be shown that
em ssions froma particular source category do not approach
or exceed a level requisite to protect public health with an
anple margin of safety. The EPA may al so el ect not to set
| ess stringent standards where the estimated health
threshold for a contamnant is subject to |large uncertainty.
Thus, in considering appropriate uses of its discretionary
authority under section 112(d)(4), EPA intends to consider
ot her factors in addition to health threshol ds, including
uncertainty and potential “adverse environnental effects,”
as that phrase is defined in section 112(a)(7).

b. Health Effects Assessnment. Several factors are

considered in the Agency’s decision of whether a poll utant
shoul d be categorized as a health threshold pollutant for
t he purposes of section 112(d)(4). These factors include
evi dence and cl assification of carcinogenic risk and
evi dence of noncarcinogenic effects. The follow ng
di scussi on focuses on these factors.

Consideration is given to any evidence of human
carcinogenic risk associated with the pollutant. Based on
Congress’s intent, for the purposes of section 112(d)(4),

the Adm nistrator presunptively concludes that HAP' s
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classified as either G oup A (known carcinogen), Goup B
(probabl e carcinogen), or Goup C (possible carcinogen) (as
defi ned under the EPA's 1986 Carci nogen Ri sk Assessnent
CGuidelines (51 FR 33992; Septenber 24, 1986)) should not be
categori zed as threshold pollutants (as per
section 112(f)(2)(A) of the Act, which requires EPA to
consi der residual risk standards for pollutants classified
as “known, probable, or possible human carci nogens”). The
EPA recogni zes that advances in risk assessnment science and
policy, as incorporated in future EPA risk assessnent
gui del ines, may affect the way EPA differentiates between
t hreshold and non-threshold HAP's. The EPA's draft
Gui delines for Carcinogen Ri sk Assessnment (public review
draft, April, 1996) suggest that carcinogens be assigned
non-|inear dose-response rel ati onships where data warrant.
It is possible that dose-response curves for some substances
may reach zero risk at a dose greater than zero, creating a
threshold for carcinogenic effects. The EPA will consider
both the state of the science and legislative intent in
future rul emaki ng under section 112(d)(4). Under EPA' s
current guidelines, the Agency considers the data on
carcinogenicity in humans and/or aninmals for pollutants with
A, B, or Cclassifications adequate support for

consideration of a HAP as a nonthreshol d pol | utant.
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By definition, the Agency does not have enough evi dence
avail abl e to concl ude whether HAP's with the wei ght of
evidence classification of G oup D (as defined under the
EPA' s 1986 Carci nogen Ri sk Assessnent CGuidelines [51 FR
33992; Septenber 24, 1986]) pose a human cancer risk. Thus,
the Agency will determ ne, on a case-by-case basis, whether
t he avail abl e evidence is sufficient to conclude whether a
“safety threshold for exposure” exists for each HAP that is
classified as a Goup D pollutant. For the purposes of this
action, the Agency believes it is reasonable to classify HC
as a Goup D pollutant (see Health Assessnent Docunent for
Chl ori ne and Hydrogen Chloride, Review Draft;
EPA- 600/ 8- 87/ 041A, August 1994). This classification is
based on only one animal study, and no human data are
avai l able for review. In the animl study, no carcinogenic
response was observed in rats exposed via inhalation. Based
on the limted negative carcinogenicity data, and on EPA s
knowl edge of how HC reacts in the body and its likely
mechani sm of action (discussed further below), the Agency
presunptively considers HOJ to be a threshold pollutant.

Under current EPA science policy, HAP's classified as
G oup E pollutants (evidence of noncarcinogenicity for
humans) are presunptively considered by the Agency, for the
pur poses of section 112(d)(4), to have a “safety threshold

of exposure. Therefore, Goup E pollutants are consi dered
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threshol d pollutants, unless there is adequate evidence to
the contrary. The EPA has devel oped new ri sk assessnent
gui delines for reproductive effects (see
http://ww. epa. gov/ ORD/ WebPubs/repro), and is in the process
of devel oping others (e.g., devel opnental effects and
neurotoxicity) that may influence determ nations of
threshol ds for specific pollutants.

For pollutants such as HC that are considered to have
a “threshold of safety” bel ow which adverse effects are not
expected, the information on noncarcinogenic effects nust
be evaluated to determ ne the potential hazards associ ated
wi th exposure to the pollutant. One approach for
determ ning potential hazards of a pollutant is to use its
| nhal ati on Reference Concentration (RFC). The RFCis
defined as an estimate (with uncertainty spanni ng perhaps an
order of magnitude) of a daily inhalation exposure that,
over a lifetime, would not likely result in the occurrence
of noncancer health effects in humans. A heal th benchmark
such as the RfFC can be established by applying uncertainty
factors to the critical toxic effect derived fromthe | owest
or no-adverse-effect |evel of a pollutant (see
EPA- 600/ 8- 90- 066F, Cct ober 1994, Methods for Derivation of
| nhal ati on Reference Concentrations and Applications of
| nhal ati on Dosinetry). The confidence in the RFC (which is

given a qualitative ranking of either high, medium or |ow)
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i s based on the nunber of studies available and the quality
of the data base, anong other things.

The RFC for HO is based on a single animal study,
whi ch used only one dose and had |imted toxicol ogi cal
measurenents. In that study, |aboratory rats exposed to
15,000 pg/n¥ HO for 6 hours per day, 5 days per week for
life, devel oped an increased incidence of hyperplasia of the
| arynx and trachea, conpared to controls (Health Assessnent
Docunment for Chlorine and Hydrogen Chloride, Review Draft;
EPA- 600/ 8- 87/ 041A, August 1994). Effects on |aboratory
ani mal s exposed to even higher concentrations of HCO for
90 days included danage to the organs of the respiratory
system but not to nore distant organs. Chronic exposure
studi es involving | ower concentrations (less than
15, 000 wg/ m¥) have not been done, nor have conprehensive
epi dem ol ogi cal studies of humans (Health Assessnent
Docunent for Chlorine and Hydrogen Chloride, Review Draft;
EPA- 600/ 8- 87/ 041A, August 1994).

The RFC for HO is 20 pg/ n? (EPA, 1995, Integrated Risk
I nformation System (IRI'S), Reference Concentration (RfFC) for
| nhal ati on Exposure for Hydrogen Chloride. National Center
for Environnental Assessnent, C ncinnati, OH On-Line).
This concentration is a | ow confidence REC with an
uncertainty factor of 300 applied to the | owest adverse

effect level noted in animals (Ibid).
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CGenerally, information on devel opnental and
reproductive effects would provide additional confidence in
t he adequacy of the health benchmark for characteri zing
health risk. No information is available on the
devel opnental or reproductive effects associated with HC
exposure in humans or aninmals. However, no additional
uncertainty is applied for the | ack of these studi es because
HC that deposits in the lung is not expected to have any
effects at sites distant fromthe [ung. Hydrogen chloride,
in solution, quickly dissociates to H (which, in smal
doses, is buffered in the tissue or blood) and G- (which is
ubiquitous in the body). Therefore, HO is expected to have
only local effects at the site of initial deposition.
Furthernmore, HO is not thought to be directly genotoxic
(Heal th Assessnent Docunent for Chlorine and Hydrogen
Chl oride, Review Draft; EPA-600/8-87/041A, August 1994).

Based on the infornation presented above, the
Adm ni strator has determned that HO is a health threshold
pol lutant for the purpose of section 112(d)(4) of the Act.
The Admi nistrator also concludes that, in this case, the RIC
is an appropriate threshold value for assessing risk to
humans associated with exposure to this pollutant through
i nhal ati on.

C. Exposure Assessment. Based on em ssion tests of 14

kraft recovery furnaces, uncontrolled HO em ssions from DCE
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and NDCE recovery furnaces range fromO to 923 My/yr (0 to
1,016 tons/yr); however, the concentrations of HCO in
recovery furnace exhaust gases (0.3 to 95.6 ppm) are
relatively | ow due to the high volunme of the exhaust gases.
Chl orides enter the liquor cycle primarily through the wood
used for pul ping and the caustic used as makeup chem cal
during white |iquor preparation, although mll process water
can also be a significant contributor. A small portion of
the chlorides in the black liquor fed to the recovery
furnace can be emtted fromthe furnace as HC gas. The
remai ning chlorides in the black Iiquor exit the recovery
furnace as inorganic alkali salts, either as particulate in
t he exhaust gases or as a constituent of the snelt.

For sulfite conbustion units, HC em ssions are
negli gi bl e because aci d-gas absorption systens are an
integral part of the sulfite chem cal recovery process.
Hydrochl oric acid em ssions data are available for only one
sulfite combustion unit; HO em ssions fromthis unit were
approximately 1 ppm follow ng the acid-gas absorption
system No data are available on HO em ssions prior to the
aci d-gas absorption systens. No HCl em ssion data are
avai l abl e for sem chem cal conmbustion units. However,
nei t her process nor technical considerations indicate that

HC em ssions would be significant.
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| nputs for the exposure assessnent nodel were devel oped
for kraft and soda recovery furnaces, which have the higher
HCO em ssions. The inputs were devel oped using avail abl e
test data and m | -specific process data. Estinated HC
em ssion rates were based on the highest avail able HC
em ssion factors (in units of kilogranms [kg] of HC per kg
of black liquor solids fired) for both NDCE and DCE recovery
furnaces. Because the HCO em ssion rates were based on
mll-specific process data (e.g., black liquor solids firing
rate), each recovery furnace type at each mll had a uni que
set of em ssions estimates. Stack paranmeters (i.e., height,
di aneter, tenperature and velocity) were based on
i nformation obtained fromthe A RS data base; average val ues
fromAIRS were assigned to those sources for which AIRS data
were not available. For mlls with multiple recovery
furnaces (e.g., two NDCE recovery furnaces), HO em ssions
fromthe furnaces were summed, and the stack paranmeters for
t hose recovery furnaces were averaged.

Thi s exposure assessnment was conducted foll owi ng the
principles described in the Agency’ s Exposure Assessnent
Qui del i nes (57 FR 22888, May 29, 1992). There is no
expectation that the population will be exposed to higher
Il ong-termlevels of HO than those predicted by the nodel
In this case, a screening analysis was used to deternmne if

em ssions of HC could result in exposures above Agency-
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est abl i shed health threshold concentrations. The assessnent
was conducted for 106 mlls. The applied approach
i ncorporates into the analysis ranges of values for those
vari ables neeting the followng criteria: where
mat hemati cal distributions are avail able; where the
vari abl es are i ndependent; and, nost inportantly, where the
vari ables are believed to significantly influence the
results of the analysis. This probabilistic procedure uses
Monte Carlo simulation to produce distributions with
associ ated probability estimations (e.g., there is a
95 percent probability that the estinated exposure to the
nost exposed popul ation group (census bl ock) is |ess than
the RFC for HO).

The distributions used in the Monte Carlo anal ysis were
taken primarily from EPA sources (such as the Exposure
Fact ors Handbook; EPA/ 600/ 8-89/043, July 1989) and the
literature. Best judgnents were used in selecting the
di stributions and, in sonme cases, in using only portions of
the distributions that are provided in the Handbook. Use of
other distributions may result in different final outcones
for the Monte Carl o anal ysi s.

The results of this analysis show that, at the
95 percent confidence interval, the nmaxi mnum concentration

predi cted to which people are estimted to be exposed is
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0.3 ug/n¥, 60 times |less than the inhalation reference
concentrati on.

In addition, terrain (e.g., hills and valleys) is known
to affect concentration estimates predicted near facilities
with el evated pollutant releases (e.g., stacks). The effect
of terrain on estimated HCl concentrations was investi gated
by including terrain in the nodeling of the ten recovery
furnaces that produced the highest estimted HC
concentrations at census blocks in the exposure assessnent
descri bed above. The terrain analysis and a Monte Carlo
assessnment simlar to that described above resulted, at the
95 percent confidence interval, in a maxi mum concentration
to which people are expected to be exposed of 2 g/ n¥, which
is 10 times less than the inhalation reference
concentrati on.

d. Ecol ogi cal Assessnent. The standards for em ssions

must al so protect against significant and w despread adverse
environnental effects to wldlife, aquatic life, and other
natural resources. Approaches to ecological risk
assessnents are being devel oped and applied by EPA for
several areas of concern regarding the effects of

pollutants. For HC emtted by these source categories, a
formal ecol ogical risk assessnent as such has not been nade.

However, publications in the literature have been revi ewed
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to determine if there would be reasonabl e expectation for
serious or w despread adverse effects to natural resources.

Aspects of pollutant exposure and effects that shoul d
be considered are: toxicity effects fromacute and chronic
exposures to expected concentrations around the source (as
measured or nodel ed), persistence in the environnent, | ocal
and | ong-range transport, and tendency for bio-magnification
wth toxic effects mani fest at higher trophic |evels.

No research has been identified for effects on
terrestrial animl species beyond that cited in the
devel opnent of the RFC. The evidence avail able to date,
di scussed in section IV.D.3.b of this preanble, indicates
that HO is a threshold pollutant for the purposes of
section 112(d)(4) of the Act. Modeling cal cul ations
indicate that there is little |ikelihood of chronic or
wi despread exposure to HC at concentrations above the
t hreshol d around pul p and paper mlls. Based on these
consi derations, EPA believes that the RfFC can reasonably be
expected to protect agai nst w despread adverse effects in
ot her ani mal species as well.

Plants al so respond to airborne HCO |levels. Chronic
exposure to about 600 wg/n?, can be expected to result in
di scernible effects, depending on the plant species. Plants
respond differently to HO as an anhydrous gas than to HC

aerosols. Relative humdity is inportant in plant response;
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there appears to be a threshold of relative humdity above
which plants will incur twice as nuch damage at a gi ven dose
(Medi cal and Biological Effects of Environnmental Pollutants:
Chl ori ne and Hydrogen Chl ori de, National Acadeny of
Sci ences, 1976). Effects include |eaf injury and decrease
in chlorophyll levels in various species given acute,
20- m nut e exposures of 6,500 to 27,000 wg/ n (Health
Assessnent Docunent for Chlorine and Hydrogen Chlori de,
Revi ew Draft; EPA-600/8-87/041A, August 1994). A field
study reports different sensitivity to damage of foliage in
50 species growing in the vicinity of an anhydrous al um num
chloride manufacturer. Anerican elm bur oak, eastern white
pi ne, basswood, red ash and several bean species were
observed to be nost sensitive. Concentrations of HC in the
air were not reported. Chloride ion in whole | eaves was 0.2
to 0.5 percent of dry weight; sensitive species showed
damage at the | ower value, but tolerant species displayed no
injury at the higher value. |Injury declined with distance
fromthe source with no effects observed beyond 300 neters
(Har per and Jones, 1982, “The relative Sensitivity of Fifty
Pl ant Species to Chronic Doses of Hydrogen Chloride,”
Phyt opat hol ogy 72: 261-262).

Prevailing neteorology strongly determ nes the fate of
HC in the atnosphere (Health Assessnment Docunent for

Chl ori ne and Hydrogen Chloride, Review Draft;
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EPA- 600/ 8- 87/ 041A, August 1994). However, HCO is not
considered a strongly persistent pollutant, or one where
| ong range transport is inportant in predicting its
ecol ogical effects. |In the atnosphere, HO can be expected
to be absorbed into aqueous aerosols, due to its great
affinity for water, and renoved fromthe troposphere by
rainfall. In addition, HO wll react with hydroxy ions to
yield water plus chloride ions. However, the concentration
of hydroxy ions in the troposphere is low, so HJ nmay have a
relatively long residence tine in areas of low humdity. No
studies are reported of HC |levels in ponds or other snal
wat er bodi es or soils near major sources of HC em ssions.
Toxic effects of HO to aquatic organisns would |ikely be
due to the hydroniumion, or acidity. Aquatic organisns in
their natural environnents often exhibit a broad range of pH
tolerance. Effects of HO deposition to small water bodies
and to soils will primarily depend on the extent of
neutralizing by carbonates or other buffering compounds
(Heal th Assessnent Docunent for Chlorine and Hydrogen
Chl oride, Review Draft; EPA-600/8-87/041A, August 1994).
Chloride ions are essentially ubiquitous in natural waters
and soils, so mnor increases due to deposition of dissolved
HCO w Il have nmuch | ess effect than the deposited hydroni um
ions. Deleterious effects of HO on ponds and soils, where

such effects m ght be found near a major source emtting to



77
t he atnosphere, likely will be local rather than w despread,
as observed in plant foliage.

Effects of HO on tissues are generally restricted to
those imedi ately inpacted and are essentially acidic
effects. The rapid solubility of HO in aqueous nedi a
rel eases hydroniumions, which can be corrosive to tissue
when above a threshold concentration. The chloride ions may
be concentrated in sone plant tissues, but nay be
di stributed throughout the organism as nbst organi sns have
chloride ions in their fluids. Leaves or other tissues
exposed to HO may show some concentration above that of
their imediate environnent; that is, sonme degree of
bi oconcentration can occur. However, |long-term storage in
speci fic organs and bi onmagnification of concentrations of
HC in trophic levels of a food chain would not be expected.
Thus, the chemical nature of HO results in deleterious
effects, that when present, are |ocal rather than
wi despr ead.

e. Conclusions. The results of the exposure

assessnent nodel | ing showed exposure |evels to HO em ssions
fromkraft and soda recovery furnaces bel ow the health
threshold value. Furthernore, the threshold value, for
which the RFC was determ ned to be an appropriate val ue, was
not exceeded when taking into account an anple margi n of

safety. Finally, no significant or w despread adverse
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environnental effects fromHC are anticipated. Therefore,
t he Agency, under authority of section 112(d)(4), has
determ ned that further control of HC em ssions fromkraft
and soda recovery furnaces and sulfite and sem chem ca
conbustion units is not necessary.

E. Det erm nati on of Subcat egories and MACT Fl oors

The first step in establishing MACT floors is to
determ ne whether the source category warrants
subcat egori zation. In evaluating the chem cal recovery
process for subcategorization, the Agency took into
consideration the type of equipnent used in the process, the
em ssion potential of each em ssion point, and any
variations in the process due to pulp type. The Agency
determ ned that the chem cal recovery areas at kraft and
soda pulp mlls do not warrant subcategorization because the
recovery areas are conparable in processes, equipnent, and
HAP em ssions. The Agency determ ned that separate
subcat egories are warranted for sulfite and stand-al one
sem chem cal pulp mlls because the recovery processes used
at sulfite and stand-al one sem chenmical pulp nmlls are
specifically different fromeach other and fromthose used
at kraft and soda pulp mlls.

The proposed MACT floors for each category were
established on an em ssion point basis. For existing

sources at kraft and soda pulp mlls, the MACT floor was
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establ i shed by exam ning the em ssion | evel achievable by
the control technol ogy used by the source at the
94t h percentile (i.e., the nedian em ssion [imtation
achieved by the top 12 percent of sources). Because there
are fewer than 30 sulfite conbustion units nationw de, the
proposed MACT floor for existing sources at sulfite pulp
mlls was established by exam ning the em ssion |evel
achi eved by the control technol ogy used by the best-
performng five existing sources at sulfite pulp mlls. The
MACT fl oor approach used for existing sources at sulfite
pulp mlls was al so used for existing sources at stand-al one
sem chem cal pulp mlls because there are fewer than
30 sem chem cal conbustion sources. The MACT fl oor
technol ogi es for new sources at kraft, soda, sulfite, and
st and- al one senmichem cal pulp mlls are based on the best-
perform ng simlar source for each subcategory. The contro
t echnol ogi es and correspondi ng em ssion |evels that
represent the proposed MACT floors were determ ned based on
t echnol ogy and em ssion data that were available to the
Admi ni strator.

1. MACT Floors--Kraft and Soda Pulp Mlls

This section provides a brief description of the MACT
fl oor determ nations for kraft and soda NDCE recovery
furnaces, DCE recovery furnace systens, |linme kilns, and

SDT' s.
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a. NDCE Recovery Furnaces. An estimated 128 NDCE

recovery furnaces operate at 96 U.S. kraft and soda pulp
mlls. Information regarding the furnace type, size, and
add-on control devices is available for approximtely
88 percent of these recovery furnaces. N nety-seven percent
of NDCE recovery furnaces are equi pped with an ESP,
2 percent are equipped with an ESP fol |l owed by a wet
scrubber, and the remaining 1 percent are equipped with two
wet scrubbers in series. The add-on control devices were
installed primarily for control of PM em ssions.

The foll ow ng paragraphs describe the proposed MACT
fl oor control technol ogies for new and existing kraft and
soda NDCE recovery furnaces for both PM PM HAP and t ot al
gaseous organic HAP control and the em ssion | evels
achi evabl e with each proposed MACT fl oor technol ogy.

(1) PMand PM HAP MACT Floors. Properly designed and

operated ESP's used on kraft recovery furnaces routinely
achi eve PMrenoval efficiencies of 99 percent or greater.
Al t hough em ssion test data fromrecovery furnace ESP' s on
PM HAP performance are limted, avail able data on ESP
performance indicate that those systens that achieve the
greatest PMrenoval show the best performance for the HAP
portion of the PM (See Technical Support Docunent:

Chem cal Recovery Conbustion Sources at Kraft and Soda Pul p
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MIls, Chapter 3; docket entry No. II-A-31.) Therefore, PM
can be used as a surrogate for PM HAP s.

The NSPS for kraft pulp mlls requires that PM
em ssions fromrecovery furnaces constructed, reconstructed,
or nodified after Septenber 24, 1976 be | ess than or equal
to 0.10 g/dscm (0.044 gr/dscf) of flue gas corrected to
8 percent oxygen. Approximately 39 percent of NDCE recovery
furnaces are subject to the NSPS, and even nore (80 percent)
reportedly achieve the NSPS |imt.

Long-term (nonthly) PMem ssion data are avail able for
ei ght NDCE recovery furnaces. Particulate matter em ssions
from each of these eight NDCE recovery furnaces varied
significantly fromnonth to nonth; however, PM em ssions
from seven of the eight NDCE recovery furnaces consistently
nmet the NSPS Iimt of 0.10 g/dscm (0.044 gr/dscf) corrected
to 8 percent oxygen over a 4- to 6-year period.

Col l ectively, em ssions fromthese seven NDCE recovery
furnaces ranged from0.002 to 0.10 g/dscm (0.001 to

0.044 gr/dscf), corrected to 8 percent oxygen. (See State
of Washi ngton Data Meno, docket entry No. 11-B-59.) Thus,
the long-term data denonstrate that NDCE recovery furnaces
equi pped with ESP s can neet the NSPS | evel of 0.10 g/dscm
(0.044 gr/dscf) corrected to 8 percent oxygen on a |long-term
basis. Because greater than 6 percent of NDCE recovery

furnaces are capable of nmeeting the NSPS |limt on a | ong-
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termbasis with ESP's, the proposed MACT fl oor PM control
technol ogy for existing kraft and soda NDCE recovery
furnaces is an ESP capabl e of neeting the NSPS, which
typically has a specific collecting area (SCA) of
100 nt/ (n¥/ sec) (530 ft?/ 1,000 acfrm). The application of the
proposed MACT floor PM control technology is represented by
a PMemssion |evel of 0.10 g/dscm (0.044 gr/dscf) corrected
to 8 percent oxygen.

The proposed MACT fl oor control technol ogy for PM HAP
is the sanme as the proposed MACT floor control technol ogy
for PMand is represented by a PM HAP em ssion | evel of
1. 00E-03 kg/My (2.01E-03 I b/ton) of black |iquor solids
fired. The proposed MACT floor PM HAP em ssion level is
based on avail able test data and is equivalent to the
average PM HAP em ssion factor for recovery furnaces with PM
em ssions that achieve the NSPS | evel of 0.10 g/dscm
(0.044 gr/dscf) corrected to 8 percent oxygen.

Wth respect to MACT for new sources, the best-
perform ng PM control system of the eight NDCE recovery
furnaces for which |ong-term PM em ssion data are avail abl e
is an ESP with an operating SCA between 110 and
130 nt/ (n¥/ sec) (570 and 670 ft? 1,000 acfm) followed by a
cross-fl ow, packed-bed scrubber. Mnthly PM em ssions data
fromthe NDCE recovery furnace with this control system

varied fromO0.002 to 0.025 g/dscm (0.001 to 0.011 gr/dscf)
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corrected to 8 percent oxygen over a 6-year period. Taking
the variability of the data into consideration, a PM
em ssion |l evel of 0.034 g/dscm (0.015 gr/dscf) was sel ected
to represent the MACT fl oor PMem ssion | evel for new NDCE
recovery furnaces. Therefore, the proposed MACT floor PM
control technology for new kraft and soda NDCE recovery
furnaces is an ESP capabl e of achieving a PM em ssion |evel
of 0.034 g/dscm (0.015 gr/dscf) corrected to 8 percent
oxygen (i.e., an ESP with a typical SCA between 110 and
130 nt/[n¥/ sec] [570 and 670 ft? 1,000 acfn]) followed by a
packed- bed scrubber.

Al t hough the proposed MACT fl oor PM control technol ogy
for new NDCE recovery furnaces includes both the ESP and the
cross-fl ow, packed-bed scrubber, the scrubber was installed
as a heat recovery device and for SO, control and is not
expected to provide nuch, if any, additional PMcontrol.
Because of the high PMrenoval efficiencies achievable with
newer ESP's, the proposed MACT floor PMem ssion | evel of
0.034 g/dscm (0.015 gr/dscf) corrected to 8 percent oxygen
for new NDCE recovery furnaces could be achieved with the
application of the ESP al one.

A PM HAP emi ssion | evel was not established for new
NDCE recovery furnaces because insufficient PM HAP data are
avai |l abl e from NDCE recovery furnaces representing MACT for

new sour ces.
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(2) Total Gaseous Organic HAP MACT Floors. The ESP

systens applied to existing NDCE recovery furnaces conform
to one of two designs: wet ESP systens or dry ESP systens.
A wet ESP system uses unoxidi zed black liquor or water in
the ESP bottomor in the PMreturn system A dry ESP system
I ncl udes both a dry-bottom ESP and a dry PMreturn system
Wet ESP systens that use black |Iiquor or HAP-contam nated
water emt higher |evels of gaseous organic HAP's than dry
ESP systens due to the stripping of gaseous organic HAP' s
fromthe black |liquor or HAP-contam nated water in the ESP
bottomor PMreturn system Based on the avail abl e eni ssion
data, NDCE recovery furnaces with dry ESP systens emit, on
average, approxinmately 72 percent |ess total gaseous organic
HAP' s than NDCE recovery furnaces with wet ESP systens.

Al t hough information is available to classify al nost
all (99 percent) of NDCE recovery furnace ESP's as wet- or
dry-bottom little information is avail able regarding the
use of black |iquor or HAP-contam nated water in the
recovery furnace ESP PMreturn systens. Based on the
limted available informati on on ESP return systens,
approximately 5 percent of NDCE recovery furnaces are
estimated to be equipped with dry ESP systens. Because the
esti mat ed percentage of NDCE recovery furnaces equi pped with
dry ESP systens is |less than 6 percent, the proposed MACT

fl oor control technology for total gaseous organi c HAP
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em ssions fromexisting kraft and soda NDCE recovery
furnaces is a wet ESP system and, thus, no control of total
gaseous organic HAP's is achieved at the floor. However,
because NDCE recovery furnaces equi pped with dry ESP systens
represent the best-controlled source for total gaseous
organi ¢ HAP em ssions, the proposed MACT fl oor total gaseous
organi ¢ HAP control technology for new kraft and soda NDCE
recovery furnaces is a dry ESP system Em ssion data from
three NDCE recovery furnaces equi pped with dry ESP systens
indicate that a total gaseous organic HAP em ssion | evel, as
neasured by nethanol, of 0.012 kg/My (0.025 I b/ton) of black
liquor solids fired or less is achievable. The methanol
em ssion | evel corresponds to the highest three-run average
obtained for a dry ESP system on an NDCE recovery furnace
pl us an additional anpbunt to account for the variability in
the dry ESP system data set and the | ack of |ong-term data.
Therefore, the total gaseous organic HAP em ssion | evel, as
measur ed by nethanol, associated with the proposed MACT
fl oor control technology (i.e., a dry ESP systen) is
0.012 kg/ My (0.025 I b/ton) of black |iquor solids fired.

b. DCE Recovery Furnace Systens. The DCE recovery

furnace systemincludes the recovery furnace, DCE, and the
BLO system An estimated 83 DCE recovery furnaces are in
operation at 48 U. S. kraft and soda pulp mlls. An

estimated 46 BLO systens are in operation at these 48 pulp
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mlls. O the two mlls without BLO systens, one is a soda
pulp mll, and the other is a kraft pulp mll. Information
regardi ng the furnace type, size, and add-on control devices
and the associ ated BLO systens is avail able for
approxi mately 93 percent of DCE recovery furnace systens.

Li ke NDCE recovery furnaces, all DCE recovery furnaces
are equi pped with sone type of add-on control device to
reduce PM em ssions fromthe furnace. |In the case of DCE
units, 90 percent are controlled with an ESP, 8 percent are
controlled with an ESP foll owed by a wet scrubber, and the
remai ning 2 percent are controlled with two ESP's in series.
As with NDCE recovery furnaces, MACT floor contro
t echnol ogi es for DCE recovery furnace systens were sel ected
for both PM PM HAP and total gaseous organi c HAP em ssi ons.
The foll ow ng paragraphs describe the proposed MACT fl oor
control technol ogies for new and existing kraft and soda DCE
recovery furnace systens and the em ssion | evels achi evabl e
wi th each proposed MACT fl oor technol ogy.

(1) PMand PM HAP MACT Floors. As discussed above for

NDCE recovery furnaces, properly designed and operated ESP s
used on kraft recovery furnaces routinely achieve PM renoval
efficiencies of 99 percent or greater. Using installation
dates to determ ne NSPS applicability, three DCE recovery
furnaces (i.e., 4 percent of the DCE recovery furnace

popul ation) are subject to the NSPS em ssion limt of
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0.10 g/dscm (0.044 gr/dscf) corrected to 8 percent oxygen
for kraft recovery furnaces. Long-term (nonthly) PM
em ssion data are available for an additional four DCE
recovery furnaces that are not subject to the NSPS but have
consistently net the NSPS em ssion |evel of 0.10 g/dscm
(0.044 gr/dscf) corrected to 8 percent oxygen over a 3- to
6-year period, even though PM em ssions fromeach of these
four DCE recovery furnaces varied significantly from nonth
to nonth. Collectively, the PMem ssions fromthese four
DCE recovery furnaces varied fromO0.011 to 0.10 g/dscm
(0.005 to 0.044 gr/dscf) corrected to 8 percent oxygen over
the 3- to 6-year period. (See State of Washington Data
Meno; docket entry No. 11-B-59.) The conbination of those
DCE recovery furnaces subject to the NSPS and those for
whi ch data show an ability to achieve the NSPS | evel on a
| ong-term basis represent a total of seven DCE recovery
furnaces, or 9 percent of the DCE recovery furnace popul a-
tion.

Because greater than 6 percent of DCE recovery furnaces
are capable of neeting the NSPS PMIlimt on a |long-term
basis with ESP's, the proposed MACT fl oor PM control
technol ogy for existing kraft and soda DCE recovery furnace
systens is an ESP capabl e of neeting the NSPS, which
typically has an SCA of 90 n¥/ (n¥/sec) (430 ft?/ 1,000 acfm

The application of the proposed MACT fl oor PM control
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technology is represented by a PM em ssion | evel of
0.10 g/dscm (0.044 gr/dscf) corrected to 8 percent oxygen.

The proposed MACT fl oor control technol ogy for PM HAP
is the sanme as the proposed MACT floor control technol ogy
for PMand is represented by a PM HAP em ssion | evel of
1. 00E-03 kg/My (2.01E-03 I b/ton) of black |iquor solids
fired. As with existing NDCE recovery furnaces, the
proposed MACT fl oor PM HAP em ssion level is equivalent to
t he average PM HAP em ssion factor for kraft and soda
recovery furnaces with PM em ssions that achi eve the NSPS
| evel of 0.10 g/dscm (0.044 gr/dscf) corrected to 8 percent
oxygen.

The best-perform ng PMcontrol system for both NDCE and
DCE recovery furnaces is an ESP with an operating SCA
bet ween 110 and 130 nt¥/ (nm¥/sec) (570 and 670 ft?/ 1,000 acfm
foll owed by a cross-flow, packed-bed scrubber. Mnthly PM
em ssions data fromthe recovery furnace with this contro
systemvaried fromO0.002 to 0.025 g/dscm (0.001 to
0.011 gr/dscf) corrected to 8 percent oxygen over a 6-year
period. Taking the variability of the data into
consideration, a PMem ssion |evel of 0.034 g/dscm
(0.015 gr/dscf) was selected to represent the MACT fl oor PM
em ssion | evel for new DCE recovery furnaces. Therefore
t he proposed MACT fl oor PM control technology for all new

kraft and soda DCE recovery furnaces is an ESP capabl e of
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achieving a PM em ssion | evel of 0.034 g/dscm
(0.015 gr/dscf) corrected to 8 percent oxygen (i.e., an ESP
with a typical SCA between 110 and 130 nt/[n?¥/sec] [570 and
670 ft2/ 1,000 acfnj) followed by a packed-bed scrubber.

Al t hough the proposed MACT fl oor PM control technol ogy
for new kraft and soda DCE recovery furnaces includes both
the ESP and the cross-fl ow, packed-bed scrubber, the
scrubber was installed as a heat recovery device and for SO
control and is not expected to provide nmuch, if any,
additional PMcontrol. Because of the high PMrenoval
efficiencies achievable wth newer ESP' s, the proposed MACT
fl oor PM em ssion |evel of 0.034 g/dscm (0.015 gr/dscf)
corrected to 8 percent oxygen for new DCE recovery furnaces
coul d be achieved with the application of the ESP al one.

The EPA is not proposing a MACT floor PM HAP em ssion
| evel for new kraft and soda DCE recovery furnaces for the
sane reason stated above for new NDCE recovery furnaces.

(2) Total Gaseous Organic HAP MACT Fl oors. Four of

the estinmated 46 BLO systens in operation are pipeline
nol ecul ar oxygen-based systens, which have no em ssion
points. No em ssion data are avail able from DCE recovery
furnaces with nol ecul ar oxygen BLO systens for conparison
with DCE recovery furnaces with air-based BLO systens.
Therefore, the effect of nolecular oxygen BLO systens on

total em ssions fromthe DCE recovery furnace systemis
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uncertain. Wth air-based BLO systens, gaseous organic
HAP's are stripped fromthe black liquor and emtted to the
at nosphere as the air bubbles and bl ack |iquor nake contact.
Unli ke air-based systens, nolecul ar oxygen systens use pure
oxygen, and, thus, no diluents are introduced that could
strip organi c conpounds fromthe black |iquor; consequently,
organi ¢ conpounds not released fromthe black Iiquor during
t he oxi dation process could be subsequently stripped, in
theory, fromthe oxidized black |iquor when the black |iquor
enters the direct contact evaporator. For this reason,
nol ecul ar oxygen BLO systens are not viewed by the Agency as
a control option for DCE recovery furnace systens.

The gaseous organi c HAP em ssions from2 of the
estimated 42 air-based BLO systens are controlled via
incineration in power boilers; the remai nder are
uncontroll ed. However, the two air-based BLOunits with
controll ed em ssions represent | ess than 6 percent of DCE
recovery furnace systens. Therefore, the proposed MACT
floor for total gaseous organic HAP control for existing
kraft and soda DCE recovery furnace systens is no control.

The DCE recovery furnace systens enmt nore gaseous
organi ¢ HAP's than NDCE recovery furnaces because nore
opportunities exist for gaseous organic HAP conpounds to be
stripped fromthe black liquor. |In DCE systens, gaseous

or gani ¢ HAP conpounds can be stripped fromthe black Iiquor



91
in the BLO system the DCE, and the ESP system Based on
the avail abl e em ssion data, NDCE recovery furnaces with dry
ESP systens emt approxinmately 93 percent |ess total gaseous
organi c HAP' s than DCE recovery furnace systens.

The NDCE recovery furnaces with dry ESP systens al so
have | ower TRS em ssions conpared to DCE recovery furnace
systens. The need for TRS em ssion reductions and the need
for additional recovery furnace capacity have resulted in
mlls converting older and smaller DCE units into |arger
NDCE units. Approximately 24 percent of the existing NDCE
recovery furnaces are converted DCE recovery furnaces. For
t hese reasons, and al so because NDCE recovery furnaces are
nore energy efficient than DCE recovery furnaces, all new
recovery furnace installations are of the NDCE design.
Because of its | ower HAP enission potential, an NDCE
recovery furnace equipped with a dry ESP system was sel ected
as the MACT floor total gaseous organic HAP control
technol ogy for all new kraft and soda NDCE recovery furnaces
and DCE recovery furnace systenms. This proposed MACT fl oor
control technology is capable of achieving a total gaseous
organi ¢ HAP em ssion | evel, as neasured by nethanol, of
0.012 kg/ My (0.025 I b/ton) of black |iquor solids fired.

c. Linme Kilns. An estimated 192 line kilns operate at

124 U. S. kraft and soda pulp mlls. Information regarding

the lime kiln type, size, and add-on control devices is
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avai l abl e for approximately 85 percent of these line kilns.
Al'l of the add-on control systens in place on line kilns are
for the control of PMor TRS em ssions. No add-on controls
desi gned to renove gaseous organic HAP's are applied to line
kil ns.

Gaseous organic HAP em ssions fromline kilns are
primarily attributable to the use of HAP-contam nated
process waters in the linme nmud washers and linme kiln
scrubbers. Therefore, gaseous organic HAP em ssions from
lime kilns can be m nimzed by reducing the HAP content of
process waters used in the |linme nmud washers and scrubbers.
These process waters are being regulated as part of the
final NESHAP for nonconmbustion sources at pul p and paper
mlls. Therefore, no MACT fl oor has been established for
total gaseous organic HAP's for new and existing kraft and
soda linme kilns as part of this proposed NESHAP. The
fol |l ow ng paragraphs describe the proposed MACT fl oor PM PM
HAP control technol ogies and the associ ated em ssion | evels
for existing and new kraft and soda |inme kil ns.

Particulate matter em ssions fromnost (90 percent) of
the linme kilns are controlled by wet scrubbers. Ventur
scrubbers are the nost conmon type of wet scrubber in use on
lime kilns. Particulate matter em ssions fromthe renaining
10 percent of lime kilns are controlled by ESP s (9 percent)

or the conbination of an ESP and wet scrubber (1 percent).
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Properly designed and operated venturi scrubbers and ESP s
used on kraft linme kilns are capable of reducing PM
em ssions by greater than 99 percent.

The NSPS for kraft pulp mlls requires that PM
em ssions fromgas-fired |inme kilns constructed,
reconstructed, or nodified after Septenber 24, 1976 be | ess
than or equal to 0.15 g/dscm (0.067 gr/dscf) of flue gas
corrected to 10 percent oxygen. Approximately 19 percent of
lime kilns are subject to the NSPS |imt for gas-fired |ine
kilns, and even nore (i.e., 64 percent of all |inme kilns,
including oil-fired Iine kilns) have reported average PM
em ssions |less than the gas-fired NSPS limt.

Long-term (nonthly) PM enission data are avail able for
four gas-fired line kilns that are subject to the NSPS PM
limt for gas-fired linme kilns. No long-termdata are
avail able for oil-fired linme kilns. Two of the four line
kil ns for which |ong-term PM em ssion data are avail able are
equi pped with venturi scrubbers, and two are equi pped with
ESP's. Particulate matter em ssions fromthe four |ine
kilns varied from0.002 to 0.15 g/dscm (0.001 to
0.067 gr/dscf) corrected to 10 percent oxygen over a 4- to
7-year period. The long-term data denonstrate that existing
lime kilns equipped with either venturi scrubbers or ESP s
can neet an em ssion |evel of 0.15 g/dscm (0.067 gr/dscf)

corrected to 10 percent oxygen on a |ong-term basis.
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Because greater than 6 percent of line kilns are capabl e of
nmeeting the gas-fired NSPS Iimt on a long-termbasis with
venturi scrubbers or ESP's, the proposed MACT fl oor control
technology for existing kraft and soda line kilns is either
a venturi scrubber or an ESP. The application of these
proposed MACT fl oor PM control technologies is represented
by a PM em ssion |evel of 0.15 g/dscm (0.067 gr/dscf)
corrected to 10 percent oxygen. The proposed MACT fl oor
control technology for PMHAP is the sane as the proposed
MACT fl oor control technology for PMand is represented by a
PM HAP emi ssion |level of 6.33E-03 kg/My (1.27E-02 | b/ton) of
CaO produced. The proposed MACT floor PM HAP em ssion | eve
is equivalent to the average PM HAP emi ssion factor for |ine
kilns with outlet PMem ssions that achieve the NSPS | evel
of 0.15 g/dscm (0.067 gr/dscf) corrected to 10 percent
oxygen.

O the four line kilns for which I ong-term PM eni ssion
data are avail able, the best-perform ng PMcontrol systemis
an ESP with an operating SCA of 220 nt/ (n¥/ sec)

(1,120 ft?/ 1,000 acfm, which is substantially higher than
the typical SCA for an ESP designed to neet the NSPS (i.e.,
90 n¥/[n?/ sec] [460 ft?/ 1,000 acfrmi). The nmonthly PM

em ssions fromthe best-performng linme kiln varied from
0.002 to 0.018 g/dscm (0.001 to 0.008 gr/dscf) corrected to

10 percent oxygen over a 7-year period. To account for the
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variability in the data, a PMem ssion | evel of 0.023 g/dscm
(0.010 gr/dscf) was selected to represent the MACT fl oor PM
em ssion level for newlinme kilns. Therefore, the proposed
MACT fl oor PM HAP control technol ogy for new kraft and soda
lime kilns is an ESP capabl e of achieving a PM em ssi on
| evel of 0.023 g/dscm (0.010 gr/dscf) corrected to
10 percent oxygen (i.e., an ESP with a typical SCA of
220 nt/[m¥/sec] [1,120 ft?/ 1,000 acfny).

A MACT floor PM HAP em ssion | evel was not established
for newlinme kilns for the sane reasons stated above for new
NDCE recovery furnaces.

d. Snelt Dissolving Tanks. An estimted 227 SDT' s

operate at 124 U.S. kraft and soda pulp mlls. Information
regardi ng the SDT size and add-on control devices is
avai l abl e for approximately 83 percent of the SDT's. The
add-on control systens in place on SDT's are for control of
PM em ssions. No add-on controls designed to renbve gaseous
organic HAP's are applied to SDT' s.

As di scussed above for linme kilns, gaseous organi c HAP
em ssions fromSDT's are primarily the result of the use of
HAP- cont am nat ed process waters. The HAP-cont am nat ed
process waters are typically used in the SDT scrubbers as
makeup water to the SDT. Therefore, gaseous organi c HAP
em ssions from SDT's can be m nim zed by reducing the HAP

content of process waters used in the SDI and SDT scrubber.
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However, as stated above for linme kilns, the control of HAP
em ssions from process waters is being regul ated as part of
the final NESHAP for nonconbustion sources at pul p and paper
mlls. Therefore, no MACT floor has been established for
total gaseous organic HAP em ssions for new and exi sting
kraft and soda SDT's as part of this proposed NESHAP

Particulate nmatter em ssions from nost (87 percent) of
the SDT's are controlled by wet scrubbers. Particulate
matter em ssions fromthe majority of the remaining SDT' s
are controlled by mst elimnators. Based on the avail able
performance data for wet scrubbers and mist elimnators
installed on SDT's, wet scrubbers are nore effective at
controlling PMeni ssions from SDT's than m st elimnm nators.
(See Technical Support Docunent: Chem cal Recovery
Conmbustion Sources at Kraft and Soda Pulp MIls, Chapter 3;
docket entry No. I1-A-31.) Properly designed wet scrubbers
used on kraft SDT's are capable of reducing PM em ssions by
greater than 99 percent.

The NSPS for kraft pulp mlls require that PM em ssions
from SDT's that are constructed, nodified, or reconstructed
after Septenber 24, 1976 be less than 0.10 kg/ My
(0.20 I'b/ton) of black liquor solids fired. Approximtely
29 percent of SDI's are subject to the NSPS PMIimt, and
even nore (75 percent) have reported average PM em ssions

| ess than the NSPS PMIimt. Although no | ong-term PM
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em ssion data are available for SDT's equi pped wth wet
scrubbers that are subject to the NSPS Iimt of 0.10 kg/ My
(0.20 Ib/ton) of black liquor solids fired, the preval ence
of wet scrubbers on SDT's and the high PM renoval
efficiencies achieved with this technology are sufficient to
establish wet scrubbers as the proposed MACT fl oor PM
control technology for existing kraft and soda SDT's. The
application of this control technology is represented by a
PM em ssion | evel of 0.10 kg/My (0.20 Ib/ton) of black
liquor solids fired. The proposed MACT floor contro
technol ogy for PM HAP is the same as the proposed MACT fl oor
control technology for PMand is represented by a PM HAP
em ssion | evel of 6.20E-05 kg/My (1.24E-04 | b/ton) of black
liquor solids fired. The proposed MACT fl oor PM HAP
em ssion level is equivalent to the average PM HAP em ssi on
factor for SDT's with outlet PMem ssions that achieve the
NSPS PM | evel of 0.10 kg/My (0.20 Ib/ton) of black |iquor
solids fired.

Long-term (nonthly) PM enission data are avail able for
three SDT' s equi pped with wet scrubbers designed to neet a
PMpermt limt (0.06 kg/ My [0.12 Ib/ton] of black |iquor
solids fired) that is nore stringent than the NSPS. The
hi gh-efficiency wet scrubbers installed on these three SDT' s
represent the best-perform ng PMcontrol systens installed

on kraft and soda SDT's. Collectively, nmonthly PM em ssions
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fromthese three SDT's varied from0.0045 to 0. 055 kg/ My
(0.009 to 0.11 Ib/ton) of black liquor solids fired over a
2- to 6- year period. (See State of Washington Data Meno,
docket entry No. I1-B-59.) The long-term data denonstrate
that SDT's equi pped with high-efficiency wet scrubbers can
achieve a maxi mumoutlet PM Il evel of 0.06 kg/ My
(0.12 Ib/ton) of black liquor solids fired on a long-term
basis. Therefore, the proposed MACT floor PM HAP contro
technol ogy for new kraft and soda SDT's is a high-efficiency
wet scrubber capabl e of achieving a PMem ssion | evel of
0.06 kg/My (0.12 Ib/ton) of black |iquor solids fired.

2. MACT Floors--Sulfite Pulp Mlls

An estimated 21 conbustion units operate at sulfite
pulp mlls. Information regarding the chem cal recovery
equi pnent and add-on control devices is avail able for
approxi mately 95 percent of these conbustion units. Because
there are less than 30 sulfite conbustion units, the MACT
floor for existing sources is based on the 5 best-performng
sources. Thirteen of the 21 sulfite conbustion units
(62 percent) are equipped with fiber-bed dem ster systens.
The remai nder of the conbustion units are equi pped with
venturi scrubbers or packed-bed scrubbers. These add-on
control devices were installed on sulfite conmbustion units
for PMcontrol and additional SO, control. Al sulfite

conbustion units are equi pped with absorption towers prior
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to the PMcontrol device to recover SO, for reuse in the
pul pi ng process.

Long-term PM em ssion data are available for two
sulfite conbustion units equipped with fiber-bed dem ster
systens. Based on these |ong-termdata and additional | ong-
termdata for sulfite conbustion units equi pped with wet
scrubbers, fiber-bed dem ster systens are nore effective
than wet scrubbers at controlling PMem ssions fromsulfite
conbustion units. Mnthly PMem ssion data fromthe two
sul fite conbustion units equipped with fiber-bed dem ster
systens ranged from 0.005 to 0.088 g/dscm (0.002 to
0.038 gr/dscf) corrected to 8 percent oxygen over a 6- to
7-year period. Because the fiber-bed dem ster system
represents the best-performng control technol ogy and at
| east five sources are equi pped with fiber-bed dem ster
systens, this technol ogy was selected to represent the
proposed MACT fl oor control technology for existing sulfite
conmbustion units. To account for variability in the data, a
PM em ssion | evel of 0.092 g/dscm (0.040 gr/dscf) corrected
to 8 percent oxygen was selected to represent the MACT fl oor
PM em ssion level for existing sulfite conmbustion units.

Mont hly PM emi ssion data fromthe best-performng
sulfite conbustion unit equipped with a fiber-bed dem ster
systemranged from0.009 to 0.039 g/dscm (0.004 to

0.017 gr/dscf) corrected to 8 percent oxygen over a 6-year
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period. This sulfite conbustion unit also is equipped with
a wet scrubber between the SO, absorption towers and the
fi ber-bed dem ster system The scrubber was added to the
system for additional PMand SO, control. Because the best-
perform ng source i s equipped wwth a wet scrubber and fi ber-
bed dem ster system the conbination of these technol ogies
was sel ected to represent the proposed MACT fl oor control
technol ogy for new sulfite conbustion units. To account for
the variability in the data, a PMem ssion | evel of
0. 046 g/dscm (0.020 gr/dscf) corrected to 8 percent oxygen
was selected to represent the MACT fl oor PM em ssion |evel
for new sulfite conbustion units.

3. MACT Fl oors--Stand-Al one Senmichenmical Pulp Mlls

An estimated 14 chem cal recovery conbustion units
operate at 13 U.S. stand-al one sem chemcal pulp mlls.
I nformation regarding the design and operation of chem cal
recovery conbustion units is available for all of these
units. Although chem cal recovery conbustion units at
st and- al one sem chemcal pulp mlls are equipped with a
variety of PMcontrol devices, insufficient PMdata and no
PM HAP data are avail able to establish MACT floors for PM or
PM HAP. I n addition, none of the existing sem chem cal
mlls are currently controlling gaseous organic HAP

em ssions from senm chen cal conmbusti on sources. Therefore,
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no control of total gaseous organic HAP em ssions is
achi eved at the MACT floor for existing or new sources.

However, the Agency has sel ected a beyond-the-fl oor
option to represent MACT for gaseous organic HAP control for
exi sting and new sem chem cal conbustion sources. The
beyond-t he-fl oor option is based on the use of an RTO
preceded by a wet ESP. (A wet ESP or other PM control
device i s necessary because the RTO requires a high degree
of PMcontrol for proper operation.) Pilot study results at
a stand-al one sem chemcal mll indicate that an RTOis
wel | -suited to reduci ng gaseous organi c HAP em ssions from
fluidi zed-bed reactors, which emt the highest known
guantities of HAP's of the conmbustion technol ogies currently
in use at sem chemcal pulp mlls. The semchemcal mll
that conducted the pilot study is currently installing a
full-scale RTO based on the results of the pilot study.

During the pilot study, the RTO reduced THC em ssions
fromthe mll’s fluidized-bed reactor by an average of
97 percent. However, because the RTO has not yet been
denonstrated full-scale at a semchemical mll, EPA
estimated the total gaseous organic HAP em ssion | evel that
corresponds to MACT using the average THC em ssion reduction
(90 percent) achieved during the pilot study test run with
the | owest level of control. The estimated 90 percent THC

em ssion reduction was applied to the average uncontrol |l ed
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THC em ssions (nmeasured as carbon) froma fluidized-bed
reactor. Based on the results of the calculation, the
application of an RTO preceded by a wet ESP is estimated to
be representative of either a total gaseous organi c HAP
em ssion level of 1.49 kg/My (2.97 |Ib/ton) of black Iiquor
solids fired, or a 90 percent reduction in total gaseous
organi c HAP em ssions. (Total gaseous organic HAP' s are
nmeasured as THC, as carbon, in both cases.)

F. Di scussion of Requlatory Alternatives

The proposed standards were sel ected based on a review
of the regulatory alternatives devel oped for the affected
sources. Table 3 presents the regulatory alternatives
exam ned for existing affected sources at kraft and soda
pulp mlls; Tables 4 and 5 present the regul atory
alternatives for existing affected sources at sulfite and
st and- al one sem chem cal pulp mlls, respectively. For
existing affected sources, regulatory alternative | (RAI)
represents the proposed MACT fl oor, and additi onal
regul atory alternatives represent beyond-the- MACT-fI oor
options. The regulatory alternatives are increasingly nore
stringent in terns of total HAP em ssion reduction
requi renents. The nost stringent regulatory alternative
exam ned for existing sources is representative of MACT for
new sources. A discussion of the regulatory alternatives is

provi ded bel ow.
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TABLE 3. REGULATORY ALTERNATI VES FOR EXI STI NG AFFECTED
SOURCES AT KRAFT AND SOCDA PULP M LLS
Basis of alternative
Regulatory Recovery furnace systems Smelt
alternatives dissolving Lime
(RA) NDCE DCE tanks kilns
RA | (MACT NDCE recovery DCE recovery furnace | Wet ESP, or
floor for furnace with ESP, with ESP, scrubber, wet
existing scrubber,
sources)
RA I NDCE recovery DCE recovery furnace | Wet ESP, or
furnace with ESP, with ESP, plus BLO scrubber, wet
vent controlled by scrubber,
incineration
RA 111 NDCE recovery NDCE recovery Wet ESP, or
furnace with dry ESP, | furnace with dry ESP, | scrubber, wet
system system scrubber,
RA IV (MACT | NDCE recovery NDCE recovery Wet ESP,
floor for new furnace with dry ESP, | furnace with dry ESP, | scrubber,
sources)? system and packed-bed | system and packed-bed
scrubber scrubber

“Tighter PM control is achieved for new sources through the use of a more efficient ESP design
(ESP,) or scrubber design (wet scrubber,) than that used under regulatory alternatives | through I11

(ESP, or wet scrubber,) for existing sources.

TABLE 4.

REGULATORY ALTERNATI VES FOR EXI STI NG AFFECTED
SOURCES AT SULFI TE PULP M LLS

Regulatory alternatives (RA)

Basis of alternative

sources)

RA | (MACT floor for existing

Fiber-bed demister system

RA Il (MACT floor for new sources)

Wet scrubber followed by fiber-bed demister system

TABLE 5.

REGULATORY ALTERNATI VES FOR EXI STI NG AFFECTED
SOURCES AT SEM CHEM CAL PULP M LLS

Regulatory alternatives (RA)

Basis of alternative

new sources)

RA | (MACT floor for existing and

No control

RA 1l (Beyond-the-MACT floor for
existing and new sources)

Wet ESP followed by regenerative thermal oxidizer
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1. Kraft and Soda Pulp MIIls

As shown in Table 5, four regulatory alternatives were
considered for MACT selection for affected sources at kraft
and soda pulp mlls. The first regulatory alternative
(RA 1) represents the proposed MACT floor for existing
af fected sources, and the other three alternatives (RAII,
RAIlIl, and RAIV) represent beyond-the-MACT-fl oor options.
Each of these regulatory alternatives is discussed bel ow by
em ssi on point.

a. NDCE Recovery Furnaces. For NDCE recovery

furnaces, the regulatory alternatives are based on two

| evel s of PM HAP control and two | evels of total gaseous
organi c HAP control, as neasured by nethanol. Under RA
(proposed MACT floor for existing sources), PM HAP em ssions
woul d be controlled through the application of an ESP with a
typi cal operating SCA of 100 nt/ (m¥/ sec)

(530 ft?/ 1,000 acfn); the ESP woul d reduce PM HAP emi ssions
by greater than 99 percent.

The regul atory alternatives RA Il and RAIIll are based
on the sane PM HAP control equi pnent specifications for the
NDCE recovery furnace as RA | (the proposed MACT fl oor);

t herefore, no further reduction in PM HAP em ssions woul d be
achi eved under RAIl and RA IIIl than that achieved at the
floor. However, under RAIlIl, total gaseous organi c HAP

em ssions would be controlled to | evels beyond the proposed
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MACT fl oor through the application of a dry ESP system
(i.e., adry-bottomESP with a dry PMreturn systemy. The
use of a dry ESP systemwould result in a reduction in total
gaseous organic HAP em ssions fromthose mlls currently
using wet ESP systens (i.e., wet-bottom ESP's or dry-bottom
ESP's with wet PMreturn systens). Wt ESP systens emt
greater quantities of gaseous organic HAP s because these
conpounds are stripped fromthe black liquor in the bottom
of the ESP and in the PMreturn system

The nost stringent beyond-the-floor regulatory
alternative (RA 1V) conbines the conversion of the ESP
systemwi th nore stringent PM HAP control requirenents for
the furnace. The nore stringent PM HAP control woul d be
obt ai ned through the application of an ESP fol |l owed by a
packed- bed scrubber; the typical operating SCA of the ESP
woul d be between 110 and 130 nt/ (n¥/ sec) (570 and
670 ft?/ 1,000 acfn). Al though the packed-bed scrubber is
capabl e of reducing HCO em ssions fromthe NDCE recovery
furnace by as much as 99 percent, as stated in
section IV.E. 1.a of this preanble, the ESP could be used
alone to neet the PMemssion limt for new NDCE recovery
furnaces because the scrubber renoves little, if any, of the
PMremaining in the gas streamexiting the ESP. Because the
PM HAP control costs for RA IV are based on an ESP fol | owed

by a packed-bed scrubber, those costs are overstat ed.
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Regul atory alternative IV is representative of the best-
controlled simlar source for NDCE recovery furnaces.

b. DCE Recovery Furnace Systens. For DCE recovery

furnace systens, the regulatory alternatives are based on
two | evels of PM HAP control and three |evels of total
gaseous organic HAP control, as neasured by nethanol. Under
t he proposed MACT fl oor regulatory alternative RA I, PM HAP
em ssions woul d be reduced through the application of an ESP
with a typical operating SCA of 90 n¥/ (n¥/ sec)

(430 ft? 1,000 acfm.

The beyond-the-floor regulatory alternative RAIIl is
based on the same PM HAP control equi pnent specifications
for the DCE recovery furnace as RA |I; however, total gaseous
organi ¢ HAP em ssions al so woul d be reduced by controlling
the vent gases fromair-based BLO systens to a beyond-t he-
floor level via incineration. The use of an incineration
devi ce such as a power boiler or thermal oxidizer could
achi eve total gaseous organi c HAP em ssion reductions of
98 percent or greater from air-based BLO systens, which
woul d translate to a 38 percent reduction of total gaseous
organi ¢ HAP emi ssions fromthe entire DCE recovery furnace
system

The beyond-the-floor regulatory alternative RAIIIl is
based on the conversion of the DCE recovery furnace to an

NDCE recovery furnace equipped with a dry ESP systemw th a
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typi cal operating SCA of 100 nt/ (n¥/ sec)
(530 ft?/ 1,000 acfn). The conversion of the DCE recovery
furnace woul d reduce total gaseous organic HAP em ssions
fromthe DCE recovery furnace system by approxi mately
93 percent. No further reduction in PM HAP em ssions would
be achi eved under RA 11l than that achieved at the fl oor
(RA 1) for DCE recovery furnaces.

The nost stringent beyond-the-floor regulatory
alternative (RA 1V) conbines the conversion of the DCE
recovery furnace with nore stringent PM HAP contr ol
requi renents for the furnace. The nore stringent PM HAP
control requirenents are based on an ESP with a typical
operating SCA between 110 and 130 nt/ (n¥/ sec) (570 and
670 ft?/ 1,000 acfn) foll owed by a packed-bed scrubber.

Al t hough t he packed-bed scrubber is capable of reducing HC
em ssions fromthe DCE recovery furnace by as nuch as

99 percent, as stated in section IV.E.1.a of this preanble,
the ESP could be used alone to neet the PMemssion |imt

for new recovery furnaces because the scrubber renoves
little, if any, of the PMremaining in the gas stream
exiting the ESP. Because the PM HAP control costs for RA IV
are based on an ESP foll owed by a packed-bed scrubber, those
costs are overstated. Regulatory alternative IVis
representative of the best-controlled simlar source for DCE

recovery furnace syst ens.
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c. Snelt Dissolving Tanks. For SDT's, the regulatory
alternatives are based on two | evels of PM HAP contr ol
Regul atory alternatives | through Il are based on the use
of a wet scrubber designed to neet the NSPS PM em ssion
| evel . The beyond-the-floor regulatory alternative RA IV is
based on the use of a high-efficiency wet scrubber designed
to reduce PMem ssions from SDT's. Based on current
I nformation, no controls nore stringent than the use of
hi gh-efficiency wet scrubbers are being applied to SDT' s.

d. Line Kilns. Two PM HAP control |evels were

considered for linme kilns. Under regulatory alternatives
through I'l'l, the PMcontrol level is based on the | eve

achi evable with a wet scrubber or an ESP designed to neet
the NSPS. Under the beyond-the-floor regulatory alternative
RA IV, increased PMcontrol is obtained through the
application of an ESP with a typical operating SCA of

220 n¥/ (n¥/ sec) (1,120 ft? 1,000 acfm.

2. Sulfite Pulp MIls

As shown in Table 4, two regulatory alternatives were
considered for sulfite conbustion units. Both of these
alternatives would reduce PM HAP em ssions fromthe sulfite
conbustion unit. Reqgulatory alternative | represents the
proposed MACT floor for existing sulfite conbustion units
and is based on the use of a fiber-bed dem ster system

Regul atory alternative Il is nore stringent than the
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proposed MACT floor option and is based on the use of a wet
scrubber followed by a fiber-bed dem ster system

3. Stand-al one Senmichenmical Pulp Mlls

As shown in Table 5, two regulatory alternatives for
total gaseous organic HAP's were considered for conbustion
sources at stand-al one sem chemcal pulp mlls. Regulatory
alternative | represents the MACT floor for existing
sources, which is no control. Regulatory alternative Il is
nmore stringent than the MACT fl oor option and is based on
the use of a wet ESP followed by an RTOto reduce HAP
em ssions fromthe sem chem cal conbustion units.

G Sel ection of Proposed Standards for Existing and

New Sour ces

1. Exi sting Sources

The proposed standards for each em ssion point are
based on the em ssion | evel achievable when MACT is applied
to that source. For existing sources, MACT was determ ned
by evaluating the regulatory alternatives presented in
Tables 3 through 5. The Agency selected RA I, or the MACT
floor alternative, as MACT for existing sources at kraft,
soda, and sulfite pulp mlls. The decision to select RA
was based on a conparison of the costs and benefits of the
regul atory alternatives for existing sources at kraft, soda,
and sulfite pulp mlls. The Agency concluded that the

benefits of additional controls beyond the MACT fl oor for
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kraft, soda, and sulfite pulp mlls do not outweigh the high

capital costs (shown in Tables 6 and 7).
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TABLE 6. NATI ONW DE COSTS ASSOCI ATED W TH REGULATORY

ALTERNATI VES FOR KRAFT AND SODA AFFECTED SOURCES
Total capital

Regulatory alternatives (RA) investment, $ Total annual cost, $/yr

RA 219,000,000 23,000,000

(MACT floor for existing sources)

RA I 343,000,000 57,000,000

(Beyond the floor for existing

sources)

RA 1l 1,450,000,000 64,400,000

(Beyond the floor for existing

sources)

RA IV 2,080,000,000 152,000,000

(Beyond the floor for existing
sources; MACT floor for new
sources)

TABLE 7. NATI ONW DE COSTS ASSOCI ATED W TH REGULATORY
ALTERNATI VES FOR SULFI TE AFFECTED SOURCES
Total capital
Regulatory alternatives (RA) investment, $ Total annual cost, $/yr
RA 11,400,000 5,120,000
(MACT floor for existing sources)
RA I 19,600,000 8,770,000

(Beyond the floor for existing
sources; MACT floor for new
sources)

TABLE 8. NATI ONW DE COSTS ASSOCI ATED W TH REGULATORY
ALTERNATI VES FOR SEM CHEM CAL AFFECTED SOURCES
Total capital

Regulatory alternatives (RA) investment, $ Total annual cost, $/yr
RA 0 0
(MACT floor for existing and new
sources)

RA I 28,100,000 6,860,000

(Beyond the floor for existing and
new sources)
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The Agency selected RAIl, or the beyond-the-floor
alternative, as MACT for existing sources at stand-al one
sem chemcal pulp mlls. The decision to select RA Il was
based on (1) the suitability of RTO technol ogy for use with
fluidi zed-bed reactors, which emt the highest quantities of
gaseous organic HAP's of the chem cal recovery conbustion
technologies currently in use at stand-al one sem chem cal
pulp mlls; (2) the plans of one semchemcal mll to
install a full-scale RTO system (preceded by a wet ESP)
follow ng a successful RTO pilot study; and (3) the | ow
cost-effectiveness val ue associated with a conbi nati on wet
ESP and RTO. (The cost-effectiveness value is |less than
$2,800/ My HAP' s [$2,500/ton HAP's] based on conservative
cost estimates.) Table 8 presents the costs associated with
the regulatory alternatives for existing sources at stand-
al one sem chem cal pulp mills

| nfformati on on the costs and environnmental inpacts of
each alternative can be found in the menorandumentitled
“Nat i onwi de Costs, Environnmental |npacts, and Cost-
Ef fecti veness of Regulatory Alternatives for Kraft, Soda,
Sulfite, and Sem chem cal Conbustion Sources” (docket entry
No. 11-B-63). The econom c inpacts of each alternative are
di scussed in “Econom c Analysis for the National Em ssion
St andards for Hazardous Air Pollutants for Source Category:

Pul p and Paper Production; Effluent Limtations Guidelines,
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Pretreat ment Standards, and New Source Perfornmance
St andards: Pul p, Paper, and Paperboard Category--Phase |~
(docket entry No. I1-A-32), hereafter referred to as the
“Econom ¢ Anal ysis Docunent.”

2. New Sour ces

The nost stringent regulatory alternatives exam ned for
exi sting sources (RA IV for kraft and soda pulp mlls; RAII
for sulfite pulp mlls; and RA Il for stand-al one
sem chem cal pulp mlls) are representative of MACT for new
sources. The proposed standards are equivalent to the
em ssion | evel achieved by the application of MACT. The
proposed new source MACT for kraft and soda pulp mlls is
represented by (1) an NDCE recovery furnace equi pped with a
dry ESP systemw th an SCA between 110 and 130 n¥/ (n¥/ sec)
(570 and 670 ft?/ 1,000 acfm) followed by a packed-bed
scrubber for both NDCE and DCE recovery furnaces, (2) a wet
scrubber designed to neet a PMemssion limt of 0.06 kg/ My
(0.12 Ib/ton) of black Iiquor solids fired for SDT's, and
(3) an ESP with an SCA of 220 nt/ (n/ sec)

(1,120 ft?/ 1,000 acfm for linme kilns. The proposed new
source MACT for sulfite conbustion units is represented by a
wet scrubber followed by a fiber-bed dem ster system The
proposed new source MACT for sem chem cal conbustion units

is represented by a wet ESP foll owed by an RTO.
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H Selection of Format of the Standards

1. PMHAP Standards for Kraft and Soda Pulp MlIls

In selecting the type and format of the proposed PM HAP
standard for kraft and soda pulp mlls, the Agency took into
consideration the fact that the HAP fraction of the PM
emtted was small (approximtely 0.25 percent).

Consequent |y today’s proposed standards provi de owners and
operators of existing affected sources at kraft and soda
pulp mlls several alternatives for neeting the proposed PM
HAP standards. Omers or operators of existing affected
sources would be allowed to conply with either the PMor the
PM HAP em ssion |limt set for each source. |In addition, as
an alternative to neeting either the PMor PM HAP emni ssion
limts for each existing affected source, the proposed rule
woul d al | ow owners or operators to conply with the PM HAP
standards by using a bubble conpliance alternative that
groups PMor PM HAP em ssions fromall existing sources
together. Under the proposed bubble conpliance alternative,
owners or operators could control PMor PM HAP em ssions
nore than required at one em ssion point, where control
costs are relatively low, in return for a conparable

rel axation of controls at a second em ssion point where
control costs are higher. This approach allows the owner or
operat or the maxi mum degree of flexibility in devel oping the

PM or PM HAP control strategy for existing sources in the
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chem cal recovery area while reducing HAP em ssions to the
sane | evels that would be achi eved through the application
of MACT for each affected source.

The proposed bubbl e conpliance alternative only applies
to existing sources at kraft and soda pulp mlls. New
sources nust neet the applicable PMem ssion limts proposed
for new sources. The use of the bubble was Iimted to
exi sting sources because (1) new sources historically have
been held to stricter standards than existing sources, and
(2) state-of-the-art equipnent design and add-on controls
can be integrated and installed nost cost effectively during
construction of new sources.

The PMenmission limts are provided in units of g/dscm
(gr/dscf) for kraft recovery furnaces and linme kilns and
units of kg/My (Ib/ton) of black Iiquor solids fired for
SDT's to be consistent with the NSPS for kraft pulp mlls.
The PM HAP eni ssion rates are provided in units of kg/ My
(I'b/ton) of black liquor solids fired because of the | ow PM
HAP concentrations present in exhaust gases from affected
sources at kraft and soda pulp mlls.

2. PM Standards for Sulfite Pulp MIlls

In selecting the type and format of the proposed PM
standard for sulfite pulp mlls, the Agency took into
consideration the limted anount of PM HAP data avail abl e

for sulfite conbustion units. Because very little PM HAP
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data are available fromsulfite conbustion units, PMis used
as a surrogate for PM HAP, and an alternate PM HAP st andard
is not provided. In addition, because (1) em ssions from
multiple sulfite conbustion units at the sane sulfite mll
are typically controlled by the sane equi pnent and
(2) sulfite conbustion units are the only affected source at
sulfite mlls, a “bubble” equation was not devel oped for
sulfite pulp mlls. The PMemssion [imts for both new and
existing sulfite conbustion units are based on avail abl e
|l ong-term PM em ssion data for sulfite conbustion units in
the State of Washington. The State of Washington data are
expressed as PM concentrations [e.g., g/dscm (gr/dscf)],
corrected to 8 percent oxygen. Therefore, the PM em ssion
limts for new and existing sulfite conbustion units are in
concentration units, corrected to 8 percent oxygen.

3. Total Gaseous O ganic HAP Standard for Kraft and

Soda Pulp MIIs

In selecting the type and format of the proposed total
gaseous organi c HAP standard for new kraft and soda NDCE
recovery furnaces and DCE recovery furnace systens, the
Agency considered the followng facts: (1) nmethanol is the
primary HAP for which em ssion data are available, (2) the
em ssion mechani smfor nethanol is the same as for other
gaseous organic HAP's, and (3) em ssions of nethanol from

wel |l -controll ed sources are low (less than 5 ppm).
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Consequently, the Agency elected to use nethanol as a
surrogate for total gaseous organic HAP's and establish a
met hanol em ssion limt in the formof a mass em ssion rate
(i.e., kg/My [Ib/ton] of black liquor solids fired).

4. Total Gaseous O ganic HAP Standard for Stand-Al one

Sem chemical Pulp MIls

In selecting the type and format of the proposed total
gaseous organi c HAP standard for sem chem cal conbustion
sources, the Agency considered the follow ng facts:

(1) approximately half of the affected sources at stand-

al one sem chemcal pulp mlls would require add-on controls
to reduce HAP em ssions, while the other half |ikely could
nmeet the total gaseous organic HAP limt w thout add-on
controls and/or could reduce HAP em ssions through process
changes, and (2) em ssions from sem chem cal conbustion
units are highly variable. Therefore, the Agency elected to
all ow affected sources to neet either an emssion limt (in
units of kg/My [Ib/ton] of black Iiquor solids fired) or

a percent reduction to provide flexibility and to
accompdat e the expected differences in em ssion | evels and
control strategies at stand-al one semi chem cal pulp mlls.
The emission limt and percent reduction are both based on
nmeasur enents of THC (nmeasured as carbon) as a surrogate for
total gaseous organic HAP's because THC data correlate with

avai | abl e HAP dat a.
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|. Selection of Monitoring Requirenents

To ensure conpliance with today’s proposed PM HAP
st andards, owners or operators of recovery furnaces and |ine
kil ns equipped with ESP s would be required to maintain
opacity levels below a specified level. Omers or operators
of affected sources equi pped with control devices other than
ESP’s woul d be required to establish control device or
process operating paraneter ranges that indicate the control
device or process is being operated and nmaintained in
accordance with good air pollution control practices.
Omers or operators conplying wth the proposed total
gaseous organic HAP Iimt for new kraft and soda recovery
furnaces that use an NDCE recovery furnace with a dry ESP
system are exenpt from nonitoring requirenents for gaseous
organi ¢ HAP's because the use of this equi pnent ensures
continuous conpliance with the emssion limt.

Today’ s standards include two | evel s of nonitoring.
Each nmonitoring | evel specifies maxi mum opacities (ESP s
only) and a nmaxi nrum frequency with which the opacity or
noni t ored paraneters may exceed established levels. |If the
conditions of the first nonitoring | evel are exceeded, the
owner or operator would be required to inplenment the
corrective actions contained in their SSMplan to bring the
operating paraneter or opacity |levels back to established

| evel s. Exceedance of the conditions of the second | evel
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woul d constitute a violation of the standard. The purpose
of the two-1level nonitoring appproach is to prevent a
violation fromoccurring by requiring the owner or operator
to correct operating paraneter or opacity excursions before
the threat of a violation arises.

Omers or operators of kraft and soda SDT's and |ine
kilns and sulfite conbustion units equi pped with wet
scrubbers would be required to establish a range of val ues
for scrubber pressure drop and liquid flow rate that
i ndi cate conpliance with today’s PM HAP standards. The
Agency sel ected the proposed nonitoring paraneters for wet
scrubbers because these paranmeters are reliable indicators
of PM and PM HAP control device perfornance.

For consistency with the NSPS for kraft pulp mlls, the
Agency adopted the followi ng requirenments fromthe NSPS:

(1) the use of continuous opacity nmonitors to nonitor PM
em ssions fromESP's; (2) the opacity level (i.e.,

35 percent) indicating a violation of PMor PM HAP em ssion
limts for existing kraft and soda recovery furnaces

equi pped with ESP's; and (3) the maximum al | owabl e opacity
exceedance frequency of 6 percent of the sem annual
reporting period. For new kraft and soda recovery furnaces,
a 6-mnute average opacity |evel of 20 percent was sel ected
as the opacity level that, if exceeded for 10 consecutive

6-m nute periods, would require corrective action by the
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owner or operator. An opacity |level of 20 percent was
chosen because the kraft recovery furnace that represents
t he new source MACT floor for PMcontrol is subject to a
State opacity limt of 20 percent.

Al t hough the proposed PMem ssion limt for existing
kraft and soda linme kilns is equivalent to the NSPS PM
emssion limt for gas-fired linme kilns, the nonitoring
requi renent for determ ning conpliance with the proposed PM
emssion limt is not equivalent to the NSPS nonitoring
requi renent. The NSPS does not include an opacity limt for
lime kilns. Under the proposed rule, the Agency sel ected
20 percent as the opacity level that, if exceeded for
10 consecutive 6-mnute periods, would require corrective
action by the owner or operator, and if exceeded for nore
that 6 percent of any sem annual reporting period, would
constitute a violation of the standard. An opacity |evel of
20 percent was chosen because a nunber of newer existing
lime kilns equipped with ESP's are currently subject to
State opacity limts of 20 percent.

The Agency sel ected tenperature as the operating
parameter to be nonitored and recorded for sources conplying
with the total gaseous organic HAP em ssion standard for
sem chem cal conbustion units through the use of an RTO
because the tenperature of the RTOis an indicator of tota

gaseous organi ¢ HAP control .
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The Agency sel ected a 3-hour averaging tine for
cal cul ating nonitoring paraneter values for the purpose of
determ ni ng possible violations of the standard because
(1) EPA test nethods referenced in today’s proposed rule
requi re the owner or operator to performa mnimmof three
1-hour test runs, and (2) the limts of the established
range of paraneter val ues would be based on the average
val ues obtained using all test data obtained during the
performance test.

J. Sel ection of Test Methods

The foll ow ng discussion identifies the test nethods
that are to be used for conpliance determ nations.

Test Method 5, “Determnation of Particul ate Em ssions
fromStationary Sources” [40 CFR part 60, appendix Al--in
conjunction with either the integrated sanpling techniques
of Test Method 3, “Gas Analysis for the Determ nation of Dry
Mol ecul ar Weight” [40 CFR part 60, appendi x A] or Test
Met hod 3A, “Determ nation of Oxygen and Car bon Di oxi de
Concentrations in Em ssions from Stationary Sources” [40 CFR
part 60, appendix A]--is the selected test nethod for
determ ning conpliance with the PM eni ssion standards for
kraft and soda recovery furnaces, SDT's, and |line kilns and
sul fite conmbustion units. Test Method 5 was used to coll ect
the PM em ssion data that formthe basis of the PM standards

proposed for kraft, soda, and sulfite conbustion sources and
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also is the required test nmethod for neasuring PMfrom
sources subject to the NSPS for kraft pulp mlls.

Test Method 17, “Determ nation of Particulate Matter
Em ssions from Stationary Sources (In-Stack Filtration
Met hod),” may be used as an alternative to Test Method 5 if
a constant value of 0.009 g/dscm (0.004 gr/dscf) is added to
the results of Test Method 17 and the stack tenperature is
no greater than 205°C (400°F). Owners and operators of
sources subject to the NSPS for kraft pulp mlls are allowed
to use Test Method 17 as an alternative to Test Method 5 for
denonstrating conpliance with the PM standards of the NSPS,
and, therefore, today’'s proposed rul e makes the sane
al l owance to be consistent with the NSPS.

Test Method 29, “Determ nation of Metals Em ssions from
Stationary Sources” [40 CFR part 60, appendix Al is the
sel ected test nethod for determ ning conpliance wth the PM
HAP em ssi on standards for kraft and soda recovery furnaces,
SDT's, and lime kilns. Test Method 29 can al so be used as
an alternative to Test Method 5 for neasuring PM em ssions.
The PM HAP data upon which the PM HAP enmission limts for
kraft and soda conbustion sources are based were coll ected
before Test Method 29 was proposed using a variety of test
nmet hods that are simlar or identical to Test Method 29.
Test Method 29 collects nmercury in part with inpingers

filled with a solution of potassium pernanganate. Because
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manganese, a conponent of potassium pernmanganate, is also a
target analyte for Test Method 29, extreme caution should be
used to ensure that the potassium pernanganate used to
coll ect nercury does not contam nate the portions of the
sanple that wll be analyzed for manganese. To elimnate
the possibility of contam nation, the Agency will allow
operators or owners the option of neasuring all of the
target PM HAP's, except nercury, with Test Method 29 and
maki ng a separate neasurenent of the nmercury using Test
Met hod 101A, “Determ nation of Particul ate and Gaseous
Mercury Em ssions from Sewage Sl udge Incinerators” [40 CFR
part 61, appendi x A].

Test Method 308, “Procedure for Determ nation of
Met hanol Em ssions from Stationary Sources” [40 CFR part 63,
appendi x A] is being promrmul gated today as part of the fina
NESHAP for nonconbusti on sources in the pul p and paper
industry and is the test nethod for determ ning conpliance
with the total gaseous organic HAP em ssion limt for new
kraft and soda NDCE recovery furnaces and any new DCE
recovery furnace systens. The nethanol data upon which the
total gaseous organic HAP em ssion limt for new kraft and
soda NDCE recovery furnaces and new DCE recovery furnace
systens i s based were collected using a test nethod
devel oped by the National Council of the Paper Industry for

Air and Stream | nprovenent that served as the basis for Test
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Met hod 308. Performance testing using Test Method 308 (or
any ot her approved test nethod for nethanol em ssions from
kraft and soda recovery furnaces) would only be required for
t hose new sources that choose to conply with total gaseous
organic HAP em ssion limt for new kraft and soda recovery
furnaces by using equi pnent other than an NDCE recovery
furnace equi pped with a dry ESP system

Test Method 25A, “Determ nation of Total Gaseous
Organic Concentration using a Flane |onization Analyzer”
[40 CFR part 60, appendix A] is the selected test nmethod for
determ ning conpliance with the total gaseous organi c HAP
emssion limt for sem chem cal conbustion units. The THC
data upon which the total gaseous organic HAP enmission limt
for sem chem cal conbustion units is based were collected
usi ng Test Met hod 25A

K. Selection of Reporting and Recordkeepi ng

Requi r enent s

The owner or operator of any kraft, soda, sulfite or
st and- al one sem chem cal pulp mll subject to these
standards would be required to fulfill the reporting and
recordkeeping requirenments outlined in 8§ 63.10 of the
CGeneral Provisions. These requirenents include those
associated with startup, shutdown, or malfunctions;
operati on and mai ntenance records; conpliance nonitoring

systemrecords; performance test data and reporting;
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quarterly reports of no excess em ssions; and quarterly
reports of exceedances of the emssion limts. The owner or
operator of any kraft, soda, sulfite or stand-al one
sem chem cal pulp mll subject to these standards woul d be
required to submt quarterly reports of any exceedances of
nmoni tored operating paraneter values required under the
proposed rule. These quarterly reports nust contain the
nmoni tored operating paraneter val ue readi ngs for the periods
constituting exceedances and a description and timng of
steps taken to address the cause of the exceedances.

L. Relationship to other Requl ati ons

This section of the preanble discusses the
interrel ati onship between today’s proposed regul ati on and
ot her federal regulations covering pulp mlls. The purpose
of this section is to docunent the Agency’ s eval uation of
pertinent rules in an effort to mnimze the burden on the
i ndustry and enforcenent authorities. The Agency is
interested in hearing fromall interested parties on
speci fic suggestions for reducing the overall burden of the
rule without jeopardizing the enforceability of the rules or
the Agency’s overall em ssion reduction goals.

1. Nonconmbusti on Source Rul e and Cheni cal Recovery

Conbusti on Source Rul e

As nentioned previously in this notice (See section I1I-

A, BACKGROUND), EPA is pronulgating effluent Iimtations
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gui del i nes and standards for the control of wastewater
pol lutants, as well as NESHAP for nonconbustion sources in
the pul p and paper industry as part of today’'s cluster rule.
During the devel opnent of today’ s proposed chem cal recovery
conbustion source NESHAP, the Agency exam ned both the
chem cal recovery conbustion source rule and the
nonconbustion source rule to identify areas where the
reporting and recordkeeping requirenments of the rules could
be m nimzed. Once the conbustion source NESHAP has been
promul gated, any of the initial notifications required by
8§ 63.7(b) of subpart A can be conbined for both NESHAP and a
single notification subnmtted to the appropriate authority.
However, sone reporting and recordkeeping requirenments are
specific to the individual regul ations because the rules
cover different em ssion points at the pulp mll. To
mnimze the overall burden on the industry, the Agency nmade
an effort to ensure that today’ s proposed NESHAP f or
chem cal recovery conmbustion sources contains only the
m ni mum anount of recordkeepi ng necessary to denonstrate
conpliance with the rule.

2. NSPS (Subpart BB of Part 60) and Cheni cal Recovery

Conbusti on Source Rul e

The NSPS for kraft pulp mlls and the chem cal recovery
conbustion source rule proposed today are closely rel ated

because both rules cover sone of the sane em ssion points.
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As noted in section Il1.B of this preanble, today’ s proposed
rule allows the use of PMas a surrogate for PM HAP. Both
of the rules regulate PMem ssions fromrecovery furnaces,
lime kilns, and SDT's at kraft pulp mlls. In addition, the
proposed PMem ssion limts for existing kraft and soda
recovery furnaces, SDI's and line kilns are the sane as the
NSPS Iimts for kraft recovery furnaces, SDI's and gas-fired
lime kilns. However, the proposed NESHAP regul at es
em ssions from both new and existing affected sources, and,
therefore, would regulate em ssions from affected sources
not currently inpacted by the NSPS.

The PMenission limts in today s proposed rule for new
and reconstructed affected sources at kraft pulp mlls are
nore stringent than the NSPS PMIlimts. Also, today’'s
proposed rul e provides alternate PM HAP standards for
existing affected sources. In addition, unlike the NSPS,
today’ s proposed rule would all ow owners or operators of
existing kraft or soda pulp mlls to neet an overall PM or
overall PM HAP enmission limt that includes all existing
affected sources at the mll (i.e., the proposed bubble
conpliance alternative). However, owners or operators that
choose to conply with the PM HAP standards of this proposed
NESHAP by using the proposed bubbl e conpliance alternative
must continue to conply with the NSPS for kraft pulp mlls

by ensuring that existing affected sources subject to the
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NSPS continue to neet the NSPS PMIlimts specified for those
sour ces.

Today’ s proposed rul e adopts nmany of the nonitoring
requi renents in the NSPS. (See section II1.D, Mnitoring
Requi rements and Conpliance Provisions.) Requirenments
adopted fromthe NSPS include those specifying the
paraneters to be nonitored and frequency of nonitoring, the
| evel of opacity for existing recovery furnaces, and the
requi red accuracy of nonitoring equi pnent.

In addition to requirenents adopted fromthe NSPS,
today’ s proposed rule would require owners or operators of
control systenms other than ESP's to establish ranges of
noni tored paraneters during initial conpliance testing and
to operate control systems within the established range.
Today’ s proposed rule also sets internediate opacity |evels
and frequenci es of exceedances of established operating
par anmet er ranges and opacity |evels that would not indicate
a violation of the standard but that would require the owner
or operator to initiate the corrective actions identified in
their SSM plan. Today' s proposed rule also would require
owners or operators of new recovery furnaces or new or
existing lime kilns at kraft and soda pulp mlls to nonitor
opacity levels and woul d specify a maxi mum opacity | evel of
20 percent rather than 35 percent, as is specified in the

NSPS for kraft recovery furnaces.
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The recordkeeping burden is different for the NSPS and
today’ s proposed rule. Under the NSPS, the nonitored val ues
must be recorded once per shift. In today’'s proposed rule,
the nonitored values would be required to be recorded on a
continuous basis, with the possible exception of when a
source is controlled by a device or systemother than an
ESP, wet scrubber, or RTO In such cases, the owner or
operator would be required to obtain approval fromthe
applicable permtting authority for a nonitoring plan that
proposes | ess frequent nonitoring.

Anot her area where the two rules differ is the
reporting requirenments. For exanple, the General Provisions
to part 60 (followed in the NSPS for kraft pulp mlls)
require only a 30-day prior notice before the performance
test date; however the General Provisions to part 63 (i.e.,
the General Provisions for NESHAP) require notification
60 days prior to the performance test date. Unless stated
ot herwi se, today’s proposed rule follows the General
Provisions to part 63.

3. New Source Review Prevention of Significant

Deterioration Applicability

The proposed | evel of gaseous organic HAP control for
st and- al one sem chem cal conbustion sources is based on the
use of an RTO. The Agency expects that owners or operators

of sources that cannot neet the total gaseous organi c HAP
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emssion limt (as THC) w thout add-on controls woul d
install an RTOto conply with the proposed NESHAP. However
as denonstrated during a pilot study, RTO s can generate NQ
em ssions during normal operation. The em ssion increases
of NQ may be of such magnitude to trigger the need for
preconstruction permts under the nonattai nnent new source
review (NSR) or prevention of significant deterioration
(PSD) program (hereinafter referred to as maj or NSR)

In a simlar situation regarding the MACT standards for
nonconbusti on sources in the pul p and paper industry that
are being pronmul gated today as part of the pulp and paper
i ndustry cluster rule, industry and sone States have
coment ed extensively that in devel oping the proposed rule,
EPA did not take into account the inpacts that would be
incurred in triggering major NSR  Commenters indicated that
maj or NSR woul d: (1) cost the pul p and paper industry
significantly nore for permtting and inpl enentation of
additional SO, or NQ, controls than predicted by EPA,

(2) inpose a large permtting review burden on State air
quality offices; and (3) present difficulties for mlls to
nmeet the proposed NESHAP conpliance schedul e of 3 years due
to the tinme required to obtain a preconstruction permt.

| ndustry commenters have stated that the pollution control
project (PCP) exenption allowed under the current PSD policy

provi des i nadequate relief fromthese potential inpacts and



131
recommended i ncludi ng specific | anguage in the proposed rul e
exenpting MACT conpliance projects from NSR/ PSD.

In a July 1, 1994 gui dance nenorandum i ssued by the EPA
(avail able on the TTN, see “Pollution Control Projects and
New Source Review (NSR) Applicability” fromJohn S. Seitz,
Director, OQAQPS, to EPA Regional Air Division Drectors),

t he EPA provi ded guidance for permtting authorities on the
approvability of PCP exclusions for source categories other
than electric utilities. In the guidance, the EPA indicated
that add-on controls and fuel switches to |l ess polluting
fuels qualify for an exclusion frommajor NSR  To be
eligible to be excluded from otherwi se applicable maj or NSR
requi renents, a PCP nust, on bal ance, be “environnental |y

beneficial,” and the permtting authority nust ensure that
the project will not cause or contribute to a violation of
the national anmbient air quality standards (NAAQS) or PSD

i ncrenent, or adversely affect visibility or other air
quality related values (AQRV) in a Cass | area, and that
of fsetting reductions are secured in the case of a project
which would result in a significant increase of a

nonattai nnent pollutant. The permtting authority can nake
t hese determ nations outside of the major NSR process. The
1994 gui dance did not void or create an exclusion from any

appl i cabl e m nor source preconstruction review requirenents

in an approved State Inplenmentation Plan (SIP). Any nm nor
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NSR permtting requirenents in a SIP would continue to
apply, regardless of any exclusion fromnmgaj or NSR that m ght
be approved for a source under the PCP exclusion policy.

In the July 1, 1994 gui dance nenorandum the EPA
specifically identified the RTO as an exanple of an add-on
control that could be considered a PCP and an appropriate
candi date for a case-by-case exclusion frommjor NSR  For
t he purposes of today’ s proposed standards for chem cal
recovery conbustion sources at stand-al one sem chem cal pulp
mlls, the EPA considers the application of the RTOto
reduce total gaseous organic HAP em ssions to be a PCP
because the RTO is an add-on control device that would be
installed specifically to conply with MACT and will reduce
em ssions of hazardous organic air pollutants. Furthernore,
EPA considers the installation of the RTOto be
environnmental |y beneficial because it would significantly
reduce em ssions of VOC s and CO as wel|l as the em ssions of
the targeted pollutants (total gaseous organic HAP s).
However, EPA recognizes that incidental formation of NQ
wi |l occur during operation of the RTO Consistent with the
1994 gui dance, the permtting authority should confirmthat,
in each case, the resultant increase in NQ em ssions would
not cause or contribute to a violation of a NAAQS, PSD

increnent, or adversely affect an AQRV.
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The EPA believes that the current guidance on pollution
control projects adequately provides for the exclusion from
maj or NSR of air pollution control projects in the pulp and
paper industry resulting fromtoday' s proposed rule. Such
projects would be covered under m nor source regulations in
the applicable SIP, and permtting authorities would be
expected to provide adequate saf eguards agai nst NAAQS and
i ncrement violations and adverse inpacts on AQRV in Federal
Class | areas. Only in those areas where potential adverse
i npacts cannot be resol ved through the m nor NSR prograns or
ot her mechani sns woul d naj or NSR apply.

The EPA recogni zes that, where there is a potential for
an adverse inpact, sone snmall percentage of mlls |ocated
near Class | PSD areas m ght be subject to major NSR, i.e.,
the permtting authority deternmi nes that the inpact or
potential inpact cannot be adequately addressed by its ni nor
NSR program or other SIP neasures. |If this occurs, there is
a question whet her MACT and NSR conpliance can both be done
within the respective rule deadlines. Although too
specul ative to warrant disposition in this rule, EPAis
alert to this potential problemand will attenpt to create
i npl enentation flexibility on a case-by-case basis should a

probl em actual |l y occur.
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M Solicitati on of Coments

The EPA seeks full public participation in arriving at
its final decisions and encourages conments on all aspects
of this proposal fromall interested parties. Ful
supporting data and detail ed anal yses should be submtted
with comments to all ow EPA to make maxi num use of the
comments. All coments should be directed to the Air and
Radi ati on Docket and Information Center, Docket No. A-94-67
(see ADDRESSES). Commrents on this notice nmust be submtted
on or before the date specified in the “DATES’ section.

Comrentors wishing to submt proprietary information
for consideration should clearly distinguish such
information fromother coments and clearly |abel it
“Confidential Business Information” (CBlI). Subm ssions
cont ai ni ng such proprietary information should be sent
directly to the Em ssion Standards Division CBI Ofice,

U. S. Environnental Protection Agency (MD13), Research
Triangle Park, North Carolina 27711, with a copy of the
cover letter directed to M. Jeff Telander of the Mnerals
and | norgani ¢ Chem cals Group (see the “FOR FURTHER

| NFORMATI ON CONTACT” section for the address). Confidenti al
busi ness informati on should not be sent to the public
docket. Information covered by such a clai m of
confidentiality will be disclosed by EPA only to the extent

al l oned and by the procedures set forth in 40 CFR part 2.
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If no claimof confidentiality acconpani es the subm ssion
when it is received by EPA, it may be nmade available to the
public without further notice to the commentor.

V. | npacts of Proposed St andards

A. Nunber of | npacted Sources

An estimated 211 recovery furnaces, 227 SDT's, and
192 Iime kilns currently operate at kraft and soda pul p
mlls inthe United States and woul d be affected by today’s
proposed standards. The EPA estimates that 52 of the
recovery furnaces, 56 of the SDT's, and 77 of the linme kilns
woul d be required to upgrade or replace add-on controls to
reduce em ssions of PM HAP's under the proposed standards.
(These estimates and the inpacts estimates in the follow ng
sections were determ ned based on control of PMor PM HAP
em ssions w thout using the proposed bubble conpliance
alternative.)

An estimated 21 sulfite conbustion units and
14 sem chem cal conbustion units currently operate in the
United States and woul d be affected by today’ s proposed
standards. Under the proposed standards, an estinated eight
sulfite conbustion units would be required to upgrade or
repl ace add-on controls to reduce em ssions of PM HAP' s; an
estimated seven sem chem cal conbustion units would be
required to add controls to reduce em ssions of total

gaseous organi ¢ HAP' s.
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B. Envi ronnental | npacts

Nati onwi de HAP em ssions from conbustion sources at
pulp mlls are estimated to be 32,400 My/yr (35,700 tons/yr)
at the current level of control. The proposed standards are
estimated to reduce total HAP em ssions by about 2,600 My/yr
(2,800 tons/yr). 1In addition to the HAP reductions, the
proposed standards would result in the reduction of criteria
air pollutants, such as PMand VOC. After inplenentation of
t he proposed standards, PM em ssions from conbustion sources
at pulp mlls are estimated to decrease by about 23, 800
My/ yr (26,200 tons/yr) froma baseline | evel of 64,400 My/yr
(71,000 tons/yr); VOC em ssions from conbustion sources at
st and-al one semi chemcal pulp mlls are estimated to
decrease by about 32,600 My/yr (35,900 tons/yr) froma
baseline | evel of 36,600 My/yr (40,300 tons/yr); carbon
nmonoxi de (CO em ssions from conbusti on sources at stand-
al one sem chemical pulp mills are estinmated to decrease by
about 57,700 My/yr (63,600 tons/yr) froma baseline | evel of
62, 800 My/yr (69,200 tons/yr); and em ssions of nitrogen
oxi des (NQ) from conbustion sources at stand-al one
sem chemcal pulp mlls are estimated to increase by about
476 My/yr (525 tons/yr) froma baseline |evel of 278 My/yr
(306 tons/yr).

The quantity of PMcollected will increase when

recovery furnace PM control devices are upgraded or repl aced
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to conply with the proposed standards. However, no
increases in solid waste di sposal are expected because
existing mlls have sufficient capacity within the chem cal
recovery process to recycle the additional PM coll ected.

| f owners or operators choose to replace wet scrubbers
wth ESPs to conply with the proposed PM HAP st andards for
lime kilns, the generation of wastewater will be reduced.
The significance of the reduction in wastewater will depend
on whet her the scrubber discharge had previously been
recycled and reused. If wet scrubbers are replaced by ESP s
(and there was no prior recycle or reuse of scrubber
di scharge), EPA estimates that wastewater discharge will
decrease nationwi de by about 36 billion liters per year
(L/yr) (9.5 billion gallons per year [gal/yr]) follow ng
i npl enentation of the proposed standards.

C. Ener gy | npacts

The overall energy demand (i.e., electricity plus
natural gas) is expected to decrease by about 46.7 mllion
megaj oul es per year (Mi/yr) (44.3 billion British therma
units per year [Btu/yr]) nationw de under the proposed
standards. Electricity requirenents are expected to
decrease by about 17,200 negawatt-hours per year (MMW/yr)
under the proposed standard. This net decrease in
electricity requirenents includes (1) an expected increase

of about 41,400 MM/ yr when PM control devices on kraft and
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soda recovery furnaces and SDT's and sul fite conbustion
units are upgraded or replaced, (2) an expected increase of
18,900 MW/ yr when total gaseous organic HAP control devices
are added to sem chem cal conbustion units, and (3) an
expect ed decrease of about 77,500 MM/yr if wet scrubbers
are replaced by ESP's to provide increased control of PM
em ssions fromline kilns. Natural gas requirenents are
expected to increase by about 0.4 mllion cubic neters per
year (n¥/yr) (14 million cubic feet per year [ft3yr]) when
total gaseous organic HAP controls are added to sem chem ca
conbustion units.

D. Cost | npacts

The estinmated capital costs of control for the proposed
standards are $258 million. The capital costs of the
proposed standards include the costs to purchase and instal
both the control equi pnent and nonitoring equi pnment. Most
(85 percent) of the capital costs can be attributed to PM
controls for kraft and soda conbustion sources (recovery
furnaces, linme kilns, and SDT's). The kraft and soda PM
control costs are estimated based on ESP upgrades for
recovery furnaces, replacenent of existing wet scrubbers
with ESP's for |inme kilns, and repl acenment of existing wet
scrubbers with new wet scrubbers for SDT's. The proposed

bubbl e conpliance alternative was not considered in
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estimating the capital PMcontrol costs, and, therefore, the
capital costs may be overstat ed.

The i ncrenmental annual costs of the proposed standards
are $35.2 million/yr. The annualized costs account for the
year-to-year operating expenses associated with the control
equi pnent and the nonitoring equipnent, in addition to the
capital recovery expense associated wth the equi pnment
purchases. Most (81 percent) of the annual costs can be
attributed to the PMcontrols for kraft and soda recovery
furnaces and SDT's. The annual costs for linme kiln PM
controls are cost savings, based on the | ower operating
costs for ESP's conpared to wet scrubbers. The proposed
bubbl e conpliance alternative was not considered in
estimating the annual PM control costs, and, therefore, the
annual costs may be overstated. The total average costs for
annual recordkeeping and reporting required by the proposed
standards are $6.8 mllion/yr over the first 3 years after
i npl enentati on of the standards.

E. Econom c | npact

The econom ¢ i npacts of today’'s proposed NESHAP (i.e.,
MACT I1) and the NESHAP for nonconbustion sources (i.e.,
MACT | and Il) and effluent limtations guidelines being
promul gated today are collectively discussed in section VIII
of the integrated preanble for “NESHAP for Source Category:

Pul p and Paper Production; Effluent Limtations Quidelines,
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Pretreat ment Standards, and New Source Performance
St andards: Pul p, Paper, and Paperboard Category,” hereafter
referred to as the integrated preanble.

F. Benefits Anal ysis

| npl enent ati on of the proposed regulation is expected
to reduce em ssions of HAP's, PM VOC, SO, and CO while it
is expected to slightly increase em ssions of NQ. The air
quality benefits expected to result fromthe above em ssion
reductions will be a decrease in adverse health effects
associated with inhalation of the above pollutants as well
as inproved welfare effects, such as inproved visibility and
crop yields. The benefits analysis is able to quantify and
nmoneti ze the health and wel fare benefits associated with
sonme of these em ssion reductions. Total nonetized benefits
of the proposed regulatory alternative for VOC, PM and SO
em ssi on reductions range from approximately $302 million to
$384 mllion. (Refer to the integrated preanble, and the
Econom ¢ Anal ysis Docunent for a detailed description of the
met hodol ogy used to nonetize the benefits.)

Benefit categories that are nonetized were conpared to
annual i zed control costs of the regulatory alternatives to
determ ne net benefits. 1In general, the regulatory
alternative with the greatest net benefits is optiml from
an efficiency standpoint and will be the nost beneficial to

soci ety. Net benefits of the proposed regul atory
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alternative ($270 mllion to $352 nmillion) are greater than
the net benefits of all other regulatory alternatives,
except those that conbine the nost stringent control options
for kraft and soda mlls. However, econom c inpact and
di stributional issues nmust be considered in conjunction with
the cost-benefit analysis in the choice of proposed
regul atory alternative.

The control costs of the MACT Il regul ation increase
significantly between regul atory options one and four for
kraft and soda mlls (see section IV.F of this notice).
Capital costs increase approxi mately 850 percent and
annual i zed costs 560 percent when conparing the costs of
option one versus four for kraft and soda mlls. The
estimated increase in the price of unbleached kraft pulp
that will result fromthe MACT Il rule differs greatly under
the different regulatory options as well. Specifically,
prices for unbl eached kraft pulp are estimted to increase
from1l.4 percent with the |east stringent option to
7.4 percent with the nore stringent regulatory option for
kraft and soda mlls.

Based on the econom c inpact anal ysis conducted, the
i ncreased em ssion control costs associated with the nost
stringent kraft and soda MACT Il option are predicted to
result in one or nore conpany bankruptcies in the pulp and

paper industry. Although the EPA can not determne with
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certainty the econom c costs associated if one or nore |arge
firms experience bankruptcy, the EPA has reason to believe
that these inpacts would likely be significant. Econom ¢
i npacts and distributional effects associated with
bankruptci es may include issues involving changes in the
ownership of the firm loss in investnent val ues for
existing investors in the firm potentially higher financing
costs, possible mll| closures, and probable job | osses.
These factors were not directly considered in the cost-
benefit anal ysis conducted for the regul ation.

Wil e the cost-benefit analysis seens to indicate that
the net benefits of the nobst stringent regul atory
alternative exceed the net benefits of the proposed
alternative, the econom c inpact and distributional effects
associated with the nost stringent option for kraft and soda
mlls have not been considered directly in this analysis.
These econom ¢ inpact and distributional issues |ead to the
conclusion that the regulatory alternatives involving the

nost stringent option for kraft and soda mlls are | ess than

opti mal .
VI. Admnistrative Requirenents
A. Docket

The docket is an organized and conplete file of all
i nformati on considered by EPA in devel oping this proposed

rule. The principal purposes of the docket are (1) to all ow
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interested parties to readily identify and | ocate docunents
so that they can effectively participate in the rul emaki ng
process, and (2) to serve as the record in case of judicial
review. (See section 307(d)(7)(A) of the CAA).

B. Publi c Hearing

A public hearing will be held, if requested, to discuss
t he proposed standards in accordance with section 307(d)(5)
of the Act. Persons wishing to nake oral presentations on

t he proposed standards should contact the EPA (see DATES for

contact person and address). |If a publice hearing is
requested and held, EPA will ask clarifying questions during
the oral presentation but will not respond to the

presentation of comments. To provide an opportunity for al
who wi sh to speak, oral presentations will be limted to

15 m nutes each. Any nenber of the public may file a
witten statenent on or before [insert date 60 days from FR
publication]. Witten statenments should be addressed to the
Air and Radi ati on Docket and Information Center (see
ADDRESSES) and refer to Docket No. A-94-67. Witten
statenents and supporting information will be considered

wi th equival ent weight as any oral statenent and supporting
i nformati on subsequently presented at a public hearing, if
held. A verbatimtranscript of the hearing and witten
statenents will be placed in the docket and will be

avai l abl e for public inspection and copying, or will be
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mai | ed upon request, at the Air and Radi ati on Docket and
| nformati on Center (see ADDRESSES).

C. Executive Order 12866

Under Executive Order 12866 (58 FR 51736, QOctober 4,
1993), the Agency nust determ ne whether the regul atory
action is “significant” and, therefore, subject to review by
the Ofice of Managenent and Budget (OVB) and the
requi renents of the Executive Order. The Executive O der
defines “significant regulatory action” as one that is
likely to result in a rule that may:

1. Have an annual effect on the econony of
$100 million or nore or adversely affect in a material way
t he econony, a sector of the econony, productivity,
conpetition, jobs, the environnment, public health or safety,
or State, local, or Tribal governments or comunities;

2. Create a serious inconsistency or otherw se
interfere with an action taken or planned by anot her agency;

3. Materially alter the budgetary inpact of
entitlenments, grants, user fees, or |oan prograns or the
rights and obligations of recipients thereof; or

4. Raise novel legal or policy issues arising out of
| egal mandates, the President’s priorities, or the
principles set forth in the Executive O der.

Pursuant to the terns of Executive Order 12866, OMB has

notified EPA that this action is a “significant regulatory
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action” within the neaning of the Executive Order. For that
reason, this action was submtted to OMB for review. The
regul atory inpact assessnent (RIA) is detailed in the
Econom ¢ Anal ysis Docunent (docket entry No. Il-A-32).
Changes made in response to OVB suggestions or
recomendations will be docunented in the public record.

D. Enhanci ng the I nterdepartnental Partnership Under

Executive Order 12875

In conpliance with Executive Order 12875, the Agency
has involved State regulatory experts in the devel opnent of
this proposed rule. No Tribal governnents are believed to
be affected by this proposed rule. State and | ocal
governnents are not directly inpacted by the rule, i.e.,
they are not required to purchase control systens to neet
the requirenents of the rule. However, they will be
required to inplenent the rule; e.g., incorporate the rule
into permts and enforce the rule. They will collect permt
fees that will be used to offset the resources burden of
i npl enenting the rule. Comments have been solicited from
St ates and have been carefully considered in the rule
devel opnent process. |In addition, all States are encouraged
to comment on this proposed rule during the public coment
period, and the EPA intends to fully consider these coments

in the devel opnent of the final rule.
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E. Unf unded Mandat es Ref or m Act

Title Il of the Unfunded Mandates Reform Act of 1995
(UVRA), P.L. 104-4, establishes requirenents for Federal
agencies to assess the effects of their regulatory actions
on State, local, and tribal governnents and the private
sector. Under section 202 of the UVRA, EPA generally nust
prepare a witten statenent, including a cost-benefit
anal ysis, for proposed and final rules wth “Federal
mandates” that may result in expenditures to State, |ocal,
and tribal governnents, in the aggregate, or to the private
sector, of $100 mllion or nore in any one year. Before
pronmul gating an EPA rule for which a witten statenment is
needed, section 205 of the UVRA generally requires EPA to
identify and consi der a reasonable nunber of regul atory
alternatives and adopt the |east costly, nost cost-effective
or | east burdensone alternative that achieves the objectives
of the rule. The provisions of section 205 do not apply
when they are inconsistent with applicable aw. Moreover,
section 205 allows EPA to adopt an alternative other than
the | east costly, nost cost-effective or |east burdensone
alternative if the Adm nistrator publishes with the fina
rul e an explanation why that alternative was not adopt ed.
Bef ore EPA establishes any regul atory requirenents that may
significantly or uniquely affect snmall governnents,

including tribal governnments, it nust have devel oped under
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section 203 of the UVRA a small governnent agency plan. The
pl an nust provide for notifying potentially affected smal
governnents, enabling officials of affected snal
governnents to have neaningful and tinely input in the
devel opnent of EPA regul atory proposals with significant
Federal intergovernnental mandates, and inform ng,
educating, and advising small governnments on conpliance with
the regul atory requirenents.

The EPA has determ ned that this rule contains a
Federal mandate that nmay result in expenditures of
$100 million or nmore for State, local, and Tri bal
governments, in the aggregate, or the private sector in any
one year. Accordingly, EPA has prepared under section 202
of the UVRA a witten statenent which is summarized bel ow.

1. Statutory Authority

As discussed in section | of this preanble, the
statutory authority for this rulemaking is section 112 of
the CAA. Title Il of the CAA Arendnents was enacted to
reduce the amount of nationw de air toxic em ssions.

Section 112(b) lists the 189 chem cals, conpounds, or groups
of chem cals deened by Congress to be HAP's. These toxic
air pollutants are to be regul ated by NESHAP. Hazardous air
pol lutant em ssions fromthe pul p and paper production
source category are being regul ated under section 112(d) of

the CAA. The NESHAP requires existing and new naj or sources
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to control em ssions of HAP' s using the maxi num achi evabl e
control technol ogy (MACT).

The pul p and paper production source category includes
all mlls that produce pulp and/or paper. The NESHAP for
the source category are being devel oped in phases. This
proposed NESHAP, referred to as MACT Il, regul ates chem cal
recovery conbustion sources at kraft, soda, sulfite, and
st and- al one sem chem cal pulp mlls. The final NESHAP for
nonconbusti on sources regul ates nonconbusti on processes at
mlls that (1) chemcally pulp wood fiber (using kraft,
sulfite, soda, and sem -chenical nmethods) (MACT |), and (2)
nmechani cal ly pul p wood fiber (e.g., groundwood,

t her nonechani cal , pressurized), pulp secondary fibers
(dei nked and nondei nked), and pul p nonwood (MACT I11).

Conpliance with section 205(a): Regarding the EPA s
conpliance with section 205(a), the EPA did identify and
consi der a reasonabl e nunber of alternatives; a sumary of
these alternatives is provided in section IV.F of this
preanbl e. Additional information on the costs and
environnmental inpacts of the regulatory alternatives is
presented in the Nationw de Costs, Environnental | npacts,
and Cost-Effectiveness of Regulatory Alternatives for Kraft,
Soda, Sulfite, and Sem chem cal Conbustion Sources Menp

(docket entry No. I1-B-63).
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The chosen alternative represents the MACT fl oor for
chem cal recovery conbustion sources at kraft, soda and
sulfite pulp mlls and is the | east costly and | east
burdensone alternative for those sources. The chosen
alternative also includes an option nore stringent than the
MACT fl oor for chem cal recovery conbustion sources at
sem chemcal pulp mlls. However, the EPA considers the
cost-effectiveness of the nore stringent option for
sem chem cal chem cal recovery conbustion sources (less than
$2, 800/ My HAP' s, based on conservative cost estinmates)
accept abl e, especially when neasured agai nst the
envi ronnental benefits of reducing em ssions of both HAP s
and non-HAP' s. Therefore, the EPA concludes that the chosen
alternative is the least costly and | east burdensone
alternative that achieves the objectives of section 112, as
called for in section 205(a).

2. Social Costs and Benefits

The regul atory inpact anal ysis prepared for the
proposed NESHAP for MACT I, including the Agency’s
assessnent of costs and environnental benefits, is detailed
in the “Regul atory I npact Assessnment of Proposed Effl uent
Qui del i nes and NESHAP for the Pul p, Paper, and Paperboard
| ndustry,” (EPA 821-R93-020). The regul atory i npact
assessnment docunent has been updated for the final rule for

MACT | and IIl and the proposed rule for MACT Il and is
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referred to as the Econom ¢ Anal ysis Docunent (docket entry
No. 11-A-32). Social costs and benefits al so are di scussed
in section V of this preanble.

3. Future and Di sproportionate Costs

The Unfunded Mandates Act requires that EPA estinmate,
where accurate estimation is reasonably feasible, future
conpliance costs inposed by the rule and any
di sproportionate budgetary effects. The EPA s estimates of
the future conpliance costs of this rule are discussed in
section V.D of this preanble.

The EPA does not believe that there will be any
di sproportionate budgetary effects of the rule on any
particul ar areas of the country, particular governnents or
types of conmmunities (e.g., urban, rural), or particular
i ndustry segnents.

4. Ef fects on the National Econony

The Unfunded Mandates Act requires that EPA estimte
the effect of this rule on the national econony. To the
extent feasible, EPA nust estimate the effect on
productivity, economc growh, full enploynent, creation of
productive jobs, and international conpetitiveness of the
U.S. goods and services, if and to the extent that the EPA
inits sole discretion determnes that accurate estimates
are reasonably feasible and that such effect is relevant and

mat eri al .
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Esti mates of the inpact of this rule on the national
econony are described in section VIII of the integrated
preanble to the final rule for MACT I and IIl and the
ef fl uent guidelines that are being pronul gated today. The
nati onw de econom c inpact of the rule is based on the
Econom ¢ Anal ysis Docunent (docket entry No. Il-A-32).

5. Consultation with Government Oficials

The Unfunded Mandates Act requires that EPA describe
the extent of the agency’ s prior consultation with affected
State, local, and tribal officials, summarize the officials’
coments or concerns, and sunmarize EPA's response to those
comments or concerns. In addition, section 203 of the Act
requi res that EPA develop a plan for inform ng and advi sing
smal | governnents that may be significantly or uniquely
i npacted by a proposal. Although this rule does not affect
any State, local, or Tribal governnents, EPA has consulted
wth State and |ocal air pollution control officials. The
Agency al so has hel d numerous neetings on these proposed
integrated rules with many of the stakeholders fromthe pul p
and paper industry, including the American Forest and Paper
Associ ation (AF&PA), the National Council of the Paper
| ndustry for Air and Stream | nprovenent (NCASI), numerous

i ndi vi dual conpani es, environnental groups, consultants and

vendors, |abor unions, and other interested parties. The
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EPA has added materials to the Air and Water docket to
docunent these neetings.

F. Requl atory Flexibility

The Regul atory Flexibility Act (RFA)(5 U S.C. 601 et
seq., Pub. L. 96-354), anended by the Small Business
Regul at ory Enforcenent Fairness Act of 1996 (SBREFA),
requires the Agency to exam ne the potential econom c i npact
of regulatory action on snmall entities. The Agency has
recently established guidelines to help analysts conply with
RFA requirenents, and to determine if a substantial nunber
of small businesses are significantly inpacted. The Agency
has estimated the econom c inpact of the integrated
regul atory alternative on small conpani es involved in pulp,
paper, and paperboard manufacturing, and these inpacts are
di scussed in the integrated preanble to the final rule for
MACT | and Ill and the effluent limtations guidelines being
pronul gated today and in the Econom c Anal ysi s Docunent
(docket entry No. I1-A-32). As explained there, the CAA
rul e does not have a significant econom c inpact on a
substantial nunber of snmall entities, within the neani ng of
section 605(b) of the Regulatory Flexibility Act. In naking
this finding, the Agency explicitly considered the potential
i npacts of this proposal in conmbination with both the final
CAA rules, and also the final CM rule. The EPA adopts the

sanme anal ysis here, and, thus, certifies that this proposed
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rul e does not have a significant inpact on a substanti al
nunber of small entities.

G Paper wor K Reducti on Act

The information collection requirenents in this
proposed rul e have been submtted for approval to OVB under
t he Paperwor k Reduction Act, 44 U S.C. 3501 et seq. An
I nformation Coll ection Request (I CR) docunment has been
prepared by EPA (1 CR No. 1805.01), and a copy nay be
obt ai ned from Sandy Farner, OPPE Regul atory I nformation
Division (2136); U S. Environnental Protection Agency
(2136); 401 M Street SW; Washington, D.C 20460, or by
calling (202) 260-2740. The public reporting and
recor dkeepi ng burden for this collection of information is
estimted to average 1, 350 hours per affected pulp mll
annual ly over the first 3 years after inplenentation of the
standards. This includes time for review ng instructions,
searching existing data sources, gathering and nai ntaining
t he data needed, and conpleting and review ng the
col l ection of information.

Send conments regardi ng the burden estimate or any
ot her aspect of this collection of information, including
suggestions for reducing this burden, to Director, OPPE
Regul atory Information Division (2136), U S. Environnental
Protection Agency, 401 M Street SW, Washington, D.C 20460;

and to the Ofice of Information and Regul atory Affairs,
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O fice of Managenent and Budget, Washington, D.C 20503,
marked “Attention: Desk Oficer for EPA.” The final rule
W ll respond to any OVB or public conments on the
information collection requirenents contained in this
pr oposal .

H. Clean Air Act

I n accordance with section 117 of the Act, publication
of this proposal was preceded by consultation with
appropriate advisory conmttees, independent experts, and
Federal departnents and agencies. Pursuant to
section 112(f), this regulation will be reviewed 8 years
fromthe date of pronulgation. This revieww !l include an
assessnment of such factors as evaluation of the residual
health risks, any overlap with other prograns, the existence
of alternative nethods, enforceability, inprovenents in
em ssion control technology and health data, and reporting
and recordkeepi ng requirenents.

Li st of Subject in 40 CFR Part 63

Air pollution control, Hazardous air pollutants, Pulp

and paper mlls, Reporting and recordkeepi ng requirenents.

Dat e Carol M Browner, Adm nistrator



